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1 BBenenue

PaGouas mporpamma u (hOH/ OLIEHOYHBIX CPEACTB JUCIUILIMHBI «XUMUS» COCTABICHBI B
COOTBETCTBUU C TpeOOBaHUAMH (eepalbHOrO roCyI1apCTBEHHOIO0 00pa30BaTeIbHOIO CTaHAap-
Ta, YTBEPkKJACHHOTO NpukazoM MunobpHayku Poccuiickoii @enepamuu ot 07.08.2020 Ne 922, u
OCHOBHOIl MpodeccHoHaNbHON 00pa30BaTeIbHOM MPOrpaMMbl MOATOTOBKH «XHUMHUYECKas TeX-
HOJIOTHUSI TIPUPOIHBIX YHEPTOHOCHUTEIICH M YIJIEPOJHBIX MATEPUAIIOBY» IO HAIMPABJICHHUIO TOJTO-
TOBKH «18.03.01 Xumuyeckast TEXHOIOTUS».

[IpakTryeckas MOArOTOBKA PeaIn3yeTcsi Ha OCHOBE:

[podeccronansblii craumapt 19.002 «CIHEUAJIMCT 110 XUMUYECKOM ITEPE-
PABOTKE HE®THU U T'A3A».

O6o0menHas tpynoBas pynkiusa: B ObecrnieueHne U KOHTPOJIb pabOTHl TEXHOJOTHYE-
CKUX OOBEKTOB W CTPYKTYPHBIX MOJpa3jeicHuil HedrerazonepepabaThIBAIONICH OpraHU3anuu
(Mpou3BOICTBA).

TJ1-5 KoHTponb BeaeHHs T1a0OPATOPHBIX KYpHAIOB U CBOCBPEMEHHOE O(opmIleHUE pe-
3yJIbTaTOB aHAIM30B U HCIBITAHUN COTJIACHO CHCTEME MEHeKMeHTa kadecTtBa, H3-3 Mertomsl
IIPOBEJICHUS aHAJIW30B, UCIBITAHUN U JpYrux BUIOB uccienoBanuid, H3-4 JlaboparopHoe 060-
pylOBaHUE, KOHTPOJIBHO-U3MEPUTEIIbHAS allapaTypa U mpaBuia ee dKCIUTyaTaIuu.

38.,[[21‘11/1 AUCOH- HaXO,I[I/ITB OIITUMAJIBHBIC YCIIOBUA IJIA MPOTCKAHUA XUMHUYCCKUX ITPOLIEC-
IIJIMHBI COB; OIMMCBIBATb XUMH3M OCHOBHBIX XUMHWYCCKUX NPOUCCCOB; OBJIAACTDH
InpueMaMu U MCTOAUMKAMH PCHICHHA KOHKPCTHLBIX 3ala4 U3 Pa3JIMYHbIX Pa3-
ACJIOB XUMUHU, BBIABJIATH B3aMMOCBA3U MCKAY OTACIbHBIMU XUMHUYCCKUMU
nponeccaMu.

OcHoBHble pazne- | TexHuka 6€30mMacHOCTH, OXpaHa TpyJa

asl / Tembl Juc- | OCHOBHbIE MOHATHUS U 3aKOHBI XUMUHU

[UILINHEI CrtpoeHue BemiecTBa

OCHOBHBIE 32aKOHOMEPHOCTH ITPOTEKAHNS XUMUUECKNUX PEAKIINM,
PacTBOpbI M Ipyrue qUCHepcHbIe CUCTEMBI
DNEKTPOXUMHYECKHE TPOLECCHI

DneMeHTHI KaYeCTBEHHOT'O M KOJIMYECTBEHHOT'O aHalIn3a
BBICOKOMOJIEKYIISIPHBIE COEMHEHMUS

[IpoMexxyTouHas arrectanus

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS N0 JMCHHUILIHHE (MOAYJII0), CO-
OTHECCHHBIX ¢ UHINKATOPAMHA NOCTHKCHUSA KOMHeTeHHI/Iﬁ

[Ipouiecc M3ydeHus] AUCHMUILTUHBI «XUMUS» HANpaBlieH Ha (OPMUPOBAHUE CIEIYIOIINX
komrieTeHmii B cooTBeTcTBUU ¢ PI'OC BO u ocHOBHOI 00pa3oBaTeabHOM TporpamMmoit (Tad-
muna 1):

Ta6muma 1 — KomneTeHmu 1 MHANKATOPHI UX TOCTHKCHHS

KOI[ N HAUMCHOBAHHEC KOM- I/IH,I[I/II(aTOpLI JOCTHIXKCHUA HHaHI/IpyeMBIC PE3YIbTAThI O6y—
INETCHI U YCHUA 110 JUCHHUITIIMHE

O6menpodeccrnonanpHbIE

OIIK-1 Cnoco6en uzyuats, | OIIK-1.1 3HaeT ocHOBHBIE 3HaeT OCHOBHbBIE 3aKOHBI U MOHS-
AHAJIN3UPOBATH, UCIIOJIB30- CCTCCTBCHHO-HAYYHBIC 3aKO- THUA 061_[16171 XHUMHU, XUMHUYECKOU




BaTh MEXaHU3MbI XUMHYE-
CKHX PEaKLH{, IPOUCXOMs-
IIUX B TEXHOJIOTMYECKUX
IIpoLecCax U OKPYKaIOIEM
MUpE, OCHOBBIBAsACh HA 3HA-
HUSIX O CTPOCHMH BELIECTBA,
IIPUPOJE XUMUYECKOU CBA3H
Y CBOMCTBAX Pa3JINYHBIX
KJIACCOB XMMHUYECKHX DJIe-
MEHTOB, COCIMHEHU, BE-
LIECTB U MaTEPHUAIIOB

HbI, MEXaHU3MbI XUMHUYECKHX
peaKkuuii, MPOUCXOASAIIUX B
TEXHOJOTHYECKUX MPOLEC-
cax U OKpYKarolleM Mupe,
CBEJICHUS O CTPOCHUU Bellle-
CTBa, MPUPOJIC XUMUUECKOMN
CBSI3U U CBOMCTBAX pas3jny-
HBIX KJIACCOB XMMHYECKHX
3JIEMEHTOB, COCTMHCHMUH,
BEIIIECTB U MaTEpHUAIOB
OIIK-1.2 Ymeer ocyuiecTs-
JATh XUMUYECKHUE PEaKIIVH,
MIPOUCXOSIINE B TEXHOJIO-
THYECKUX Mpolieccax u
OKpYKarolleM MUpe, OCHO-
BBIBAsICh Ha 3HAHUSX O CTPO-
€HUH BEUIECTBA, IPUPOJIE
XHMHYECKOH CBS3U U CBOM-
CTBax pa3JIMYHBIX KJIACCOB
XHUMHYECKHX DJIEMEHTOB, CO-
€IMHEHUH, BEIIIECTB U MaTe-
pHaioB

OIIK-1.3 BnaneeT HaBbIKaMu
aHaJn3a MEXaHU3MOB XHUMH-
YECKUX PEAKLUMN, IPOUCXO-
JAIIUX B TEXHOJIOTHYSCKUX
MPOLECCAX U OKPYKAIOIIEM
MHPE, OCHOBBIBASICh HA 3HA-
HHUSIX O CTPOEHUH BEIIECTBA,
IIPUPOJAE XUMUYECKOU CBA3H
Y CBOMCTBAX Pa3IM4HbIX
KJIACCOB XMMHYECKUX BJIe-
MEHTOB, COSIMHEHNH, Be-
LIECTB U MaTEpPUaJIOB

TCPMOANHAMHWKU U KUHCTUKU,
IIPOLIECCOB TUAPOJIN3A, MIEKTPO-
J13a, SJIEKTPOXUMHUUYECKOU KOp-
po3uu.

Ymeer paboTaTh ¢ IepuoIye-
CKOM CUCTEMOW XUMHYECKHUX
anemenToB JI.1. Menjeneena;
Ta0IUIEH PAaCTBOPUMOCTH KHC-
JIOT, OCHOBAHUH U COJICH; pelIaTh
pacyeTHBIC U PKCIIEPUMEHTAIIb-
HBIE 3aJ]]a4H; aHAIU3UPOBATh
YpaBHEHHUS MPOTEKAIOIINX XUMHU-
YECKUX PEAKLUN.

Bmaneer meTogamu aHamm3a
MIPOIIECCOB XUMHUUYECKOU TEPMO-
JUHAMUKH, KUHCTUKH, FHI[pOJII/I-
3a, AJIEKTPOJIN3a.

3 MecTo AUCHUILINHBI (MOYJIsS1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

JucuumnuHa «Xumus» usydaercs Ha 1 kypce, 1 cemectpe.
JucrunianHa BXOIUT B cocTaB Ooka 1 «Jluciumimabl (MOAYIIN)» U OTHOCHTCS K 0a3o-

BOI 4acCTH.

3HaHMsI, YMEHUS U HaBBIKH, C(OOPMUPOBAHHBIE MPU U3YyUYEHUU NUCHUIUIMHBI «XUMHUS»,

OynyT BocTpeOOBaHBI MPU HM3YYCHUHM MOCIHEAYIONUX AUCHUIUINH: «HeopraHudeckas XuMHs,
«Oprannueckasi XuMus», «MeTposorus, cTaHAapTU3aus U cepTuduxanus», «MartepuanoBese-
HHEY», «AHaIUTHYECKas XUMUA», «OCHOBB OMOXMMHU M OMOTeXHoorun», «Puznyeckas xu-
Musy, «KoutongHas XUMHES.

JucuummuHa «XUMHUS» YaCTHYHO peanu3yercs B (QopMme MPaKTUYECKOW MOATOTOBKH.
[IpakTrueckasi MOATOTOBKA OPTaHU3YETCS MyTEeM MPOBEICHHS / BBITIOJHEHUS JTa00OpPaTOPHBIX pa-
00T, MPaKTUYECKUX 3aHATHI, CAMOCTOSTEIbHBIX PaldoT.

JucrunnnHa «XUMHS» B paMKaX BOCIUTATEIbLHON pabOThl HampaBjieHa Ha (popMUpoBa-
HUE Y 00YyJarOIUXCs aKTUBHON TPaKJAHCKOW TO3UITNH, YBAKEHUS K MpaBaM U CBOOOJIaM 4eino-
BEKa, 3HAHUS MPABOBBIX OCHOB W 3aKOHOB, BOCIIMTAHHE YYBCTBA OTBETCTBEHHOCTU WJIU YMCHHS
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APryYMCHTUPOBATL, CAMOCTOATCIIBHO MBICIIMTh, pPa3BUBACT TBOPYCCTBO, HpO(peCCI/IOHaJIBHI:Ie
YMCHUSA WU TBOPYCCKHU paSBI/ITOI\/'I JIMYHOCTH, CUCTEMbI OCO3HAHHBIX 3HaHPII>i, OTBECTCTBECHHOCTH
3a BBIIIOJTHCHUEC y‘{e6HO-HpOI/I3BOIICTB€HHHX 3a;[aH1/1171 nT.AO

4 O0beM AUCHMILVIMHBI (MOYJIs1) B 32a4€THBIX eJUHULIAX C YKA3aHHEM KOJIHYeCTBa
aKa/JleMH4YeCKHUX 4acoB, BbIIeJICHHbIX HA KOHTAKTHYIO pa0doTy 00y4arouuxcs ¢ npenojaBa-
TesieM (110 BH/IaM Y4eOHBbIX 3aHAITHIT) M HA CAMOCTOAATEJbHYI0 padoTy 00y4yaromuxcst

OO6mast Tpy10eMKOCTh (00BhEM) TUCIUILIMHEI COcTaBiseT 3 3.€., 108 akaz. yac.
Pacnipenenenre oobeMa JUCHUILIMHBI (MOIYJISL) TIO BUAAM Y4eOHBIX 3aHSATUU TpECTaB-
JIEHO B Tadymue 2.

Tabmuna 2 — O6beM TUCHUILTUHBI (MOJIYJIS) 10 BUJIAM YUEOHBIX 3aHSATHIM

O0BeM TUCHUITINHEL Bcero akagemu-
YEeCKHUX YacOB

OO0m1ast TpyA0€MKOCTh AUCITUTLIHHBI 108

KonrakTHas aynuropHasi pa6oTa o0y4arommxcs ¢ npemnojgaparesem (1o 48
BH/JaM Y4eOHBIX 3aHATHI), BCEro

B ToM uncie:

3aHATHA JEeKIUOHHOr0 THNA (JIEKIMM U UHbIE y4eOHBbIE 3aHATHS, IIPELY- 16
CMaTpHBaloIlMe NMPEUMYIIECTBEHHYIO Mepenady yueOHolW uHpopManuu rme-
JarOrMYecKMU pabOTHUKAMH), B TOM 4uCle B (popMe MPaKTUYECKOM Mo/I-
TOTOBKH:

3aHATHA CEeMHMHAPCKOIO TUMNA (CEMUHApbl, MPAKTUUYECKHUE 3aHATHS, IPaK- 32
TUKYMBI, JJaOOpaTopHble padOThl, KOJUIOKBUYMBI M MHbIE aHAJOTHMYHBIE 3a-
HATUS), B TOM 4UCie B (popMe MPaKTUYECKON MOATOTOBKHU:

CamocrosiTe/ibHasi paboTa 00y4alOMXCA U KOHTAKTHAas padoTa, BKIIIO- 60
qaolas TPYIMIOBbIE KOHCYIbTAIMH, HWHAWBHUIYaIbHYIO paboTy oOyuaro-
muxXcsa € OpernogaBaTCiIIMU (B TOM YHCJIIC WHAWBUAYAJIbHBIC KOHCYJIbTA-
I[MH); B3aUMOJICUCTBUE B DIIEKTPOHHON HMH(POPMAIIMOHHO-00pa30BaTeIbHON
cpeze By3a

[IpomexyTounast arTecTamus 00yJarmuxcst — 3a4€T ¢ OIEHKON 0

5 CoaepxkaHue TUCHHUILVINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
C YKAa3aHUEM OTBCACHHOI'O HA HUX KOJIMIECTBA AaKAAEMUICCKUX YaCOB U BUI0B y‘leﬁHOﬁ
padoThI

Ta6muia 3 — CTpykTypa U coep KaHue TUCIUILTAHBI (MOTYJIs)

HaumenoBanue pasnenos, TeM 1 | Bunbl yue6Hoil paboThl, BKJItOYasi CaMOCTOSITENbHYIO pabo-
coJiepKaHUE MaTepHuaia Ty 00y4aromuxcs ¥ TPYJI0EMKOCTH (B 4acax)

KonrtakTHas pabora npenoaasarens ¢ ooyqarouu- | CPC
MHCS




Jlexumu | Cemunapckue (npak- | JlabopaTopHbie
THYECKHE 3aHSTHU) 3aHATHSA
TexHuka 6e30MacHOCTH, OXpaHa TPyaa
Texnuka 6e30MacHOCTH, OXpaHa 2
Tpyaa
OcHOBHBIE NOHATHUS M 3AKOHBI XUMHH
OCHOBHBIE MOHSITUS U 3AKOHBI 2 2 2 10
XHUMHHU
CrtpoeHue BemecTBa
Ctpoenne BemecTBa 2 2 2 10
OCHOBHbBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMH-YECKHX PeaKIuii
OcHOBHBIE 3aKOHOMEPHOCTH 3 3 2 10
NMPOTeKAHUS] XHMHYECKHUX pe-
aKuui
PacTBOpHI U Ipyrue AucCnepcHbIe CHCTEMbI
PacTBOpBI U Ipyrue qucnepc- 2 2 2 10
HbIe CHCTEMBbI
DJIEKTPOXMMHYECKHE PO ECChI
DJIEKTPOXHMHMYECKH e MPOoLecChl 3 3 2 8
DJIeMeHThI Ka4eCTBEHHOT0 M KOJHYECTBEHHOT0 aHAIN3A
DJieMeHThI Ka4eCTBEHHOT0 2 2 2 6
KOJIM4eCTBEHHOT0 AHAIN32
BbIcOKOMOIeKyISIPHbIE COeTUHEHHS
BbIcOKOMOJIEKYJISIPHBIE CO€eIH- 2 2 2 6
HeHHUsI
IMpomexxyTounas aTrecTamus
HUTOI'O no aucuuiuinHe 16 16 16 60

6 BaeayauTopHasi caMocTosiTe/IbHASE PA00Ta 00y4aIOIMXCH M0 AMCUHUILIHHE (MOAY-

JI10)

[Ipy mmaHUpOBaHUU CaAMOCTOSITENILHON PaOOTHI CTYIEHTY PEKOMEHAYETCSI PYKOBOJCTBO-
BaThCsI CICAYIONIUM PACTIPEICTICHUEM YacOB Ha CAMOCTOSTEIBHYIO paboTy (Tabmnwuia 4):
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Tabnuua 4 — Pekomengyemoe pacnpeesieHie YacoB Ha CaMOCTOSATENbHYIO paboTy

KoMnoHeHTBI caMOCTOATEIbHOM PadoThI KosaunyecTBo 4acoB
N3yuenue TeopeTHyecKuX pa3eiaoB IUCIUILIAHBI 20
BrimonHenue oTdera M MOATrOTOBKA K 3amuTe j1ab.pad. 28
BrinonHenne ordera M HOAroToBKa K 3amute PI'P 12

7 OueHovHbIE CPeACTBA VISl NPOBEJeHHUS TEKYILIEro KOHTPOJISI M MPOMEKYTOYHOM
arrecTauuu 00y4aromMXcs M0 JMCUUILIHHE (MOTYJII0)

@OHJ OLIEHOYHBIX CPEICTB Ul NPOBENEHUS TEKYILErO0 KOHTPOJS yCIIEBAEMOCTH U IIPO-
ME)XXYTOUHOM arTecTanuu npejacrasieH B [Ipunoxenun 1.

[TonmHBINA KOMIUIEKT KOHTPOJIBHBIX 3aJ@aHUi WM WHBIX MaTepUalloB, HEOOXOIUMBIX IS
OLICHUBAHMSI PE3Y/IbTATOB OOYYCHHS O TUCIUILTUHE (MOAYIIO), MPAKTHKE XpAaHUTCS HA Kaden-
pe-pa3paboTurke B OyMakHOM U 3JICKTPOHHOM BH/IE.

8 YueOHo-MeTOoAMUYeCcKOEe H HH(POPMALMOHHOE o0ecTeYeHre TUCHUILIMHBI (MOXYJIA)

8.1 OcHoBHas JiuTepaTypa

1 AxwmetoB, H.C. O0mas u Heopranuueckass Xumus : yueOHuk st By3oB / H. C.
AXMETOB. - 5-€¢ u3., uctp., 4-e¢ us., ucnp. - M.: Beicias mkomna: Axanemusi, 2003; 2001; 1998.
- 744c. 535k3

2 I'muaka, H.JI. O0mas xumus : yueOHuk s By30B / H. JI. I'munHka; mox pen.
B.A.IlonkoBa, A.B.babkoBa. - 18 -e u3n., nepepab. u gom., 17-e uzn., nepepad. u gom. - M.:
FOpaiit, 2011. - 886¢. 3987k3

3 I'munaka, H.JI. 3agaun u ynpaxsHenus no o6meit xumuu / HJL I'munka. —u3n.
crep.- M.: KaoPyc, 2011. — 240c.

4 ®ponos, B.B. Xumus : yue6Hoe nocobue 1t By3oB / B. B. ®ponos. - 3-e u3z.,
nepepad. u gon. - M.: Beiciias mkona, 1986. - 543c¢. u3-23k3 a6-653k3

5 Endumos, B.M. OcHOBHI 0011el XUMIH [ DIEKTPOHHBIH pecypc] : yueOHOe oco-
oue/B.N.Endumos, 2-e m3a. - M.: HULl UH®PA-M, 2015. - 256 c. // ZNANIUM.COM : snek-
TPOHHO-OMONIMOTEeYHAs cucTeMa. — Pesxum Jtoctyma: Asisi aBTOPU3HP. MOIb30BaTeNneit

8.2 JlomotHuTE/ILHASI IMTEPATYPA

1 Koposun, H.B. O6mas xumus : yaeOHUK i cTyaeHToB By30B / H. B. KopoBuH.
- 9-¢ 3., mepepad. - M.: Beicmas mkoma, 2007; 2004; 2000; 1998. - 557c¢. 31 k3
2 Vraii, .A. OOmas u HeopraHuyeckas XUMHA : y4eOHUK A By30B / SI. A.

Vraii. - 4-e u3z., crep. - M.: Beicimas mkosa, 2004; 2002; 2000; 1997. - 528c¢. 9753

8.3 MeToanyecKue YKazaHusd JJ1d CTYACHTOB IO OCBOCHUIO T CHUIIJIUHBI

1. 3akoH kBUBaIEHTOB: Metoandeckue ykazanus /Coct. B.B. Ca3zonoB. KoMmcomonbck-Ha-
Awmype: KoMmcomonbckuii-na-AMype roc. TexH. yH-T, 2002. — 8 c.
2. KommnekcHble coenunenus: Meronunueckue ykazanusi /Coct. B.B. Tenem. — Komco-

Mmoibck-Ha-Amype: 'OYBIIO «KHAI'TY», 2003. — 8 c.
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3. CKOpOCTh XMMHUUYECKUX PeakIni. XUMUYECKOE PABHOBECHE.: METOANYECKUE yYKa3aHUs K
naboparopHoit pabote 1o kypcy «O0mas u Heopranndeckas xumus» / coct. : H.JI. Hazapenko.
— Komcomonbck-Ha-Amype: @I'BOY BIIO «KHAI'TY», 2015. - 10 c.

4, Karanus: metonuueckue ykazanus K JabopaTopHor paboTe 1mo Kypey «O0mas xuMus /
coct. H.Jl. Hazapenko. — Komcomonbck-Ha-Amype : DI'BOY BIIO «KHAT'TY», 2015. — 8 c.

S. PacTBOpBI : MeTOAMYECKHE YKa3aHUsl K BBIMOJHEHUIO Ja0OpaTOpHO paboThI MO Kypcy
«O6mas xumus» / coct. H.J. Hazapenko. — Komcomonbck-Ha-Amype: ®I'BOY BIIO
«KHAI'TY», 2015, 7 c.

6. XKectkocTh Bonbl: MeToMuecKkue yka3aHusl K JJabopaTopHOW paboTre mo oOmer Xxumun/
Cocrt. N.H. 3onotapes. — Komcomonbsck-Ha-Amype: [OYBIIO «KHAT'TY», 2004. - 7 c.

7. DNEeKTpoNUTHYECKas: JUCCOIUAIUS: METOIMYECKHUE YKa3aHUs K TJaOopaTOpHOU paboTe mo
Kypcy «O0mas u Heopranudeckass xumus» / coct. : B.B. Tenem — Komcomonbck-Ha-Amype:
®I'BOY BIIO «kKHAI'TY», 2015. -9 ¢c.

8. Iunpomus coneit: Meronudeckue ykaszanus /Coct. H.B. Pemmszosa, H.JI. Ha3apenko.
Komcomonbck-Ha-Amype: 'OYBIIO «KHATI'TY», 2008. — 17 c.

9. OKHCANTENHbHO-BOCCTAHOBUTEIILHBIC PEAKIIMU: METOJIUYECKUE YKA3aHUS K BBITOJHEHHUIO
naboparopHoit paboTsl mo Kypcy «O0mmas xumus» / coct. .M. 3omorapes, H.JI. Hazapenko —
Komcomonbck-Ha-Amype : @I'BOY BIIO «KHAI'TY», 2015. - 10 c.

10.  DOnekrpoxummyecKas Koppo3us MeTauioB: Mertoamueckue ykazanusi / Coct. M.U. 3omo-
tapeB. - Komcomonbck-Ha-Amype: Komcomonbckuii-Ha-AMype rocy1apCTBEHHBIH TEXHUUECKHUH
yausepcurtet, 2008. - 12 c.

11. Onektponu3: Meroaudeckue ykazanus /Coct. U.U. 3omorapeB. — Komcomonbck-Ha-
Amype: TOYBIIO «KHAT'TY», 2003. - 10 c.

12. p—»sneMeHTHI: METOANYECKHE YKAa3aHUS K BBIIOJIHEHUIO JJAOOPaTOPHON pabOThI IO Kypcy
«O6mas u Heopranmyeckas xumusp» / coct. T.A. KymukoBa. — Komcomonbck-Ha-Amype :
OI'BOY BIIO «KHAI'TY», 2016. - 10 c.

13. d — a1eMeHThI: METOJMYECKHE YKa3aHUs K BBHIIIOJIHEHHIO JTAOOPATOPHBIX paboT Mo Kypcy
«O6mas u Heopranmveckas xumusp» / coct. T.A. KymukoBa. — Komcomonbck-Ha-Amype :
®I'BOY BIIO «kKHAI'TY», 2011. — 12 c.

14. Opranuyeckuie MoJIMMephl: METOJANYECKUE yKa3aHUs K BBIIOJHEHHUIO J1a00OpaTOPHBIX pa-
6ot no kypcy «O6mas xumus» / coct. .M. Pemuzon. — Komcomonbck-Ha-Amype : ®TBOY
BIIO «KKHAI'TY», 2004. — 11 c.

15.  VYkazaHHble  MeTOIMYECKHE  MaTepualbl  TakXKe  pa3MeIleHbl [0  aJpecy:

https://knastu.ru/students/muanbiii KaOUHET.
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8.4 CoBpemennsbie npodeccnoHanbHble 0a3bl JaHHBIX U MHGOPMAaIMOHHbIE CIIPa-
BOYHBbIE CHCTeMbl, HCIOJIb3yeMble NMPH OCYLIECTBJIEHHH 00pa30BaTe/ILHOIO IMpolecca Mo
AUCUHUIINHE

1. PedeparuBno-oubamorpaduyeckue 6a3pr ganabix BUHUTH no ectecTBeHHBIM HayKam

(http://www.viniti.ru/products/viniti-database) » "Xumus", "®usuxa", "buonorus" u npy-

rue. — Pexxum nocryna: msa asropusup. [lons3oBaTenei.
2. NudopmannonHo-nonckoBasi cuctema deepaibHOIO0 MHCTUTYTAa IPOMBIIIIEHHON COO-

creernoctu (http://new.fips.ru) » IloaHbIe TEKCTHI POCCUICKUX IMATEHTOB M 3asABOK. — Pexum

nocryna: 1ys apropusup. [lonb3oBareneil.

3. baza nanueix MINCRYST (http://database.iem.ac.ru/mincryst) » Kpucramiorpagu-

YCCKUEC NAHHBIC MUHCPAJTIOB I/IHCTI/ITYTa SKCHepHMeHTaHBHOﬁ MHHCPAJIIOTUH PAH. — Pexxum a0-
cryna: Ijist aBTOpU3up. ITons30Barenei.

4. bank manueix PAJIDH (http://www.chem.msu.su/rus/chinfo/raden/welcome.html) »

Coz[epmn I/IH(l)OpMaHI/IIO 110 paAuallMOHHBIM U QHCPICTUYCCKUM IIapaMCTpaM ABYXATOMHBIX MO-
JICKYIL. — Pexum AOCTYIIa: IJId aBTOPHU3UDP. ITons3oBaTeneii.

5. baza nmamneix "Tepmuueckwe kouctanThl Bernects" (http://www.chem.msu.su/cgi-

bin/tkv.pl?show=welcome.html). — Pexxum mocrtyma: s asropusup. [lonb3oBaTeneii.

6. Alkalinity Calculator (water.usgs.gov/alk) » ba3a naHHBIX MO IIEIOYHOCTH M METOaM
ee onpeneneHus. — Pexxum pocrtyna: aig aBropusup. IlonszoBarenei.

7. Biocatalysis-Biodegradation Database (eawag-bbd.ethz.ch) » Ba3za manHbBIX cOmepKUT
MH(pOpPMaLIKIO 0 MUKPOOHOTHYECKUM OMOKaTAIUTUYECKUM peakusM U criocodam duozaerpana-
MU KCEHOOMOTHKOB. — Pesxkum ntoctyma: nist aBropusup. [lonb3oBaTeneit.

8. CAS Source Index (CASSI) Search Tool (cas.org/search.jsp) » pecypc, npenHa3Ha-
YEHHBIN JUIs1 YYEHBIX U OMOIMOTEYHBIX PAOOTHUKOB, KOTOPHIM HYKHA JIOCTOBEpHas 6ubiarorpa-
¢uyeckass nH(pOpMaLKs; MO3BOJSET ONPEAETUTh WIM MOJATBEPAUTh Ha3BaHUS U aOOpeBUATYpPHI
KypHaJIOB, BKIIFOUeHHBIX B yka3zarenu Chemical Abstracts Service (CAS) ¢ 1907 roga. — Pexxum
nocryna: s apropusup. Ilonp3oBareneil.

9. Chemical Data Access Tool (epa.gov) » wundoOpmMaius o 370pOBbe U 0E30MACHOCTH
npencrasienHas EPA mon xontponem Toxic Substances Control Act (TSCA), uToObl y3HaThH
0oJbIIe 0 XMMHKATaX, KOTOpbIe Mpou3BeAeHbl win umnoptupoBansl B CIIA. — Pexum gocty-
na: s asropusup. [lonb3oBarenei.

10.  ChemExper Chemical Directory (chemexper.com) » Karajor XuMHYeCKHX BELIECTB U

WX MTOCTaBIIMKOB. — Pexxum noctyna: aig apropusup. [lonp3oBaTenei.


http://www.viniti.ru/products/viniti-database
http://new.fips.ru/
http://database.iem.ac.ru/mincryst)
http://www.chem.msu.su/rus/chinfo/raden/welcome.html
http://www.chem.msu.su/cgi-bin/tkv.pl?show=welcome.html
http://www.chem.msu.su/cgi-bin/tkv.pl?show=welcome.html
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11. ChemDB Web Interface Index (ics.uci.edu) » ChemDB mpemtaraer GecriaTHBIH OH-
JaifH MHCTPYMEHTApHH 1Mo XxuMuH. Tekyrias BepcHsi coAepKuT Oosiee 4 MIIH ONUCAHHUHA COeTU-
HeHUi u Oonee 8 MITH U3oMepoB. — Pesxxum noctyma: ans apropusup. [lonp3oBareneit.

12.  Chemical Search Engine (chemindustry.com) » Ba3a gaHHbIX 10 (hapMaKOJIOTHIECKOM
U OMOTEXHUUYECKON MHAYCTPUU, HAYYHOMY 00OPYJOBaHMIO U T. 1. MiMeeTcs kaTanor KHUT, CIpa-
BOYHHUKOB, YPHAJIOB U OrojuteTeHell. — Pexxum nmoctyna: mis aBropusup. [lonb3oBareneii.

13.  Chemical Structure Lookup Service (nci.nih.gov) » «AnpecHas KHUT@» IO XUMHUYECKHM
cTpykTypaM. OObeuHsIET HECKOJIbKO 0a3 JaHHBIX MO XMMHUU. — PexxuM gocTtyma: Juisi aBTOpH-
3up. [lonb3oBarenei.

14.  ChemSpider (chemspider.com) » Pecypc OTKpBITOrO H0CTyIa, 00CCICYMBAIOIININ 10-
CTYIl K MIJUTMOHAM OTHMCAHUNA XUMHUYECKHX CTPYKTYp. [ToWick mpoBOAMTCS MO HECKOJIBKHM Oa-
3am, B ToM uucie PubMed u NCBI Entrez u ap. — Pexxum noctyna: mist aBropusup. [lonb3oBa-
TeJen.

15.  ChemSynthesis (chemsynthesis.com) P ba3a JaHHBIX XUMHYECKHX BEIIECTB, COACP-
KUT TaKKe HHPOPMAIIHMIO IO METOJIaM UX CHHTEe3a U (PU3MYEeCKHM CBOWCTBAM, TAKUM KaK TUIOT-
HOCTb, TOYKA IJIABJICHUSI, TOUKA KUTIEHUS U T.1. — PexxuM pocrtyma: g aBropusup. [lonb3osa-
TeJen.

16.  Crystallography Open Database (crystallography.net/cod) » basa manHbIx KpucTam-
YECKUX CTPYKTYP OPraHUYECKUX, HEOPTAHMUYECKUX, METAIO-OPTaHUISCKUX COCIMHECHUN U MU-
HEPAJoB, 3a UCKIIIOUEHUEM OnononumepoB. — Pexxum nmoctyna: nms aBropusup. [lonp3oBareneii.
17.  EarthChem (earthchem.org) » CaiitT npemiaraer 10CTyn K T€OXUMHUYECKOM, TETPOIIO-
THYECKOH, T€0OXpPOHOIOrHuecKoil nHpopmaiuu, B Tom uucie yepes the EarthChem Library, the
EarthChem Portal(6a3s1 qanusix PetDB, SedDB, GEOROC, NavDat, USGS, and GANSEKI),
PetDB, NAVDAT, SedDB, and Geochron. — Pexxum noctyma: ajist aBropusup. Ilonb3oBarernei.
18. eMolecules (emolecules.com) P 6a3a maHHBIX MO UCCACTIOBAHHIM B 00JaCTH OpraHuve-
CKOM xumuu. — Pexxum noctyna: st apropusup. [lonb3oBareneil.

19.  Jmol (sourceforge.net) » Bpaysep JAVA nns moucka H300pakeHHH XHMHUYECKHX
CTpyKTyp B opmare 3D, B ToM uncie OMOMOINEKYI, KpUCTAIIOB U T. 1. [Ipemmaraercs Takxke
aHUMUpPOBaHHAas JeMOHCTpanus. — Pexxum noctyna: ans aBropusup. [lonp3oBareneii.

20. NIST Chemistry WebBook (nist.gov) » CaiiT npeaocTaBiaseT J0CTYI K JaHHBIM 0 XH-
muu u puzuke. Komnexnuu noanepxuarotcs [Iporpammoit NIST.

21.  Organic Chemistry Portal (organic-chemistry.org) » Ilopram aas XUMHKOB-

OpTaHHUKOB. — Pexum A0CTYyIA: IJI1 aBTOPU3UP. ITonp30BaTenei.
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22.  Organic Chemistry Resources Worldwide (organicworldwide.net) » Ilopran mpemia-
racT aHHOTUPOBAHHBIM KaTaJIOl CAUTOB 110 OPraHUYEeCKOM XUMuu. — Pexxum nocrymna: aiis aBTo-
pusup. Ilosnb3oBaTenei.
23.  PubChem Project (syntheticpages.org) » Ilouck Gonee 8 MIH COeIUHEHUI O Pa3Iny-
HbIM Kputepusm. Cailt noanepxkupaercs HanmoHanbHBIM LIEHTPOM O OMOTEXHOJOTUAM. — Pe-
)KUM J1octyna: s apropusup. [lons3oBaTenei.
24.  Spectral Database for Organic Compounds, SDBS (db.aist.go.jp/sdbs/cgi-
bin/cre_index.cgi) » Bba3za maHHBIX 110 CIIEKTpaM OpraHUYEeCKUX coeauHenuii. [lomxnepxuBaercs
HarnmonanbHpIM MHCTUTYTOM MEpPEAOBOM MPOMBIILICHHOW Hayku M TexHoioruu (National
Institute of Advanced Industrial Science and Technologies), fnmonust. — Peskum  nmocryma: s
apropusup. Ilonb30Barenei.
25. com (www.spectroscopynow.com) P becruiaTHblil OHJIaHH pecypc MO CHEKTPOCKOIUU
U CIEKTPOMETPUU (IIEKTPOHHBIC KypHAIbl IO aTOMHOM SMUCCHH, Ja3€pHON U TJIa3MEHHOMN
cnektpockonuu, MK cekTpockonuu, paMaHOBCKOW CIEKTPOCKOMNHUH U Tp.). — Pexum pocryna:
Ju1s apropusup. [lons3zoBarenei.
26.  SPINUS-WEB (chemie.uni-erlangen.de/services/spinus/) » Cuekrpsl u SIMP xumMunye-
CKHMX CJBUTOB, KOHCTaHThl B3aUMOJEIHCTBUSA, U MOJIHBIE CHEKTPbl MOJEKYISPHBIX CTPYKTYp. —
Pexxum noctyma: aiist aBropusup. [lonp3oBareneid.
27.  SyntheticPages (syntheticpages.org) » Dto OecruiaTHas MHTEpaKTHBHAs 0a3a JaHHBIX
10 XUMUYECKOMY CHHTe3y. — Pexum nocryna: nis asropusup. [lonb3oBareneii.
28.  TOXNET (nlm.nih.gov/index.htm) » Ba3a gaHHBIX M0 TOKCHKOJOTHH, OMTACHBIM XUMHU-
YECKUM COEIMHEHUSIM, COCTOSIHHIO OKpY’Kalolllel cpenbl U 370poBbs. — Pexxum gocrtyna: amns
apropusup. Ilonp3oBarenen.

8.5 Ilepeuens pecypcoB MH(OPMALMOHHO-TEIEKOMMYHUKALMOHHON ceTn «HHTep-
HeT», He00XOAMMBIX /115l OCBOCHUS THUCHMILINHBI (MOYJIs1)
1. Bukurneaus http://ru.wikipedia.org
2. Xumudeckuit moptan http://www.xumuk.ru
3. Hayunas snextponnas 6ubnuoreka eLIBRARY.RU [Dnektponnsiii pecypc]. — Pexum
nocryna: uis apropusup. Ilonp3oBarenei.
4, EcrecTBeHHOHay4UHBIN 00pa30BaTeIbHBIN MOPTAN [ DIEKTPOHHBINA pecypc]. — Pexxum mo-
cryna: aus aropusup. Ilonp3oBaTeneit.

8.6 JIunen3snonHoe U cBOOOAHO pacnpocTpaHsieMoe NMPOorpaMMHoe odecriedeHue, uc-
MoJib3yeMoe NPHU OCyIIeCTBJICHNH 00pa30BaTeJIbHOI0 MpoLecca no AUCHUIIHHEe

Tabmuma 5 — I[lepedeHs UCMOIB3yEeMOTO MPOrPAMMHOTO O0ECTICUEHUS
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Haumenosanue [10 PexBU3UTHI / yCIIOBUS MCIIOJIB30BAHUS

Microsoft Imagine JIunensnonHbIi qorosop AD223 Ne008/65 ot 11.01.2019
Premium

OpenOffice CBOOOTHAS JIMIICH3HSI, YCIIOBUS UCTIOIB30BAHUS TI0 CCBIIKE:
https://www.openoffice.org/license.html

9 Opralm3aunonﬂo-nenarornqeame yciaoBus

Opranuzanus o0pa3oBaTeIbHOIO MPOLECcCca periJaMeHTupyeTcs y4eOHbIM IJIAHOM U pac-
NUCaHWeM y4eOHBIX 3aHATHH. SI3bIK 0OyueHHs (mperopaBaHusi) - pycckuil. [[ns Bcex BuIOB
ayJIUTOPHBIX 3aHATUHN aKaJEMUYECKUN 4ac yCTaHABIMBAETCS MPOJOJKATEIBHOCTHIO 45 MUHYT.

[Ipu GopmupoBaHUM CBOEH WHAMBHIYaTbHOH 00pa30BaTENbHONW TPACKTOpUU 00ydaro-
IIMHACS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOMUX JUCIMILIMH U MPO(EeCCHOHAIBHBIX MOJY-
Jeif, OCBOGHHBIX B IPOIIECCE MPEIIIECTBYIOIETr0 00y4eH s, KOTOPbI 0CBOOOKAAaeT 00ydaroIe-
rocsi OT HEOOXOJUMOCTH UX TOBTOPHOT'O OCBOEHMUS.

9.1 Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH

VY4ebHblil npoliecc Npy NMpernoAaBaHuu Kypca OCHOBBIBAETCS Ha MCIIOJIB30BaHUU TpPasu-
LIMOHHBIX, NTHHOBALIMOHHBIX U MH(MOPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOIMH. TpaaunuoH-
Hble 00pa3oBaTeIbHbIE TEXHOJIOIUU MPEACTABICHbI JEKIUSIMU U CEMUHAPCKUMU (IIPAKTUYECKU-
MH) 3aHATHSIMHU. VIHHOBaIIMOHHBIE 00pa30BaTENIbHbIE TEXHOJIOTUU UCIIONIB3YIOTCA B BUJIE LIUPO-
KOTO IIPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (GOpM NpoBefeHus 3aHatuil. MHdopmarmonHsie
o0pa3oBaTeNbHbIE TEXHOJOTUU PEATU3YIOTCS MYTEM aKTUBU3ALMU CaMOCTOSITENIBHOM pPabOThI
CTYZICHTOB B HH(OPMALIMOHHOH 00pa30BaTeNbHOIl cpene.

9.2 3auaTHd JeKIMOHHOI0 THIIA

JIeKMOHHBIN Kypc IperoiaraeT CUCTEMaTU3UPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoii nekuuu JiekTop 00513aH NpeaynpeauTh CTYAEHTOB, IPUMEHUTEIBHO K KaKOMY
0a3oBoMy y4eOHUKY (ydeOHUKaM, yUeOHBIM TOCOOHSIM) OyIeT MPOUUTaH KypC.

JIeKMOHHBIN Kypc JOJKEH J1aBaTh HauOosblIMil o0beM HMHpopmanuu U o0ecredrnBaTh
6osee rirybokoe NOHMMaHME Y4eOHBIX BOIPOCOB IPH 3HAUUTEIBHO MEHBIIEH 3aTpare BpEMEHH,
4yeM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yYeHHEe MaTepHaa.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapCcKue 3aHATHS MPEICTABIAIOT COO0 ETaTM3aHUIo JIEKIIMOHHOTO TEOPETHIECKO-
ro MaTepuasa, IpOBOJATCS B LENAX 3aKPEIJICHUsI Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3fieibl.

OcHoBHOH (opMOI1l poBe/IeHNsI CEMUHAPOB SBJISETCS 00CyXkIeHrne Hanboiee mpooiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM T€MaM, a TakkKe pa300p MPUMEPOB M CUTyallMid B
ayIUTOPHBIX YCIOBUAX. B 00s3aHHOCTH TpemojaBaTessi BXOMIAT: OKa3aHUE METOIUYECKOM IMo-
MOIIH U KOHCYJIETUPOBAHHE CTY/IEHTOB [0 COOTBETCTBYIOIIMM T€MaM Kypca.

AKTUBHOCTH Ha CEMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIHUM KPUTCPUAM:

- OTBCTLI Ha BOIIPOCHI, IPpCAJIaracMbIC MPCIIOAaBaATCIICM,

- y4acTHe B IUCKYCCHSIX;

- BBIITOJIHCHHUC MMPOCKTHBIX U UHBIX 3aI[aHPII>'I;

- ACCHCTHPOBAHHME TPETIOIABATEINIO B IIPOBEACHUH 3aHATHH.
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OTBet f0KeH OBITh apryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCIOKHBIM, COJIEPKATh
CCBUIKU Ha UCTOYHUKH.

Jloknaznsl ¥ ONIIOHMPOBAHHUE JTOKJIAZO0B IIPOBEPSIOT CTEIEHb BIAIACHUS TEOPETHUYECKUM
MaTEpUaIOM, a TAK)KE KOPPEKTHOCTb U CTPOIOCTh PACCyKIACHUM.

OneHuBaHUE 3a/1aHUM, BBIIIOJIHEHHBIX HA CEMUHAPCKOM 3aHATHUU, BXOJUT B HAKOIUICH-

HYIO OIICHKY.
9.4 CamocrosiTesibHasi padoTa 00y4YaromMXcsl M0 AUCHUIINHE (MOLYJII0)

CamocrosiTenbHast paboTa CTYJEHTOB — 3TO IPOLECC aKTHBHOIO, LEJICHANPABICHHOIO
IpUOOPETEHNUs CTYIEHTOM HOBBIX 3HaHUH, yMEHUIN 0e3 HEeNOCPEICTBEHHOIO0 y4acTHsl Mpernoa-
BaTels, XapaKTEPU3YIOIIUICS NPEeAMETHONW HANpaBICHHOCTHIO, 3(PPEKTUBHBIM KOHTPOJIEM H
OLIEHKOI1 pe3ysIbTaToB AEATEIbHOCTH 00yUaroIIerocs.

[enu camocTosATENbHOM pabOTHI:

- CUCTEMAaTHU3alMsl U 3aKPEIJICHUE TIOJYyYEHHBIX TEOPETUUECKUX 3HAHUN U IIPAKTHUECKUX
YMEHUH CTYJICHTOB;

- yri1yOJieHHe U pacIliipeHne TEOPeTHUECKUX 3HaHUI;

- (popMUpOBaHUE YMEHUN HCIOJIb30BATh HOPMAaTUBHYIO U CIPABOYHYIO JOKYMEHTAIUIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BHUTHUE TIO3HABATEIILHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH H
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHE CAMOCTOSTENILHOCTH MBILUIEHUS], TBOPYECKOW MHUIIMATUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpeaIn3aliy;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaIEMHUYECKUX HABBIKOB.

CamocrodTenbHas padoTa MOXKET OCYLIECTBIATHCS MHIMBHUYaIbHO WM TPYHIIAMU CTY-
JIEHTOB B 3aBUCHUMOCTH OT 1I€JId, 00BbEMa, YPOBHS CII0)KHOCTH, KOHKPETHOM TEMaTHKHU.

TexHon0rUs OpraHu3ay caMOCTOSTENbHONW pabOThl CTYICHTOB BKIJIIOYAET MCIIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyTUTOPHON €aMOCTOATENbHON pabOThl CTYJEHTOB MOXKET
POXOJIUTh B MMCbMEHHOM, YCTHON WIJIM CMEIIaHHOHN QopMme.

CTyneHTbl JOJDKHBI MOJXOAUTh K CAaMOCTOATENBbHOM paboTe Kak K HauBaKHEHIIEMY
CPEJCTBY 3aKpEIUICHUs U Pa3BUTHUSl TEOPETHUECKUX 3HAHUM, BHIPAOOTKE €UHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOMPOCHI Kypca, IPUOOPETEHHs ONPE/IeICHHBIX HaBBIKOB M MCIOJIb30BaHUs Mpodec-
CHOHAJIbHOW JIUTEPaTypHI.

9.5 MeToanueckue YKazaHud AJasd oﬁyqammnxca 10 OCBOCHHIO JUCHUIIJIMHbBI

[Ipu M3yueHnn TUCHIUTITUHBI 00YYaIOIIMMCS 11€JI€CO00Pa3HO BHITIOIHSTH CJICIYIONTUE pPe-
KOMEHJIaIUH:

1. U3yuenue yueOHON TUCITUTIIMHBI TOJDKHO BECTUCH CHCTEMATHYECKH.

2. Ilocne n3yueHus: Kakoro-mubo pasfena mo yueOHUKY UM KOHCIIEKTHBIM MaTepHaiaM
PEKOMEHYETCS IO MaMsATH BOCIPOU3BECTH OCHOBHBIE TEPMHUHBI, ONIPEACIICHUS, TOHATHS pa3ie-
Ja.

3. Oco0oe BHUMAHHE CIIETYET yCIUThH BBHITTOJIHEHHIO OTYETOB IO MPAKTHUYECKUM 3aHSTH-
SIM U UHAUBHUIYAJIbHBIM KOMILUIEKCHBIM 33/IaHUSM Ha CAMOCTOSITETILHYIO padoTy.

4. Bcsa TemMaTuka BOIPOCOB, M3Yy4a€MbIX CAMOCTOSITEIBHO, 3aa€TCS HA JICKIMUAX MPEINo-
naBareneM. MM ke naroTcs MCTOYHHMKHU (B MEPBYIO OYEPE/lb BHOBb W3JaHHBIE B MEPUOIUYECKON
Hay4HOU JUTEpAType) s O0JIee NeTaTbHOTO TOHUMAaHUsI BOTIPOCOB, O3BYUCHHBIX HA JICKITHH.

[Tpu camocTosATETHPHON IPOPAOOTKE Kypca 00yUJaIOUTUECs TOJIKHBI:

- MPOCMAaTPUBATh OCHOBHBIC OTPEICIICHUS U (PaKTHI;
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- IOBTOPUTH 3aKOHCH€KTHpOBaHHBII>'I Ha JICKIIMOHHOM 3aHATUU MaTCprall U HOIOJHHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO TAHHOUW TEME JIUTEPaTyphl;

- U3Yy4YUTb PCKOMCHAOBAHHYIO JIUTCPATYPY, COCTABJIATH TC3UCHI, aHHOTALIUN U KOHCIICKThI
Haubosee BaKHBIX MOMEHTOB;

- CaMOCTOATCIIbHO BBIIIOJHATL 3a/laHUA, aHAJIOTHYHBIC NIPCAJIaraCMbIM Ha 3aHATUAX,

- HCII0JIb30BATh ISl CAMOIPOBEPKHU MaTepuabl (POH/IA OLIEHOUYHBIX CPEJICTB.

10 Onucanne MaTepHAJIbHO-TEXHUYECKOI0 o0ecriedeHusi, He00X0AMMOro 1JIs1 0Cy-
HIeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOLecca Mo JUCHUIINHE (MOYJII0)

10.1 YueOHo-1a00paTopHOEe 000pyI0BaAHUE

Tabnuna 6 — [lepeuens o0opypoBaHuUs 1a00paTOPUN

Aynuropust | HaumenoBanue aynu- | Mcnonb3yemoe o6opyaoBaHue
Topuu (JTabopaTopum)

431/1 JIaGoparopus oOmieit XuMHUECKas MOCyIa, XHMUYECKHE PEaKTUBBI, U3-
XUMHHU MEpHTEIbHBIC U HArPEBATEIbHBIC TPUOOPHI, KOM-TLIICKT
JIEMOHCTPAIIMOHHBIX [IAKATOB

10.2 TexHu4eckHe M JJTCKTPOHHbIE CPEACTBA 00y4YeHUA

JlekIMOHHbIE 3aHATHSA.

AynuTopuu Ui JIEKLIMOHHBIX 3aHSATHH YKOMIUIEKTOBaHbI MEOENbI0 UM TEXHUYECKUMHU
cpeacTBaMu OOydeHHUs, CIIyKallUMU Ui TpeAcTaBiIeHUs y4yeOHOW HuH(popMaluu OOJIbIION
ayauropun  (HaOOpbl JEMOHCTPALMOHHOTO 00OpYJIOBaHUS (IPOEKTOP, 3KpaH, KOMIIbIO-
Tep/HOYTOYK), yueOHO-HAIJISIHbIE TI0COOUS, TEMaTUYECKUE UIUTFOCTPALIUN).

Jlnis peanu3anuu AUCHUILIMHBI TOATOTOBIIEHBI CIEAYIOIINE Pe3eHTaluu:
OCHOBHBIE OHATHS U 3aKOHBI XUMHUH

Crpoenue BemecTBa

OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX PEAKIIHIA
PacTBOpBI M Ipyrue AucrnepcHbie CUCTEMBI
DNEKTPOXUMHUYECKHE MPOIIECCHI

DIEeMEHTHI KQUECTBEHHOI'0 U KOJIMYESCTBCHHOI'O aHaI13a

N o g s~ w D Pe

BBICOKOMOJIEKYIIIPHBIE COETMHEHUS

IIpakTHyeckne 3aHATHSA.

Aynuropuu Ui NMPaKTUYECKUX 3aHITHH YKOMIUIEKTOBAHBI ClIEUATU3UPOBaHHON Mele-
JbI0 U TEXHUYECKUMU CpeJICTBaMU 00yueHHs! (IPOEKTOP, FIKPaH, KOMITBIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHA.

s nabopaTOpHBIX 3aHATUH Ucnonb3yeTcs ayautopus Ne 431, ocHaiieHHas o6opyno-
BaHUEM, YKa3aHHBIM B Ta0I1. 6:

CamocrosiTenbHas padoTa.

[TomereHust 1711 CaMOCTOSATEIBLHOM PabOThl OCHAIIEHBI KOMIIBIOTEPHON TEXHUKON C BO3-
MOYKHOCTBIO TOIKIIOUEHHS K ceTH «/HTepHEeT» U JOCTYNOM K 3JIEKTPOHHON MH(OPMALMOHHO-
obpazoBarenbHol cpene KHATY:

- ypranbHbii 3a1 HTh KHAT'Y;
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11 HNuble cBeneHus

MeToauuyecKue PECKOMEHIAIINH 110 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMH 310POBbA 1 UHBAJIMAOB

OcBoeHme NUCHUILTUHBI 00yYarOIIUMUCS C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBBS
MOJKET OBITh OPraHW30BaHO KaK COBMECTHO C JPYTUMHU OOYYaAIOUIUMHUCS, TaK U B OTAEIbHBIX
rpynmnax. [IpenmonaratoTcs cienuaibHble YCIOBHS ISl ITOIYYEHUsT 00pa3oBaHus 00yJaroIuMu-
CSl C OTPAaHUYCHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-nierarorndeckuii cocTaB 3HAKOMHUTCSI C TICUXOJI0T0-(DU3HOTOTHISCKIUMHU
OCOOCHHOCTSIMU OOYYarOIIMXCs MHBAIKUIOB U JIMI[ C OTPAHUYEHHBIMH BO3MOXXKHOCTSIMHU 3/10pO-
Bbsl, MHAWBUIYAIBHBIMU MPOrpaMMaMy peaOWIMTallii UHBAIHIOB (mpu Hamuuuu). [Ipu HEeoO-
XOJIMMOCTH OCYILECTBIISETCS JOMOJMHUTENIbHAS MOAJIEPKKa MPernoaBaHusl ThIOTOPAMHU, TICHXO-
JI0TaMH, COL[MAJIbHBIMU paOOTHUKAMU, IPOIIEIIIMMHU [TOJATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM ¢ METOAMYECKUMHU peKoMeHaanusMu Munoopuayku PO (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAroiaraeTcsi MCIOIb30BaTh COIUAIBHO-aKTUBHBIE H pe-
(bieKCUBHBIE METOABI 00YUYEHHUS, TEXHOJIOTUU COIIMOKYIbTYPHON peabuINTAIMK C IENIbI0 OKa3a-
HUS [IOMOILY B YCTAaHOBJIEHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYrUMU CTY/IEH-
TaMu, CO3JaHUH KOM(POPTHOTO TICUXOJIOTHYECKOT0 KIIMMaTa B cTyieHueckoil rpymme. [Tonbop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUYE€TOM NPEAOCTaBICHUS MaTepuana B pas-
JUYHBIX (opMax: ayAHalbHOM, BU3YalbHOW, C MCIOJB30BAHUEM CIELHMATbHBIX TEXHHUYECKHX
CpeACTB U HH(POPMAITHOHHBIX CUCTEM.

OcBoenne nucruiuinHbl JunamMu ¢ OB3 ocymecTBisieTcs ¢ UCHOIb30BAaHUEM CPEICTB
00yudeHusl 00ILEro M ClelruaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs1). MaTepualbHO-TEXHUYECKOE 0OecledeHre MpeaycMaTpUBaeT NMPUCIOCOOIECHUE ayTUTO-
puit k Hyxaam aur ¢ OB3.

@dopma NpoBeACHUs ATTECTALMK IS CTYACHTOB-UHBAJIMI0B YCTaHABIMBAETCS C YYETOM
WHIUBUIYAJIbHBIX TICUX0(pU3NUIecCKux ocoberHocten. s ctynentoB ¢ OB3 npenycmaTpuBaet-
cs1 IocTymHas popma MpeIoCTaBIeHUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, @ UMEHHO:

- B TMEYaTHOW WIM DJIEKTPOHHOM ¢dopme (Uil JUI € HapyUIEHUSIMH OIOPHO-
JIBUTATENILHOTO anmapara);

- B IIeYaTHOM (opMe WM JIEKTPOHHOHU (hopMe ¢ yBEIMYEHHBIM HIPU(PTOM U KOHTPACTHO-
CTBIO (IUIs1 JIUI] C HApYIIEHUSIMHU CIIyXa, peuH, 3pEeHus);

- METO/IOM UTEHUS aCCUCTEHTOM 33/1aHUs BCIYX (JUIs1 JIUL C HAPYIIEHUSIMU 3PEHMUS).

CryneHTaM ¢ MHBAJIMJIHOCTBIO YBEIMUMBAETCS BpPEMsl Ha MOJArOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYJIEHTOB MpeaycMaTpUBaeTcsl NOCTymHas (opMa mpeaocTas-
JICHUs] OTBETOB Ha 3a/laHusl, a UMEHHO:

- TMCbMEHHO Ha Oymare Wid HaOOpOM OTBETOB Ha KOMIIbIOTEpE (JUIsl JIUL C HApYIICHU -
MU CllyXa, peuH);

- BBIOOPOM OTBETa U3 BO3MOKHBIX BapUAHTOB C UCIOJIB30BAHUEM YCIYT acCUCTEHTa (st
JIUI] C HapYIIEHUSIMU ONIOPHO-/IBUTATENILHOTO ariapara);

- YCTHO (217151 JIUL C HAPYILIEHUSMU 3pEHMS], OIOPHO-IBUTATEIBHOTO aIlapara).

[Ipu HeoOxoauMoOCTH 711 00YYAIOIIMXCS ¢ MHBAIUIHOCTHIO MPOLEAYpa OLIEHUBAHUS pe-
3yJIbTaTOB O0YUYEHHSI MOKET MPOBOUTHCS B HECKOJIBKO 3TAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«XUMHUD»

HanpaBneHHe IIOATrOTOBKH

18.03.01 XumMuueckas TEXHOJIOTU

Hanpasnennocts (npoduib) obpazoBa- XHUMHUYECKas TEXHOJIOIHs MPUPOAHBIX SHEPrOHOCUTE-
TEJIbHON IPOrpaMMBbl

JIEW U YIJIEPOJHBIX MaTEpUAIIOB

KBanudukamnms BbITYyCKHIKA

bakanasp

['og Havana moxaroroBku (mo yuebnomy 2021

IUIaHY)
®opma 00yueHust Ounas popma
TexHomorust 00yueHus Tpaauumonnas
Kype Cemectp TpynoeMKocCTsb, 3.€.
1 1 3

Bua npomexyTo4HON arTecTalnu

OOGecneunBaroliee noapas3aeieHne

3ayeT ¢ OLEHKOH

Ka(bez[pa «XHUMHS U XUMHUYECKHE TEXHOJIOTHI
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O AUCHMILIMHE (MOLYJII0), CO-

OTHECCHHBIX ¢ UHIUKATOPAMHA JOCTHKCHUSA KOMIIeTeHI Ui

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHE KOM-
NECTCHI N

I/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemsble pe3ynbTaThl 00y-
YEHUS M0 AUCIUIUINHE

O6menpodeccrnoHanbHbIE

OIIK-1 CnocobeH u3y4ars,
aHAIIU3UPOBATh, UCIOJIB30-
BAaTh MEXaHU3Mbl XUMHUYE-
CKHUX PEAaKLIHI, IPOUCXOS-
IIMX B TEXHOJIOTHYECKUX
MPOLECCAX U OKPYKAKOIIEM
MHpE, OCHOBBIBAsACh Ha 3Ha-
HUSIX O CTPOEHUHU BEIIECTBA,
MPUPOJE XUMUYECKOU CBS3H
Y CBOMCTBAX Pa3IM4HbIX
KJIACCOB XMMUYECKHUX 3JIe-
MCHTOB, COCIUHCHUM, BE-
HIECTB U MaTEpPHUAJIOB

OIIK-1.1 3HaeT OCHOBHBIE
€CTECTBEHHO-HAaY4YHBIE 3aKO-
HbI, MEXaHH3Mbl XUMHYECKHX
peaKkuuii, MPOUCXOASAIIUX B
TEXHOJOTMYECKUX MPOIEC-
Cax M OKpYKarollleM MUpe,
CBEJICHUS O CTPOCHUU Bellle-
CTBa, IPUPOJE XUMUYECKOU
CBSI3M M CBOMCTBaX pa3jiny-
HBIX KJIACCOB XMMHYECKHX
3JIEMEHTOB, COCIMHEHH,
BEILIECTB U MAaTEPHUAJIOB
OIIK-1.2 Ymeer ocyniecTs-
JISATh XUMUYECKHUE PEAKIIHH,
OCHOBBIBASICh HAa 3HAHUAX O
CTPOEHUH BEUIECTBA, IPUPO-
JIe XUMMHAYECKOM CBSI3H U
CBOMCTBax pa3jIMYHbIX KJIac-
COB XMMHMYECKHUX DJIIECMEHTOB,
COCIMHEHNH, BEIIECTB M Ma-
TE€pHUaJOB; 3allUChIBATH
YpaBHEHUS XUMHUYECKUX Pe-
aKIMi; TPUMEHSATh XUMHUYE-
CKH€ 3aKOHBI JIJIsI PEIICHUS
MpaKk-TUYECKUX 3a]1a4, CBS-
3aHHBIX C XHUMHUYECKHMU CH-
cTeMaMu

OIIK-1.3 Binageer HaBbIKaMu
aHaJn3a MEXaHU3MOB XHUMH-
YECKUX PeaKIuii, TPOUCXO0-
JISIIIUX B TEXHOJIOTHYCCKUX
MPOLECCAX U OKPYKAIOIIEM
MHpE, OCHOBBIBASACH Ha 3HA-
HUSIX O CTPOEHUHU BENIECTBA,
MPUPOJIE XUMUYECKOU CBS3U
Y CBOMCTBAX Pa3IN4HBIX
KJIaCCOB XMMHYCCKHUX DJIe-
MEHTOB, COSIMHEHNH, Be-
HIECTB U MaTEPHUAJIOB

3HaeT OCHOBHBIEC 3aKOHEI U IIOHS-
THSA O0IIEH XUMUH, XUMAYECKOH
TEpPMOJIMHAMUKHU U KUHETUKH,
MPOLECCOB TUIPOJIN3A, FIEKTPO-
JI13a, JIEKTPOXUMHUYECKOU KOP-
po3umu.

YmMmeer paboTaTh ¢ IeproIuye-
CKOM CHCTEMOM XUMHYECKUX
anemenToB .M. Menaeneena;
TabynMLeld pacTBOPUMOCTH KHUC-
JIOT, OCHOBAHHUM U COJIEH; pelaTh
pacyeTHbIE U SKCIIEPUMEHTAb-
HbIE 33]]a41; aHAIIU3UPOBATh
YpaBHEHUS MPOTEKAIOIINX XUMHU-
YECKUX PEAKLUN.

Bnaneer MmeTonamu aHannza
MPOLIECCOB XMMUUYECKOU TEPMO-
JUHaAMWUKH, KUHCTHKH, FI/I)IpOJ'II/I-
3a, AIEKTPOJIN3A.
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KouTpoJsmpyemsie dopmupyemas HanmeHoBanue
IToxa3zaTen oneH-
pa3naeJibl (TeMbl) KOMIIeTEeHIIMSI OLIEHOYHOI'0 .
JAUCHHUILIMHBI CpelacTBa
1. OcHOBHbBIE TOHATHS U OIlK-1 1. JlaGoparopnas | 1. Beinonuenue
3aKOHBI XUMUHU pabota Nel-7 1a00paTOpHBIX  pa-

2. CrpoeHue BemiecTBa
3. OcHoBHEBIE 3aKOHO-
MEpPHOCTH XUMHYECKHX DPeak-

JA05051

4. PactBopel u jpyrue
JTUCTICPCHBIC CUCTEMBI

S. DNEKTPOXUMHUYECKHE
TIPOIIECCHI

6. DjeMEeHThl KavyeCTBCH-
HOTO M  KOJMYECTBEHHOIO
aHajan3a

7. BricokomoekysipHbIe
COCIMHEHUS

2. [IpakTnueckas
paborta Nel-8
KonrponsHas padoTa

00T, HalW4Ke 3alu-
ceil B 1abopaTopHOM
J)KypHajie,  YCTHBIH
OIIpOC T10 TEME

2. Brimonaenune
MPaKTHYECKUX 3aja-
HUH, HaJIu4due KOH-
CIIEKTa 110 TeMe

3. KontponsHast
pabota MPOBOJUTCS
B Yachl BHEAYAUTOP-
HOH pabotel. OOy-
yaromuecs IMoayva-
0T  3afaHust  JuId
MIPOBEPKU YCBOCHUS
IIPOMJIEHHOIO Mare-
puana. OneHuBaercs
MpaBUIBHOCTh  pe-
HICHHUS.

2 MeToauyeckne MaTepHuaJIbl, ONPeie/siolue Npouea1ypbl OlleHUBAHUS 3HAHMUIA,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3ywume npouecc popmMupo-

BAHHUA KOMIIETEHIMH

MGTOI[I/ILIGCKI/IG MaTepHuaJibl, OMPECACIAIOMNE TPOLUCAYPbl OLCHUBAHUSA 3HaHHfI, YMCHHﬁ,
HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIIBHOCTH, NPCACTABIICHBI B BUIC TEXHOJIOTHYSCKOM KapTbl JUCLIH-

TUTHHBI (Tabnuia 3).

Tabmuia 3 — TexHosornueckas Kapra

HanmenoBanue Cpoknu Ixkana ouenn- Kpurepun
OLICHOYHOT0 CPEACTBA BbINNIOJIHCHU A BaHUA OLICHUBAHUSA
1 cemectp

IIpome:xxyTounast arrecrauus B popme 3auer ¢ OLEHKOI

1. JlaGoparopHas paboTa

eKEeHEETBHO

10 6ammoB * 7
pabor

Beimonaenue - 2
6ayumoB/pabora,
oopmienue
71a00paToOpHOTrO
KypHama - 2
6ayumoB/pabora,
yCTHasg  3aluTa
(mo Bompocam) 6
0asos.
OneHuBaeTcs
BJIAJICHUE MaTe-
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HaunmenoBanue Cpoknu IIxkana ouenn- Kpurepun
OLICHOYHOI0 CPe/ICTBA BBINOJIHEHHS BaHMA OLICHUBAHUS

pHalioM, €ro cu-
CTEMHOE OCBOE-
HUE, CII0CO0-
HOCTh  TNpPHUMeE-
HSTh  HYXKHbBIE
3HAHUS, HABBIKU
U yMEHHUS TpHU
aHamm3e  Ipo-
OJIEMHBIX CHTY-

aLui.
2. [TpakTuyeckas padora €XKEHEIeTbHO 10 6amutoB * 8 | OuenuBaercs
pabot BJIaJICHUEC Mare-

pHaIOM, €ro CH-
CTEMHOE OCBOE-
HHE, CIoco0-
HOCTh  IpUMe-
HATH  HYXKHBIE
3HAHUS, HABBIKH
U yMEHHS TIpH
pElICHUN TIpaK-
THYECKUX 3ala-
HUH. bamer
YMEHbIIAIOTCS
IPOTIOPITHO-
HAJIBHO TPOILIEH-
Ty TpPaBWIBHO-
CTH pEIICHHUS.

3. KonrponsHas pabora 16 Henens 100 6amioB [MpaBuibHOE
peleHue 3agad
(20 Oan-
JIOB/3a/1a4a).
bamnel  ymeHsb-
MIAlOTCS  TIPO-
HOPIHOHAITEHO
OpPOLIEHTY Mpa-
BUJIBHOCTH  pe-
IICHUSI.

HUTOI'O: - 250 OaiuioB -

Kpurtepuu onieHKH pe3y/1bTaTOB 00y4eHHs 10 JUCHUIIMHE:

0 — 59 % or MakCHMaJgbHO BO3MOXHOW CYMMBI OQJJIOB — «HEYJIOBJICTBOPHTEIHLHOY
(HEeZIOCTAaTOYHBIA YPOBEHB ISl IPOMEXYTOYHOH aTTEeCTAllNH 110 TUCIUILINHE);

60 — 74 % oOT MaKCUMaJbHO BO3MOXKHOW CYMMBI OQJJIOB — «yIOBJIETBOPUTEIHLHO
(moporoBsIif (MUHUMAJIBHBIN) YPOBEHB);

75 — 89 % oT MakCUMaJIbHO BO3MOXHOU CyMMBI 0aJlJIOB — «XOPOIIO» (CpeIHUN YPOBEHbD);
90 — 100 % oT MakcHMaJBHO BO3MOYKHOW CYMMBI OQJIJIOB — «OTJIMYHOY (BBICOKHN (MaKCH-
MaJbHBIN) YPOBEHB)
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3 TumoBble KOHTPOJIbHBIE 3aJaHUS WIN HHbIe MATEPHAJIbI, HEOOXOAUMBbIE IS
OLlEHKHU 3HAHU I, YMEHNH, HABBIKOB U (MJIM) ONbITA AeITEJIbHOCTH, XapaKTepu3yloue
npouecc GopMuUpoOBaAHUA KOMIETEHINH B X0/1e 0CBOEHHs 00Pa30BaTeIbHOM IPOrpaMMBbl

3.1 3aganus IS TEKyIero KOHTPOJIsl yCIeBaeMOCTH

KOHTPOJIBHASA PABOTA
Bapuant Nel

1. OnpenenuTe KOJIMYECTBO BEIIECTBA IKBUBAJICHTA U MOJISIPHYIO MacCy dKBHUBAJICHTOB (oC-
dopa, kucioposa u 6poma B coenuaenusx PHs, H,O, HBr.

2. HanumuTe 37eKTpOHHBIE (POPMYIBI aTOMOB 3JIEMEHTOB C MOPSIKOBBIMH HOMEpamu 9 u
28. IlokaxuTe pacrpeneieHre 3JIEMEHTOB ATHX aTOMOB IO KBaHTOBBIM siueiikam. K kakomy
AJIIEKTPOHHOMY CEMENCTBY OTHOCUTCS KaXK]IbIN U3 ATUX 2JIEMEHTOB?

3. Mcxonga u3 MOJOXKEHUS TepMaHWs M TEXHEUUs B MEPUOJUYECKON CHCTEME, COCTaBbTE
dbopMysIbl METa- U OPTOTEPMAHUEBOM KHCIIOT, M OKCHJA TEXHEIHs, OTBEUAIOIINE MX BBICIICH
CTereHu oKucieHus. M300pasute GopMyIbsl ITUX cOeNMHEHHA TpadUecKu.

4. BplunciIuTe KOJUYECTBO TEIIOTHI, KOTOPOE BBIAECTUTCS NpU BoccTaHOBIeHUU Fey03 me-
TaJUTHICCKUM aJTFOMHHHUEM, el ObUTO ToiydeHo 335,1 T xkenesa.

5. Beruucnure ﬂGzﬂgs CIEAYIONIUX PEAKIIMIA:

A) 2NaF(K) + Clz(r) = 2NaC|(K) + Fz(r)

6)Pb02(K) + ZZn(K) = Pb(K) + ZZnO(K)

MoskHO 71 oTy4uTh GTOop Mo peakiuu (a) u BocctanoButh PhO; 1iuHKOM 110 peaximu (0).

6. OKucIeHe cepbl U ee JUOKCHa IPOTEKAaeT [0 ypaBHEHUSAM:

8) S + 02 = SOx;

6) ZSOZ(F) +0,= 2803@.

Kak M3MEHHUTCSI CKOPOCTh 3TUX PEAKINA, €CII 00BEMBI KaXKI0i U3 CHCTEM YMEHBIIUTH B Ue-
ThIpe pa3a?

7. BbruncnuTe MOJSPHYIO KOHLUEHTPALMIO U MOJSIPHYIO KOHIIEHTpaluio skBuBasieHTa 20%-
HOT'O PacTBOpa XJIOpUJa KaJablMs IUIOTHOCTHIO 1,178 r/em”.

8. CocTaBbTe HOHHO-MOJIEKYIISIPHOE U MOJIEKYJISIPHOE YPaBHEHUS TUPOIIN3a, IIPOUCXOISIIe-
ro npu cmemuBanun pactBopoB KoS 1 CrCls. Kaskias u3 B3AThIX coueil ruaponusyercs Heobpa-
THUMO JI0 KOHIIa C 00pa30BaHNEM COOTBETCTBYIOIINX OCHOBAHUS M KACIOTHI.

Bapuant Ne2

1. Peakuuu BBIpaKaroTCsl CXeMaMHu:

P+H|O3 + Hzo = H3PO4 + HI
H,S + Cl, + H,0 = H,S0O, + HCI

CocraBbTe 3J€KTpOHHBIE ypaBHeHHUS. PacctaBbTe KOA(h(GUIUEHTH B YpaBHEHHSX PEAKIIHA.
JUist Kax10# peakIuy yKa)kuTe, Kakoe BEIIECTBO SIBIISETCS OKUCIUTENEM, KaKoe — BOCCTAHOBH-
TEJIeM; KaKO€ BEIIECTBO OKUCIISETCS, KAKOE — BOCCTAHABIIMBACTCS.

2. YBEIMUYUTCS, YMEHBIINUTCS WIM OCTaHeTCs 0e3 M3MEHEHHUs Macca IIMHKOBOW IIACTUHKU
npy B3anMMoIelCTBHH ee ¢ pacTBopamu: a) CuSQOy; 6) MgSOy; B) Ph(NO3),? ITouemy? CocTaBb-
T€ JIEKTPOHHBIE U MOJIEKYJIIPHBIE YPAaBHEHUSI COOTBETCTBYIOIINX PEAKIIHi.

3. CocraBbTe CXeMy raJlbBAHUYECKOTO AJIEMEHTA, B OCHOBE KOTOPOTO JISKUT PEAKITHs, TIPO-
TEKaIoIas M0 ypaBHEHUIO

Ni + Pb(NOg)z = NI(N03)2 + Pb

HanumuTe 371eKTpOHHBIE YpaBHEHHSI aHOIHOTO M KaTOAHOro mpoueccoB. Beruucnure 3/C

3100 2nementa, ecim [NiZ*] = 0,01 mons/x1, [Ph?*] = 0,0001 mons/n. Otset: 0,064 B.
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4. Kakue comu 0o0ycnaBIMBaIOT KECTKOCTh HPUPOAHON Boabl? Kakyio >KEeCTKOCTh BOJbI
Ha3bIBAIOT KapOOHATHOM, HekapOoHaTHOM? Kak MOXHO yCTpaHHTh KapOOHATHYIO, HeKapOOHAT-
HYIO JKeCTKOCTh? Hanuimre ypaBHEHHs COOTBETCTBYIOIIMX PEAKIIMM.

5. TlonuMepoMm Kakoro HENpenenbHOIo YIJIEBOAOPOAA SBISIETCS HATYypaJbHBIA Kayuyyk?
Hanumure cTpykTypHYIO (hOpMyITy 3TOTO yriieBonopoa. Kak Ha3pIBalOT mpoiecc mpeBpaieHus
Kayuyyka B pe3uHy? UeM 10 CTPOEHHUIO U CBOMCTBAM pa3IMyalOTCs KaydyK U pe3uHa?

Bapuant 3
1. BoccTranoBnenue oHOro U3 OKCUIOB XKelie3a UIET 10 CXEMe:

Fe3O04q + Siw) — Few + SiOz. Bo3morxkeH 11 3T0T mpouece npu CTaHAApTHHIX ycnoBusax? OT-
BET MOATBEPIUTH PACUETOM.

A Hozgg, kJ>K/Mob 80298, JIx/MOJIB
Fe30a -1117,7 151,46
Sigo - 18,82
FE(K) - 27
SiOy -859,4 40
1) -601,1;2) 712,8; 3) -599,73; 4) -7772,8.
2. [Tpu cmemmBaHuM 2 MOJIb BemecTBa A ¢ 2 MOJIb BeliecTBa B B HEKOTOpoM 00beMe K MO-

. —>
MEHTY HACTYIUICHUsI paBHOBeCHs B oOpatumoii cucreme 2A + 2B <+— 4]] ob6pa3oBanocs 1,6
MoJib BenlecTBa /. Uemy paBHa koHcTaHTa paBHOBecHs? OTBET OATBEPAUTH PACUETOM.

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

3. Kakoii 06bem ra3a Beienutcs, ecnu k 400 Mt pactBopa LIOH, tutp kotoporo paBex
0,0024 r/mn 6s11a no6asieHa conb (NH4)2,CO3. OTBET MOATBEPAUTH PacueTOM.

1) 12,6m; 2) 0,96, 3) 21,5m; 4) 0,896.

4. IManponu3zy nmoaBepraroTcst COIU

1. ZnCly; 2. Cs,COsg; 3. FeBrs; 4. CaBr;.

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

Ykazath HpaBI/IHBHHﬁ OTBCT YpAaBHCHUA pCAKINU ' IpOJIn3a.

1) ZnCl, + H,0 — ZnOHCI + HCI pH=7;
2) Cs,CO3 + H,O — CsOH + H,CO4 pH > 7,
3) FeBr; + H O — FeOHBr; + HBr  pH<7;
4) CaBr; + H,O — CaOHBr + HBr  pH >7.

S. Uemy paBHA SKBUBaJIEHTHAs Macca CEPhl B COCTUHEHUSX
1. N8.2503; 2. CI’Q(SO4)3; 3. (NH4)28; 4, H,S.
1) 16 2)  53; 3) 8 4 8

OTBET NOATBEPAUTH PACUETOM.
Bapmuanr 4

1. Umeercs [ Sn 107 r-wow/n Sn*? // [H'] = 107 r-non/n /Hy, Pt
Uemy paBna Bennuuna IJ1C TaKOF(1 sneMeHTa? OTBET MOATBEPAUTH PACUETOM.
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1) 0,1105B; 2) 0,169B; 3) 0,405B; 4) 0,287B.
2. VYka3aTh NMpaBUJIBHBIN OTBET JUIS MPOIIECCOB HA IJICKTpoAax npu padore I'D u3 Bompoca
Ne 1

1)  SnA(-):Sn"2-2 e — sn*
Pt, HZK(+):2H20+2é — H, + 20H

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

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

4) 1>t,H2A(-):2H++2é—>H2

SnK(+):Sn-2€ — Sn*?

3. [Touemy aTmMocdepHast KOPPO3US SIBISETCS ITEKTPOXUMHUYECKON KOPPO3Uei MeTaIII0B?
1) Tax xak Meramn koHTakTUpyeT ¢ napamu HoO Bo3ayxa;

2) Tak kak MeTa KOHTAaKTUPYET C KMUCIOPOOM BO3/1yXa;

3) Tak kak MeTamn KOHTaKTHUPYET C 3JIEKTPOJUTOM OOpa30BaHHBIM IPH B3aUMOJIEHCTBUU
YIJIEKUCIIOTO Ta3a C BJIArou;

4) Tax xak MeTa1 KOHTAaKTUPYET C OKUCIUTEIIEM U JIEKTPOIUTOM.

4. Wznenue u3 Ti ¢ 3aKjI€NKON W3 MaCCHBHPOBAHHOW CTaM, HaXOIAWTCS B MOPCKOH BOJE.

ETi+2/Ti =+0,10B; E,:e"Lz/lze = +0,17B. Yka3aTbh NpaBUIbHBINA OTBET JEKTPOAHBIX MIPOILIECCOB.
1) TiA(-):Ti—»Ti+2+2é
FeK(+):02+4é +2H,0 — 40H
) TIAQ:TioTi?+2€
FeK(+):2H" +2 e — Hp
3) FeA(-):Fe—»Fe+2+2é
Ti K(+):02+4é +2H,0 — 40H"
4) FeA(-):Fe—»Fe+2+2é
Ti K(+):2H++2é — H;

5. Wznenue u3 Ti ¢ 3aKiIenkoil U3 MacCHBUPOBAHHOW cTaid, Haxomutcs B pactBope LICI.
+2 +2 o
Eti i =-1,63B; Ere “/re = -0,35B. Yka3arb npaBUIbHBIN OTBET JICKTPOIHBIX MPOIECCOB.
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1) TiA(-):Ti—>Ti+2+2é
FeK(+):2H++2é — H;
2) TiA(-):Ti—»Ti+2+2é
FeK(+):Og+4é + 2H,0 — 40H
3) FeA(-):Fe—>Fe+2+2é
TiK(+):2H++2é — H,
4) FeA(-):Fe—»Fe+2+2é

TIK(#):0,+4 € +2H,0 —» 40H

6. B kakoii cpejie BBITO/IHEE UCTIONIB30BaTh KOHTAKT Fe/Ti (cMoTpu Borpocst 4, 5)
1) B mopckoii, Tak kak 9J]C meHbI1e.

2) B pactBope LiCl, Tak kak 3JIC meHbliIe.

3) B Mopckoii, Tak kak 9J1C umeer 60sbllee 3HaYCHHE.

4) B pactBope LiCl, tak kak 3JIC umeet GoJibliice 3HaUCHHUE.

OTtBeT MMOATBCPAUTEC PCIICHUCM.

7. PaccTaBuTh KO3 GUIIMEHTH METOJOM AJIEKTPOHHOIO OaslaHca:
K,Cr,0; + HCl — KCI + CrCl3 + Cl, + H,0. Vka3ars cymmapHoe 3HaueH#He K03 UImeHTa st
IIPaBOM YaCTHU:

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

OTBeT NOATBEPAUTD PELLICHUEM.

8. Vka3aTh NpaBUIbHBIA OTBET M3 oxucmrens U3 BOIpoca Ne 6 (0TBET NOATBEPAUTH PEIICHU-
eM)

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



