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1 O6mme noJioxenus

Pabouas nporpamma aucimmmist « XUMHS» COCTABIEHA B COOTBETCTBHH C TPEOOBAHMS-
MH (eIepaTbHOro rocy1apeTBEHHOI0 06Pa3oBaTEIBHOrO CTaH/apTa, yTBEepiKJIEHHOIO IPHKA30M
MunucreperBa oOpasosanust u Hayku Poccuiickoit Menepannu Ne 227 ot 12.03.2015, 1 0CHOB-
HOM 1pO(ecCHOHAIBHOM 00pa30BaTeILHON MPOrPAMMBI TTOTOTOBKM «MaruHbl 1 armaparbl
XHMHYCCKUX  1POM3BOACTBY 110 Hanpasienuto 18.03.02 Duepro- u pecypcocOeperaromme
IPOIECCHl B XUMUYECKOH TeXHOIOTHH, HepTeXUMHH U OGHOTEXHOIOIHH.

Banaun
JMCTIATUIAHBI

HaXOIIHTb OINITHMAJIbHBIE YCJIOBHUS JUUISI MPOTEKAHUSI XUMHUYECKUX ITPOIIECCOB;
OITUCBhIBATH XHMH3M OCHOBHbBIX XUMHYCCKUX OponcccoB; OBJIAACTL IIPpHEMaMHU
H MCTOJIMKaMH pCHICHUs KOHKPCTHBIX 3aja4 U3 Pa3/IMIHLIX pa3JiCiIOB XHMHUH,
BbISIBJISITH B3aUMOCBS3H MEXKAY OTACJIbHBIMU XUMUYECKUMHA [IporeccaMu.

OCHOBHbIC
pazzesnsl / TeMbl
JUCIHHUITIIUHBI

. OCHOBHbBIE HOHATHS U 3aKOHBI XHMHH

Crpoenue BerecTsa

OcHOBHBIC 3aKOHOMEPHOCTH XUMHYECKUX PEaKIHii
PacTBOpEI 1 ApyrHe aucnepeHbe CHCTEMbI
DIEKTPOXUMUYECKHE [TPOLECCHI

DJIeMEHTBI KAYE€CTBEHHOTO W KOJHYECTBCHHOIO aHaIu3a
Beicokomosiexysipabie coeuHenus

SHEN g ok

2 Ilepevenn mianupyeMpIX pe3yabTaToB 00y4eHHs 110 AUCHHILINHE (MO1Y.1I0),
COOTHECEHHBIX € INIAHHPYEMBIMH pe3yibTaTaMu 00pa30BATEILHOI MPOrpaMMBbI

[Ipouece n3yuenus JMCHUIUIMEEL « XMMHUSI» HANpaBieH Ha (OPMHPOBAHHE CIETYIOMIHX
KkomnereHuni B coorserctsur ¢ PI'OC BO n ocHOBHO# 0Opa3oBaTe/ibHOM nporpaMMoi (tab-

Jgana 1):

Tabmuna 1 — Komnerenmu 1 miaHupyemble pesyiibTaThl 00yUeHus 10 UCHMUILIHHE

[Inanupyemsbie pe3ynbrarbl 00yUYSHHSI 110 JTUCIHATUIHHE
Kox n nanmenosanme
KOMITETEHIIHH y .
Hepelleﬂb 3HAHHWH Hepel{eub YMEHHH Hepel{eub HaBbIKOB
O61uel<ym)TyprIe
OOwenpodeccuonanbHble

OIIK-3 3Hate (QyHzameH- | YMerb npuMeHsTh | Biiajers HaBbikamu
CrnocoHoCTh TaJbHBIC TOHATHS, | (U3HUCCKUE 3aKO- | TOCTAHOBKH U IPOBE-
HUCITOJIB30BATh OCHOBHBIC | 3aKOHbLI H TEOpHUH | Hbl U MaTEMaTHUUC- JACHUS XUMHUYCCKOI'O
€CTEeCTBEeHHOHAYYHbIe COBPEMEHHOM U | CKHE METOJIbI JUIS HKCIIepUMenTa, 00pa-
3aKOHBI JUUISI MOHUMAHUS | KIIACCUYECKOW XM~ | pelIeHusl 3a1au O0TKHM U aHaIU3a pe-
OKpyJsKaromero Mupa M | MUH, OCHOBHBIC | TCOPETHUECCKOI'O U 3YJbTATOB AJI peuie-
SIBJICHUH [IPUPO/IbI XUMHUYECKUE siBJIE- | IPUKIIAJAHOIO Xa- HHsI IPAKTHYECKUX

HUA. paxKTepa 3aga4

[Ipo¢eccnonanphbie




3 Mecro mucupnumnbt (MoyJis1) B CTPYKType 06pa3oBaTe/ibHOI HPOrpaMMbI

Huctmimna « Xumus» u3ydaercs Ha 1 kypee(ax) B 1 cemectpe(ax).

Jucnmrimaa BXoauT B coctaB Ooka | «JIMCUMIIMHBL (MOAYIHM)» M OTHOCHTCS K
00s13aTeIbHOM YacTu.

JUtst 0OCBOEHMS TUCHUIUIMHBI HEOOXOIMMBI 3HAHMS, YMEHWs, HABBIKM U (Wil) onvim
NPAKMU4ecKou_oesmenbhocmu, chOPMUPOBAHHLIE B Ipollecce HU3YYeHHs TUCIUIUINH / MpaK-
THK: OCHOBBI 0€3011aCHOCTH JKU3HEACATEILHOCTH, XuMust, PU3HKa.

3HaHMs1, YMCHHs M HABbIKH, CHOPMHPOBAHHBIC MPH U3YYCHHH THCIMILIAHBI « XUMHUS).
OyayT BOCTpeOOBAHBI TIPH M3YUCHHUHU TTOCIIEYIONMX IMCUMIIMH usuKa.

4 Ob6bem aucHMNINHLI (MOXYJIsT) B 3a94€THBIX ¢IHHHIAX € YKA3AHHEM KOJIHYeCTBA
AKQAJICMHYICCKHUX YaC0B, BLI/ICJICHHbIX HA KOHTAKTHYIO paGO'ry Oﬁy‘lal()llll/lXCﬂ [
npenojaparteeM (110 BHAAM y4eOHBIX 3aHATHII) H HA CAMOCTOSITEIbHYI0 paboTy
oby4arommxcs

O061mas Tpy10eMKOCTE (00BEM) JIMCIMILIMHBI cocTaBiister 3 3.e., 108 akaz. yac.
Paciipezenenne oObema AMCHMIIMHBI (MOJLYJIs) 110 BU1aM Y4eOHBIX 3aHSITHII TpeJICTaB-

JeHo B Tabsuiie 2.

Tabimna 2 — O0beM JUCHUIITHMHBL (MOJTYJIST) TIO BHIAAM YICOHBIX 3aHATHIA

Bcero akapemu-

O0BLeM THCHUIIHHDBI
YECKHX YacoB

O01mas Tpy10eMKOCTh JIUCITUTIIMHBI 108

KonrakrHas AYyAUTOPHAN [)360'[‘3 Uﬁy‘l'clIOllll/lXCSl ¢ rnpeunojaasarejiemM (ll() 48
BH/IAM Y4eOHBIX 3aHTHIT), BCEro

B Tom uucie:

3aHATHS JJEKIHOHHOI0 THNA (JICKLUU U UHbIC yueOHbIE 3aHSATHS, TTPEJTY-
CMaTPUBAIOLIKE IPEUMYIIECTBEHHYIO Nepeaauy yueOHol undopmarmu re- 16
JlarOrM4ecKUMHU pabOTHUKAMH )

3aHATHS CEMHHAPCKOI0 THIIA (CEMUHAPHI, NPAKTHYECKUE 3aHSITHSL, TPAK-
THKYMBI, JTaDopaTopHble pabOTHI, KOJJIOKBUYMBI U MHBIE aHAJOTHYHBIE 3a- 32
HSITUS)

CamocrosTeabHas pabora 00y4al0muxcess H KOHTAKTHasE padoTa, BKIIIO-
qaromiasi rpynnoBble KOHCYJIbTAIIMH, HHIWBHAYaAIbHYIO paboTy 06yuaro-
IIUXCSl ¢ IIPENOJAaBaTeIIsIMU (B TOM YHCJIE HHAMBUY AIbHbBIE KOHCYJILTAIIMH); 60
B3aUMOJIEHCTBUE B 2JIEKTPOHHON HHPOPMAIMOHHO-00pa30BaTEILHOMN cpejie
By3a

[Ipomexyrounas arrectanust o0ydarommxcsi — 3a4er ¢ OLEeHKOH

S Coaepxanue qncuMIUIMHBI (MO/YJI51), CTPYKTYPHPOBAHHOE 110 TemaM (pas3jiesiam)
C YKA3AHHEM OTBEACHHOI0O HA HHX KOJIHYICCTBA AKAJACMHICCKHX YaC0B H BHAOB
yueOHOi padoThbI

Tabmuua 3 — CtpykTypa v cofiepKaHue TUCITUIITHHBI (MOJTYJIs)

Bubr yaeOGHOM paboThI, BKJIIOYAs CAMOCTOSI-
TeJIbHYIO paboTy 00y4alOUIMXCsl U TPYA0EM-

HaumenoBanue pa3zICJIoB, TECM U COACPIKAHHE
KOCTb (B 4acax)

Marepuasa
P Konraxtnas pabora

nperiogaBarciis O6y‘-la}OH.II/IMI/ICH
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Jlexnnu Cemunap- | Jlabopa-
CKHC TOpHLIC
(npakTu- | 3aHATHSA
yeckue
3QHATHSA)
Texuuka 6e30macHOCTH, OXpaHa Tpya 2
OCHOBHBIE ITOHSITUSL U 3aKOHBI XUMUH 2 L p 10
Crpoenue BelecTna 2 2 2 8
OCHOBHbBIE 3aKOHOMEPHOCTH IIPOTCKAHUA XUMH- 3 3 ) 10
YECKUX peakiuit
PacTBOpBI U IpyTrHe JIUCIIEPCHBIE CUCTEMBI 2 - 2 10
DIEKTPOXUMHUUYCCKHE ITPOTECCHI 3 3 2 10
DJIEMEHTBI KQU€CTBEHHOTO ¥ KOJIMYECTBEHHOIO 5 5 5 6
aHaimsa
BbICOKOMOJIEKYIISIPHBIE COE/IMHEH NS 2 2 2 6
ik 16 16 16 60
o AMCUMILINHE

6 BueayauropHasi caMOCTOSITE/IbHAsI PA00Ta 00YJAIOIIHXCS 110 JIMCIHILIHHE
(Mory110)

[Ipy rlaHMpOBAHUKM CAMOCTOSATEIBLHOH PAOOTHI CTYJICHTY PEKOMCHIYETCA PYKOBOA-
CTBOBATBHCA CJICYIOLIMM PACIpPEIeIEHHEM YacoB Ha CAMOCTOSITENIbHYI0 paboTy (Tabiuiia 4):

Tabsuna 4 — Pekomeniyemoe pacrpe/ielieHie 4acoB Ha CaMOCTOSATEIbHYIO paboTy

KoMnoHeHTbI caMOCTOSITE/IbHOM padoThl KosnmuecTrBo yacon
H3yuenune TeopeTHUCCKUX pa3/IeoB JUCIHIIINHbBI 16
[ToaAroToBKa K 3aHSITHSIM CEMHHAPCKOIO TUIIA 16
[Tonroroska k naboparopHbsiM padoram, opopmieHne J1adboparopHo- 28

ro JKypHaJia, IoAroTOBKa K 3aluTe JabopaTopHbiX paboT; moJroTos-
Ka 1 o(popMIIeHHE KOHTPOJILbHOMH paboTbl

60

7 OueHOYHbIC CPEACTBA VIS IPOBEJICHH TEKYIEro KOHTPOJIs
H MPOMEKY TOUHOI aTTeCTAIMN 00y A0 IMXCs 110 AHCUHIIIHE (MOLYTI0)

don/i 01IEHOYHBIX CpEACTB ULl IPOBCACHUA TEKYIIEro KOHTPOJIsA yCIIeBaCMOCTH M po-

MEKYTOUHOM arTecTalu rnpejcrasies B [Ipunoxenun 1.
[ToHbIi KOMIUIEKT KOHTPOTHHBIX 3aJ@HUH WM HHBIX MaTEPHAIOB, HEOOXOIUMBIX JUIs

OICHUBAHUS PE3YJILTATOB O0YYCHHsI 1O JIMCLHMILIMHE (MOJIYJIO), PAKTUKE XPAaHUTCSH Ha Ka-
denpe-pazpaborTunke B OyMaKHOM M 3JICKTPOHHOM BHJC.

8 VYuebHo-meroauueckoe W HHQOPMAIHOHHOE olOccrievyeHHe IHCIHINIHHDI
(Mo/yJIs1)

8.1 OcuHoBHasi jiuTeparypa
1 Axmeros, H.C. O6uias u Heopranuyeckast XMMus : y4eOHHUK 1J1s BY30B / H. C. AXMeTOB.
- 5-¢ W3JL., uCHp., 4-¢ w3, uenp. - M.: Beicuras mxona: Axagemust, 2003; 2001; 1998. - 744c.
535K3
2T muuka, H.JL OGmas xumust © yuebuuk Juist Bysos / H. JI I'nmnnka; mox pen.
B.A.ITonkosa, A.B.babkosa. - 18 -¢ u3u., nepepab. u aom., 17-¢ us., nepepab. u jom. - M.:
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[Opaiit, 2011. - 886¢. 3983k3

31 mnka, HJL 3amaun n ynpaxuenns no o6uieit xumun / H.JL Tinnka. —us. crep.- M.:
KuoPyc, 2011. - 240c.

4®posos, B.B. Xumus : yuebnoe nocodue st sysos / B. B. ®ponos. - 3-¢ usj., nepe-
pab. u gon. - M.: Beiciias mkona, 1986. - 543¢. u3-29k3 a6-655K3

SEngumos, B.M. OcnoBel ofmieii Xumuu [DJIeKTpOHHbI pecypc| : y4ebHOE mOCO-
one/B.M.Endumos, 2-¢ uszn. - M.: HUL] UHOPA-M, 2015. - 256 ¢. // ZNANIUM.COM : 3j1ek-
TPOHHO-OHOHOTEUHas cucTemMa. — Pexum  gocrtyna: http://www.znanium.com/catalog.php,
OrpaHHYEHHbBINA. — 3ari. ¢ sKpana.

8.2 Jlonosmmrennnas inTeparypa

I Koposun, H.B. OOwmas xumus : yueGunk juist cryaentos Bysos / H. B. KopouH. - 9-¢
n3/1., nepepad. - M.: Beiciias wikosta, 2007; 2004; 2000; 1998. - 557¢. 31 9K3

2Vrait, SI.A. OO6mas 1 Heopranuyeckas XHMHs : yueOnuk i By3oB / 1. A. Yrail, - 4-¢
u3., crep. - M.: Beicmast mikoua, 2004; 2002; 2000; 1997. - 528¢. 975Kk3

8.3 MeTtoauueckue YKa3aHus JIsl CTYACHTOB 110 0CBOCHHIO JTHCUHHITITHHDBI

i 3akon okBMBaJIeHTOB: Meroauyeckue ykazanus /Coct. B.B. Cazonos. Komco-
MOJIbCK-Ha-Amype: Komcomonbekuii-na-Amype roc. Texs. yH-T, 2002, — 8 ¢.

= Komrutekcnpie coepunenus: Meromuueckue ykasanus /Coct. B.B. Temem. —
Komcomonnck-na-Amype: FOYBIIO «KHAT'TY », 2003. - § c.

i CKOpOCTh XHMHYECKHMX peakiuii. XMMHUECKOE paBHOBECHE.: METOJIMYECKHE YKa-
3anHust K nabopatopHoii pabote no kypey «OOGiuas u Heopranmyeckas xumus» / coct. : H.JI.
Haszapenko. — Komcomonbek-ta-Amype: ®I'BOY BITO «KHAT'TY», 2015. - 10 .

4. Karanus: metommueckne yxasanus k saboparopuoit pabore no kypey «OGuas
xumus» / coct. H.JI. Hazapenko. — Komcomoibek-na-Amype : ®I'BOY BITO «KHAT TV, 2015.
-8c¢.

. PacTBopsl : MeTo/MuecKie yKa3aHHs K BBINOJHEHHIO J1abopaTOpHO paboThl 110
Kypey «Obmast xumus» / coct. H.JI. Hazapenko. — Komcomosbek-ta-Amype: ®I'BOY BITO
«KHAI'TY», 2015, 7 c.

6. KectkocTh BoJbl: MeToanueckne ykazanusi K laboparopHoi pabote mo obmeit
xumun/ Coct. MM, 3onorapes. — Komcomoinbek-na-Amype: FOVBITO «KHATTY », 2004. - 7 c.
Vi BHLK'lpOIIH'II/I“ILCKa}I Jucconmnanusa: MCTOAHMYCCKHUC YKasaHUs K na6opaT0pH0u

pabote no kypcy «OO0mas n Heopranuyeckasi Xumush» / coct. : B.B. Tesenr — KoMcoOMOJIbCK-Ha-
Amype: PI'BOY BIIO «KHAI'TY», 2015. -9 ¢.

8. ['uiponns coneit: Meropnueckue ykazanus /Cocr. H.B. Pemusosa, H.J]. Haza-
perko. Komcomoubek-na-Amype: 'OYBITO «KHAI'TY », 2008. — 17 c.
0. OKMCIMTEIbHO-BOCCTAHOBUTEIILHBIC PEAKLMM: METOAMYECKHE YKa3aHHs K Bbl-

MOJIHEHHIO J1abopaTtopHoii paboTer mo kypey «Obmmas xumus» / coer. MW, Bonorapes, H.JI.
Hazapenko — Komcomounnek-na-Amype : PI'bOY BI1O «KuAI'TY», 2015. - 10 ¢.

10. DIIEKTPOXUMHYECKast KOPPO3us MeTaiioB: Metonndeckue ykaszauus / Coct. MU,
3onorapes. - Komcomorbck-Ha-Amype: Komcomonbekuii-na-AMype rocy1apeTBeHHbIH TeXHH-
Jyeckuii ynusepeuret, 2008. - 12 ¢.

11. Onexrposms: Merojmueckue ykazanus /Coct. M.U. 3on0rapes. — KomMcomonbek-
na-Amype: 'OYBITO «kKHAT'TY», 2003. - 10 c.
| ¥ P — 2JIEMEHTBI: METOJMYECKUE YKA3aHUSI K BBIIOJIHEHUIO J1abopaTopHOl paboThl

mo Kypey «OOmas u Heopranwueckas xumusi» / coct. T.A. Kymukosa. — KomcoMmombek-Ha-
Amype : ®I'BOY BIIO «KuAI'TY», 2016. — 10 c.
13 d — syeMeHThI: MeTOAMYECKHE YKA3aHUS! K BBITOJHEHUIO JJAOOPATOPHBIX padoT 110
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kypey «O6maa u neoprannvcckas xumusa» / coct. T.A. Kynnkosa. — Komcomonbek-na-Amype :
SI'BOVY BITO «KuAT'TY», 2011, — 12 ¢.

14. Opranuyeckue MoJIMMEpbl: METOJMYECKHE YyKa3aHHs K BBITOJHEHHIO Jaboparop-
HBIX paboT 1o kypcy «OO0wmas xumusy / coct. I"M. Pemuzos. — Komcomomnbsck-Ha-Amype :
®I'bOY BITO «KHAI'TY», 2004. — 11 c.

YKazaHHble ~ METOJMYECKME  Marepualbl  TAKXKE  pasMEelICHbl IO aJpecy:
https://knastu.ru/students/THunpIil KaOHHET.

8.4 Cospemennnie mnpodeccnonaabHbie 0a3bl  AAHHBIX W HHGOPMANIMOHHBIE
CIPABOYHbIE CHCTEMbI, HCIIOJIb3YeMbIe IPH 0CYECTBIEHHH 00PAa30BaTEILHOIO
npouecca no JMCuHIInHe

1. Pedeparnsno-6ubnaunorpapuueckue 6aszpl ganabix BUHHWUTHW no ecrectBeHHBIM
HayKaMm (http://www.viniti.ru/products/viniti-database) P "Xumusa", "®usuka", "buosnorusa" u apyrue

2. Mudpopmanmonno-rmouckopas cucrema dejiepanbHOr0 MHHCTUTYTA TPOMBIILIEH-
HOM COOCTBEHHOCTH (http:/inew.fips.ru) » [10JHBIE TEKCTHI POCCUMCKUX MMATEHTOB U 3asIBOK

3. baza nanueix MINCRYST (http:/idatabase.iem.ac.ru/mincryst) » Kpucraiorpadu-
YECKHUE JJaHHble MUHEpPasioB MHcTuTyTa 9KCcniepumenTanbHONn Mmunepaiorun PAH

4. bauk panneix PAJIDH (http://www.chem.msu.sulrus/chinfo/raden/welcome.html) P>
ConepKuT HHPOPMALHIO 110 PAJAHALMOHHBIM U YHEPICTHYECKUM [1apaAMETPaM JIBYXaTOMHbBIX MO-
JICKYJ1

5. baza nanubix "TepMuueckue KOHCTAHTHI BelIeCTB' (http://www.chem.msu.sulcgi-
bin/tkv.pl?show=welcome.html)

6. Alkalinity Calculator (or.water.usgs.gov/alk) P basa JaHHBIX 10 HIETOYHOCTH U
METOJIaM €€ OIIpeJICIICHUS.

i Biocatalysis-Biodegradation Database (eawag-bbd.ethz.ch) » ba3za nannsix co-

JEPKUT UHPOPMAITHIO 110 MUKPOOHOTHYCCKUM OMOKATAIUTHYCCKUM PeakiusimM U criocobam Ou-
oJZerpajganuu KCEHOOHOTHKOB.

8. CAS Source Index (CASSI) Scarch Tool (cassi.cas.org/search.jsp) P pecypc,
npeAHasHaYeHHbli Julsd ydeHblX M OMOIHMOTEYHBIX PaOOTHHKOB, KOTOPLIM HY’KHA JOCTOBEpHAs
oubnnorpaduyeckas HHPOpPMAIHS; MTO3BOJSICT ONPEJACIHTh WM MOJTBEPJAUTh Ha3BaHUsA U ald-
OpeBHaTypbl KypHaJIOB, BKIOYeHHBIX B ykazarenn Chemical Abstracts Service (CAS) ¢ 1907
roja.

9. Chemical Data Access Tool (java.epa.gov) P undopmauusi o 310poBbe U 06e3-
oractoctu npeacrasiennas EPA oy kontposiem Toxic Substances Control Act (TSCA), 94To0bI1
Y3HaTb 0oJIbLIIE O XUMHUKATax, KOTOPbIE [IPOU3BE/ICHbI HIIKX UMIIOPTHPOBAHLI B CIIIA.

10. ChemExper Chemical Directory (www.chemexper.com) P Karajor xumuye-
CKHX BELIECTB M UX MOCTABLIUKOB.

11. ChemDB Web Interface Index (cdb.ics.uci.edu) P ChemDB npemnaraer Oec-
IJIATHBIA OHJIAWH MHCTPYMEHTapuii 1o xuMuu. Texyinast Bepcust cogepkuT Oojiee 4 MIIH onuca-
HUM coelMHeHUH 1 OoJiee 8 MITH U30MEpOB.

12, Chemical Search Engine (www.chemindustry.com) P basa janubix 1o gapma-
KOJOIMYCCKOH W OMOTEXHHUYECKOM MHIYCTPHH, HayuHOMY oOopyaoBanunio u T. a. Mmeercs kara-
JIOI KHHUT, CIIPABOYHUKOB, JXYPHAJIOB U OHOJUICTEHEH.

13, Chemical Structure Lookup Service (cactus.nci.nih.gov) P «Ajpecnas KHHray»
10 XMMHUYECKUM CTPYKTYypam. O0beIUHsIeT HeCKOIbKO 0a3 JaHHbBIX 110 XMMHUU.
14. ChemSpider (www.chemspider.com) » Pecypc oTKpbITOro nocrymna, odecre-

YHBAIOIIMH JOCTYI K MUJUTHOHAM OMMCAHUE XUMHUECKUX CTPYKTYP. [IoMCK mpoBOUTCS 110 He-
ckoJbKkUM 0azam, B ToM unciie PubMed u NCBI Entrez u jip.

15. ChemSynthesis (www.chemsynthesis.com) P ba3a JjaHHBIX XHMHYECKUX BeE-
LIECTB, COAEPIKUT TaKKe WHPOPMALIMIO [0 METOJaM UX CHHTE3a M (PM3HUECKMM CBOMCTBAM, Ta-
KUM Kak IJIOTHOCTbL, TOYKA IJIAaBJICHUS, TOUKa KUIIECHHUA U T./1.
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16. Crystallography Open Database (www.crystallography.net/cod) » baza jnan-
HBIX KPHCTANTHYECKHX CTPYKTYP OPraHHMUYECKHX, HEOPraHUUECKUX, METAIIO-OPraHuueCKHUX CO-
e/IMHEHUI ¥ MHUHEPAJIOB, 338 UCKIIIOYEHHEM OMOIIOJIMMEDPOB.

L7, EarthChem (www.earthchem.org) P Caiit npejaraer A0CTyNn K I'eéOXUMHAYE-
CKOI, METPOIOrHYECKOH, TCOXPOHOIOIHYECKO HH(pOpMAaLH, B ToM uucie depe3 the EarthChem
Library, the EarthChem Portal(6a3sr gannpix PetDB, SedDB, GEOROC, NavDat, USGS, and
GANSEKI), PetDB, NAVDAT, SedDB, and Geochron.

18. eMolecules (www.emolecules.com) P 6a3a JaHHBIX 110 HCCIICIOBAHUAM B 00J1a-
CTH OPraHM4yecKOd XUMHH.
19. Jmol (jmol.sourceforge.net) » bpaysep JAVA s noncka u300paxkenui Xu-

MHYECKHX CTPYKTYp B popmate 3D, B ToM uncie OHoMosieKysl, Kpuetanios u 1. 1. [lpeiaraer-
Csl TAKIKE aHUMHUPOBAHHasl ICMOHCTPALIHS.

20. NIST Chemistry WebBook (webbook.nist.gov) P CaiiT npe/octaBisieT 10CTyI
K jaHHbIM 110 XuMuH ¥ Gusnke. Komnekunn noaneprkusaiores [Iporpammoit NIST.

21. Organic Chemistry Portal (www.organic-chemistry.org) » [lopran juisi xumu-
KOB-OPraHUKOB.

22, Organic Chemistry Resources Worldwide (www.organicworldwide.net) P
[Toprai npeaiaraeT aHHOTHPOBAHHbIH KaTaJIOr CAlTOB [0 OPraHUYeCKOH XHMHH.

23. PubChem Project (www.syntheticpages.org) » Ilouck Gonee 8 mun coeamie-

HUIl 110 pasiMuibIM KpuTepusaM. CaiiT noaiepkuBaeTcs HanuoHaIbHBIM HEHTPOM 110 OHOTeX-
HOJIOTUSIM.

24, Spectral Database for Organic Compounds, SDBS (sdbs.db.aist.go.jp/sdbs/cgi-
bin/cre_index.cgi) » ba3a JaHHBIX 110 CIEKTPaM OPraHUYECKnX coe/mHenuii. [louepiknpaet-
st HarmoHaibHBIM HHCTHTYTOM TEPEIOBOH IIPOMBILLIEHHON Haykn U TexHosnorun (National
Institute of Advanced Industrial Science and Technologies), Slnonus.

29 spectroscopyNOW.com (www.spectroscopynow.com) B BecriaTHeiii oHIaiH
pecype 1o CHeKTPOCKOIUH M CHEKTPOMETPUH (DJICKTPOHHbIC JKYPHAIbI 110 ATOMHOH OMHMCCHH,
na3epHoil ¥ MIasMeHHoN CreKTpockonuu, MK ¢crekTpocKonuu, paMaHoBCKOH CIIEKTPOCKOIIUK 1

np.).

26. SPINUS-WEB (www2.chemie.uni-erlangen.de/services/spinus/) » Crektpsl u
SAMP XUMWUYECKHX CJIBHIOB, KOHCTAHTHI B3aUMOJICHCTBHS, H IOJIHBIC CIICKTPBI MOJICKYJISIPHBIX
CTPYKTYP.

21 SyntheticPages (www.syntheticpages.org) P Dro OecriatHas HHTCPAKTHBHAA
0asza JJTaHHBIX 110 XMMHUECKOMY CHHTE3Y.

28. TOXNET (toxnet.nlm.nih.gov/index.htm) P basa jaHHpIX 110 TOKCHKOJIOIUH,

OIIACHBIM XUMUUYECKHUM COCIAMHCHHUSIM, COCTOSIHUIO Opr)K?i}OlIICﬁ Cpeabl U 3I0POBbLA.

8.5 Ilepeuenn pecypcoB HH(OPMAIMOHHO-TEJIEKOMMY HHKAIIHOHH O ceTH
«aTepneT», HeoOXOAMMBIX /ISl 0CBOCHHSI THCUHILIMHBI (MO Is1)

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

2. Xumuueckwuii noprai http://www.xumuk.ru

3. Hayunas snexrponnas oubanorexa eLIBRARY.RU [DnekTpoHHbIi pecype]. - Pexum
nocryna: http://elibrary.ru, cBOGO/IHbIH.

4. EcTecTBeHHOHAYYHbIH 00pa30BaTe b bl nopTai [DekTponnbii pecype]. - Pexum jo-
cryna: http://en.edu.ru, cBOOO/IHBIH.



8.6 JInuensnoHHOE IPOrpaMMHoe oDecriedenne, HCMOJIb3YeMoe P
OCYIICCTBJICHHH 06pa30|3aTe.nbu()r0 npouecca nmo AHCUMNnJIn-He

Tabymna 5 — IlepeyeHb HCITOTBE3YEMOTO MPOrPAMMHOIO 0OeCIeueH s

Haumenosanue 110 PEeKBU3UTHI / yCIIOBUS UCTTIONIL30BAHUS
Microsoft Imagine Premium JIunensnonnelit foroop A9223 Ne008/65 ot 11.01.2019
OpenOffice CBoOoiHas JIMLEH3MsL, YCIOBUS HCITOJIB30BAHMS 110 CCHUIKE:

https://www.openoffice.org/license.html

9 Opranu3anoHHO-NIEIArOrHYecKHe YCI0BHS

Opratunsaius 06pa3oBaTeIbHOTO MPoIecca PeriaMeHTUpyeTcs yueOHbIM [UIAHOM H pac-
NHMCAHHEeM y4eOHBIX 3aHsTHi. SI3bik 0Oyuenus (npenopaBanus) — pycckuif. JIis Bcex BHJOB
ay/AMTOPHBIX 3aHATHH aKaJIeMHYCCKHI 9aC yCTaHABIMBACTCS MPOAOJIKUTEIIBHOCTBIO 45 MUHYT.

Ilpn dpopmuposanun csoeit nnpuBnyaibHoli 00pa3oBaTe/bHON TPacKTOPHH 00YYaro-
IHMIACSH MMEET IPABO Ha [E€Pe3aueT COOTBETCTRYIONINX JUCIUMILUIAH U HPOECCHOHATBHBIX MOJLY-
JIel, OCBOCHHBIX B IIPOIIECCE MPEIIECTBYIOMEro 00yUeH s, KOTOPBIH 0¢BOOOK1aeT 06yUarone-
rocst OT HEOOXOIMMOCTH UX TOBTOPHOI'O OCBOEHHUSI.

9.1 ObpazoBare/bHbIE TEXHOJIOIHH

Yuebublii npouecce mpu npenojaBaHun Kypea OCHOBBIBACTCS HA MCIIOJIb30BAHHH TPA/IH-
[IMOHHBIX, MHHOBAIIMOHHBIX M WH(OPMALMOHHBIX 00pa3oBaTe/IbHBIX TeXHOIOTHH. Tpaauiunon-
Hble 00pasoBaTesbHbIE TEXHONOIUN TIPEICTABICHBI JIEKIHAMH H CEMHHAPCKUMH (ITPAKTHYECKHU-
mu) sansTHsMd. Mnnosammonmsie 06pa3soBaTe/ibHbIC TEXHOJIOIHH HCIOMB3YIOTCS B BHIE IHPO-
KOTO MPUMEHCHHUS AKTUBHBIX ¥ HHTEPAKTUBHBIX (OpM npoBejeHus 3anstiil. Mnpopmannonnnie
oOpasoBaTe/IbHbIC TEXHOJIOTHH PEATH3YIOTCs IyT€M aKTHBH3AllMM CaMOCTOATEIBHON paGoThI
CTYJICHTOB B MH(OPMaIIMOHHOI 00pa3oBaTebHOI cpejie.

9.2 3ansaTus JeKIMOHHOI0 THIIA

JICKIMOHHBIA Kype MpenonaraeT CHCTEMATH3MPOBAHHOE U3JI0IKEHUE OCHOBHBIX BOIIPO-
COB y4eOHOIO IIJ1aHa.

Ha neppoif niexumu nexrop o6si3an npeynpeanTb CTyAEHTOB, IPUMEHATEIBHO K KAKOMY
Gasosomy yuebnuky (yuebnukam, yueOubiM nocobusam) GyueT npounTan Kype.

Jlexmonnpit Kype nomken napath HanGosblMi 00beM uH(OpManuu U obecrneunBarh
Oostee rirybokoe nonumManue yueOHbIX BONPOCOB MpH 3HAYHTCILHO MCHBIICH 3aTpaTe BPEMEHH,
4EM 9TO TpeOyeTCst OOIBIIMHCTBY CTYJICHTOB Ha CAMOCTOSITE/IbHOE H3yUYECHUE MATEpHaIa.

9.3 3ausiTUsI CEMUHAPCKOI0 THIA

CeMHHAPCKHE 3aHATHS IPETICTABISIOT COOOM JETANTN3AIMIO JIEKITMOHHOTO TEOPETHUECKO-
I'0 MaTcpualia, MpoOBOAATCS B LEJIAX 3aKPCINICHHS Kypca H OXBATBIBAIOT BCE OCHOBHBIC pa3acibl.

OcHOBHOW (opMOil TPOBENCHUSI CEMHHAPOB SABJISIETCS OOCYKAeHue Hanboee npodieM-
HBIX W CJI0KHBIX BOIIPOCOB 1O OTACABHBIM TEMaM, a TaKiKe pa3dop NPUMEPOB M CUTYallMid B
ayJIMTOPHBIX yCIOBHsIX. B ofs3annocTn npenojiaparesisi BXOASIT: OKA3aHHE METOAUYECKON I10-
MO U KOHCYJIbTHPOBAHHE CTYJEHTOB 10 COOTBETCTBYIOLIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKHX 3AHATUSIX OLICHUBAETCS [0 CIIEAYIOIMM KPHTEPHSIM:

* OTBETBI HA BOIIPOCHI, IIpelJlaraeMble 1periojiaBaTesem;

* Y4acCTHE B JIMCKYCCHSIX

* BBIITOJTHEHUE MTPOCKTHBIX U HHBIX 3aJIaHHIi;

" ACCHCTHPOBAHME TPEIIOAABATENIO B IIPOBEJICHUM 3aHSITHH.

OtBeT 10JDKeH ObITh apryMEHTHPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOAKHBIM, COIEPKATH
CCBUIKM Ha HCTOYHHKH.
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Jloknaabl u OIITOHUPOBAHHE NOKJIAA0B IPOBEPAIOT CTCICHb BJIAACHHS TCOPCTHICCKUM
MaTepHaJIOM, a TAKIKE KOPPEKTHOCTD U CTPOroCTh pacCy’KACHUM.

OnenuBanue 3aJIaHMi, BBITOJIHEHHBIX Ha CCMHUHApPCKOM 3aHSTHU, BXOJIUT B HAKOIIJICH-
HYIO OLICHKY.

9.4 CamocronTebHas padoTa 00y4aI0IMMXCS 110 AHCIHILTHHE (MoyJi0)

CamocrosTenbaas pabota CTyIEHTOB — 3TO IPOLECC aKTUBHOTO, LEJIEHANIPaBIEHHOr0
MPUOOPETEHNs CTY/ICHTOM HOBBIX 3HAHUH, yMEHHH Ge3 HermoCpeACTBEHHOIO y4dacTHsl Tpero/ia-
BATCJIsl, XAPAKTEPU3YIOMMHCS MPEAMETHON HANPaBICHHOCTBIO, YP(EKTHBHBIM KOHTPOIEM W
OLCHKOH pe3ysIbTaToB JEsITeTbHOCTH 00YYaloerocs.

[{enn camocTosiTenbHOi paGoTHI:

© CUCTCMATH3ALMS M 3aKPEIIICHHE [OJYYEHHBIX TEOPETHUECKUX 3HAHUH U PAKTHYECKUX
YMEHUH CTYJACHTOB;,

* YriayOJieHHe ¥ pacIIMpeHUe TEOPETUUECKUX 3HAHMIA:

* (popmupoOBaHHe yMeHHii HCIOIB30BaTh HOPMATHBHYIO H CIIPABOYHYIO JIOKYMEHTAIHIO,
CHEHATLHYIO JIHTEPaTypy;

" Pa3sBUTHE 1O3HABATEJILHBIX CIIOCOOHOCTEH, AKTUBHOCTH CTYJIEHTOB, OTBETCTBEHHOCTH H
OpPraHU30BaHHOCTH:

* (popmMupoOBaHHE CAMOCTOSTETBHOCTH MBIIUICHHSA, TBOPUCCKON HHHIMATHBDI, CIIOCOOHO-
CTeH K CaMOPa3sBHTHIO, CAMOCOBEPIICHCTBOBAHUIO U CAMOPEATH3ALIIN;

" Pa3BUTHUE UCCIICA0BATE/IbCKUX YMEHUN U aKaJIEMHUECKHX HABBIKOB.

CamocrostensHas paboTa MOXKeET OCYINECTBISThCS MHIMBH/IyaJIbHO MJIM TPYIIIAMU CTY-
JICHTOB B 3aBUCUMOCTH OT I1€JIH, 0OBeMa, YPORHSI CIIOXKHOCTH, KOHKPETHOH TeMaTHKH.

Texuomorus oprann3ammii caMmocTosTeNbHON paboThl CTYACHTOR BKJIIOUAET UCTIONH30BA-
HHue MHPOPMALMOHHBIX 1 MATEPHAILHO-TEXHUUECKUX PECYPCOB YHHBEPCHTETA.

Konrponb pesynbraroB BHeayAnTOPHOH caMOCTOSTENbHON paGOTBI CTYACHTOB MOYXKET
[POXOMUTEL B MUCbMEHHOM, YCTHOH MJIM cMelanHol opme.

CTYZIeHTBI JIOJDKHBI TIOAXOMHTB K CaMOCTOATENBHON paboTe Kak K HauBaXKHEHIeMy
CPCACTBY 3aKpPEIUICHUS U PA3BUTHS TCOPETUUCCKUX 3HAHUI, BBHIPAaOOTKE €JMHCTBA B3IVISLIOB HA
OTJCIBHBIC BOIPOCHI KYpCa, NIPHOOPETEHHs ONPE/IC/IEHHBIX HABBIKOB M HCIIOIb30BaHUs TIpodec-
CHOHAJILHOH JIUTEPATYPhI.

9.5 MCTOI!I/I‘!CCKHC YKa3aHust QJisl 06)"13!0[11“)(0)] 10 OCBOCHHIO JTHCUHIIVIMHDBI

Ilpn msyuennn jmcuummmael 00ydaloOIUMes LENeco00pasHo BBITOTHATD creayroume
PEKOMEH 1AM K:

I. Usyuenue yueOHON THCIUIIIMHBI JIOJKHO BECTHCH CHCTEMATHUYECKH.

2. Tocne usyuenuns kakoro-iu6o pasjeiia o ydeOHUKY HIIH KOHCTICKTHBIM Marepuaiam
PEKOMCHIYETCsI MO TTaMATH BOCIPOU3BECTH OCHOBHbIC TEPMUHbI, OIPEACIICHUS, TIOHSITHS pa3/ie-
na.

3. Ocoboe BHUMAHHE CIEAYET yACAUTD BBITOIHCHHIO OTUYETOB 110 HPAKTHYECKUM 3aHATH-
AM M MHIAMBHIYJILHBIM KOMIUICKCHBIM 3aJIAHHSM Ha CaMOCTOATENIbHYIO paboTy.

4. Best temaTuka BOTIPOCOB, M3y4aeMbIX CAMOCTOSTENLHO, 3a/aeTCs Ha JIEKIHIX 1pero-
JaBaTeJjieM., Nm KE 1arOTC UCTOUYHUKH (B IMEepBYy1O ()LIGPCJIL BHOBL HU3JIaHHBLIC B HCpHOﬂquCKOﬁ
Hay4HOH JiuTeparype) juist O0Jiee JIETalbHOrO MOHUMAHKS BOIIPOCOB, 03BYUEHHBIX HA JIEKITHH.

[Ipu camocrosTenbHOl PopaboTKe Kypea 00y4aoMIHecs T0IKHbI:

" IPOCMATPUBATH OCHOBHBIE OIpe/ieeH s U (PAKTHI;

* IOBTOPUTEL 3aKOHCIEKTHPOBAHHDBIA Ha JICKIIMOHHOM 3aHSITHH MaTepHall M JIONOJHUTH
Cro ¢ y4eTOM PEKOMEHI0BAHHOH 10 JaHHOI TeMe JInTeparyphi;

* U3YUUTH PEKOMEH/IOBAHHYIO JIMTEPATYPY, COCTABIATL TE€3UCHI, aHHOTAIIMH U KOHCIIEKTEI
HanbdoIee BaXKHBIX MOMEHTOB;

* CaMOCTOATCIIbHO BBIIOJIHATD 3aaHUsl, aHAJIOTHYHbIE [Ip€JuIara€MbIM Ha 3aHITHUAX

" MCIIOJIB30BATh JUISE CAMOTIPOBEPKH MaTepuasibl (POHJ1a OLIEHOUHBIX CPEJICTB.

10



1. MeToanueckue ykasanust npu padore Hal KOHCIEKTOM JICKIHH

B xozte neKUMOHHBIX 3aHATHIT HEOOXOAMMO BECTH KOHCTIEKTHpOBatHE yueGHOro mMatepuana. O6-
pailaTh BHUMAHHE HA KaTeropuu, GopmMyJIMPOBKH, PACKPBIBAIOLIHE COJEPIKAHNE TEX MM WHBIX SBJICHHU
H TIPOLECCOB, HAYHYHbIC BLIBO/IbI M NPAKTHYECKHE PEKOMEHALIMH, MOJIOKHTENLHBIH OMBIT B OPATOPCKOM
nekycerse. JKenatesibHo 0cTaBuTh B paGOUMX KOHCHEKTAX 1018, HA KOTOPBIX [MaTh MOMETKH M3 PeKo-
MCH/I0BAHHOH JIUTEPATYPhI, J0MONHSIOLHE MaTEPHAl IPOCITYIIAHHON JIEKLMH, @ TAKKe MOAYePKUBAIO-
LMe 0co0YH BaKHOCTb TeX WIIM MHBIX TEOPETHUECKHX MONOKEHUH. 3a1aBaTh MPEernoiaBaTeno yTOUHSIO-
LIHE BOMPOCHI C LUECIIBIO YACHCHHS TCOPETHYECKHX MOJIOKEHHH, Pa3peiieHst CIIOPHbIX CUTYalMIA. .. .1 T 1.

2. MeToanyeckue yKa3aHus 10 caMoCTosITeIbHOI padore Haj H3y4YyaeMbIM MaTepHa-
JIOM H NIPH MOATOTOBKE K NPAKTUYECKHM 3aHATHSM

Hauunarh nano ¢ uzyuenns pexomennosannoii nureparypei. Heobxommmo MOMHHTD, YTO Ha JIeK-
UMK OOBIYHO PACCMATPHUBAETCS HE BECh MAaTePHall, a TOJIbKO €ro 4acTh. OCTalbHas €ro YacTh BOCHOJHSI-
eTCs B MPOLECCE caMOCTOATeNLHON paboThl. B cBsizn ¢ sTm paGoTa ¢ pekomMeH10BaHHOM JIUTEpaTypoH
obs3aresbha. Ocoboe BHUMaHWE MPH 3TOM HEOOXOAUMO OGpaTHTHL Ha CoAepIKaHHe OCHOBHbBIX MOJIOXKE-
HUI U BBIBOJOB, O0BACHEHHE ABICHHUI 1 (PAKTOB, yICHEHHE NPAKTHUECKOTO IPHIOKEHUS paccMaTpuBae-
MBIX TEOPETHUCCKHX BOMPOCOB. B npouecce 310# padoThl HEOOXOAMMO CTPEMHTBCS MOHATD M 3aAMIOMHKTD
OCHOBHBIC TOJIOKEHHS paCCMATPHBAEMOrO MaTepHaIa, IPUMEPBI, NOACHAIOLINE €ro, a TaKkxke pa3odpaTh-
Csl B MITIOCTPATUBHOM MaTepHalie... U T.J1.

10 Oncanue MaTepuaILHO-TEXHHUECKOT0 06eCIIeTCHHsI, HE0OXOAMMOTO /IS
ocymecrBJIeHH s 06p330BaTCﬂbHOFO npouecca mo JUuCUuuInJaIumHe (MOﬂyJ’llO)

10.1 Yuebno-n1adoparoproe 06opynosanme

labmuua 6 — Ilepeuens obopynoBanus nabopaTopuu

HaunmenoBanue ayuropun

AR (Jraboparopumn)

Mcnonbsyemoe obopynoBanue

431/1 JlaGoparopust 00mel XuMun | XUMHYECKast 10CY 1, XUMHUECKHE PEeaKTHBBI, H3-
MEpUTeJIbHBIE U HarpeBaTesbHbIe TPUOOPEI, KOM-
TJICKT JIEMOHCTPALMOHHBIX I1JIAKATOB.

10.2 Texnuueckne u I1EKTPOHHBIE CPEACTBA 00y TCHHSI

JIeKunonnbie 3aHsaTH.

AYHTOPUH JUIs ICKIIMOHHBIX 3aHATHI YKOMILIEKTOBAHBI MEOCIIBIO U TEXHHIECKUMH cpe-
CTBAMH OOYYCHHSI, CIIY/KALIMMMU JUIsl MPEICTABICH s yueOHOH HHpOPMAI GONIBIION ayIuTo-
pun (HabOpbl JAEMOHCTPALMOHHOTO 000PYAOBAHUS (IIPOEKTOP, KPaH, KOMITBIOTEP/HOYTOYK),
YUeOHO-HATISIHEIE TOCOOHS, TeMATHYECKHE HILTIOCTPALNH ).

J1st peasin3aunn AMCLHMILIMEBI HOATOTOBJICHbI CIIE/LYIOIINE HPE3CHTAIIMH!
OCHOBHBIE TIOHSITHS ¥ 3aKOHBI XMMUH
Crpoenue BeuecTBa
OcHoBHBIC 3aAaKOHOMCPHOCTH XUMHWYECKHUX PcaKllHﬁ
PactBopbl 1 Apyrue jucrniepeHbie cucTeMbl
9JI€KTpOXl/IMI/l‘I€CKI/I€ [IPOLECChI
DJIEMEHTBI KQUeCTBEHHOI'O M KOJMUYECTBEHHOIO aHAIH3a
BpicoKOMOIEKY ISIpHBIE COCIMHEHMUS
IIpakTnyeckune 3ansirus.
AYIHTOPUH JUIS NIPAKTHYECKMX 3aHATHI YKOMIUICKTOBAHbI CIICHHAIN3UPOBAHHON Mebe-
JIbIO U TCXHUYCCKMMHU CPE/ICTBAMH 00YHEHHUS (IIPOEKTOP, IKPAH, KOMIIBIOTEP/HOYTOYK).

Jlaboparopubie 3aHsiTH.

Jlns 1abopaToOpHBIX 3aHATHH ucnosbsyeres ayadropust Ne 431, ocHateHHas obopyoBa-
HUEM, YKa3aHHBIM B Ta01. 6:

S O b
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CamocrositesHas paGora,

[ToMmerienus g caMoOCTOSATETBHOM pa60TbI OCHAIICHBI KOMIBIOTEPHON TEXHHKOM ¢ BO3-
MOXHOCTBIO ITOJIKIIFOUYEHHS K CE€TH <<l/lm‘epHe'1‘>> Hn J1OCTYIIOM K BJ'ICKTpOHHOlﬁ HH(I)OpMaHHOHHO-
oOpaszoaresnbHoi cpene KHAT'Y:

- yutanbHbid 3a1 HTB KHAT'Y;

11 Unble cBexeHus

MCTOZII/I‘*ICCKHC PEKOMEHIAHH 110 Oﬁy‘lCHHlO JIMIX € OTrPAHHYCHHBIMH BO3MOKHO-
CTSIMH 3/I0PDOBbSI H HHBAJIH/I0B

Ocpoenne AMCHUIUIMHBL O0YHAIOIMMHUCS ¢ OIPAHHYEHHBIMM BO3MOYKHOCTSIMH 370POBbSI
MOKET OBITH OpPraHM30BaHO KaK COBMECTHO C JPYTMMH OOYYAIONIMMHKCS, TaK U B OTAENBHBIX
rpynmnax. [Ipeanonaraiores crienuaibHble YCIOBHUS ISl TOJIyYCHUsT 00pa3oBaHus 00YYarOIUMH-
Csl ¢ OTPAHMUYCHHBIMH BO3MOYKHOCTSAMH 3/10POBbBSI.

IIpoeccopeko-nearornyeckuii coctaB 3HAKOMHTCS € MICHXOJIOT0-(HU3HOIOTHUECKUMH
0COOECHHOCTAMH O0YYaIOMIMXCS WHBAIUIOB M JIMIL C OFPAHHYCHHBIMH BO3MOXKHOCTIMH 3710pPO-
Bbsl, MH/IMBHJIYQJIbHBIMHU [IPOrpaMMaMu peabunraliun MHBAJIWI0B (1ipyn Hasmuuu). [Ipu Heo6-
XOJUMOCTH OCYHICCTBIISICTCS JOTIOJHHUTEILHAs HOJACPIKKaA MperogaBaHuA TBIOTOPaMH, IICHXO-
JIOTaMH, COLHaIbHBIMA pabOTHUKAMHU, TPOUICAIIIUMH MOJATOTOBKY ACCUCTCHTAMH.

B coorBeTCTBUM ¢ METOIMYECKUMHU peKoMeHaausMu Munoopuayku PO (yTB. 8 anpeis
2014 r. N AK-44/05BH) B Kypce MpeIoaraetesi HCroyib30BaTh CONMHATLHO-AKTHBHEBIE H pe-
(rexcuBHbIE METOIBI O0YUCHHSI, TEXHOJIOTHHU COLMOKYIILTYPHOH peabuiIuTaliu ¢ 1Hesblo oKa3a-
HHA [TIOMOIIM B YCTAHOBJICHHH MOJIHOICHHBIX MEKJIUYHOCTHBIX OTHOLUCHHUH C JIPYTUMH CTY/ICH-
TaMH, CO3JIaHuK KOM(DOPTHOTO MCHXOJIOMHYECKOro KIMMaTa B CTyjeH4eckoii rpymne. [ToaGop u
paszpaboTka yueOHBIX MATCPHAIOB MPOU3BOMATCS C YYETOM [PEAOCTABICHHs MaTepHala B pas3-
JMYHBIX POpMax: ayJAMaibHOM, BH3YQJIBHOM, ¢ MCMOAB30BAHMEM CIICHHMAIBHBIX TEXHHYECKHX
CPeACTB H HHPOPMALHOHHBIX CHCTCM.

Ocpoenue ucnummuel gunamu ¢ OB3 ocyliecTBisercs: ¢ UCHOIB30BAHUEM CPEJICTB
00yueHHs OOLIEro M CrEelHaTIbHOr0 Ha3HAYCHHS! (IEPCOHAIBLHOIO H KOJUICKTHBHOTO HCIIONIB30-
BaHus). MarteprajibHO-TeXHHYecKoe obecnedeHne npejlycMaTpiBaeT pUucriocoOIeHne ayIuTo-
puil K Hykaam aui ¢ OB3.

dopma npoBejieHs aTTECTAMK JUISl CTYJACHTOB-MHBAIN/IOB YCTAHABIMBACTCS C YYETOM
HHIMBHYaIBHBIX NCHXo(u3ndeckux ocodbennocreii. st cryaentos ¢ OB3 npenycmarpubaet-
cst foctynHas hopma rmpeI0CTaBICHUS 3aJlaHUH OIICHOYHBIX CPEJICTB, @ UMCHHO:

* B [ICYATHOW WJIM DJIEKTPOHHOH (opme (Juist JIMIL ¢ HApYIIEHHSMH OIIOPHO-
JIBATATEJIBHOTO armapara);

* B II€UaTHOH (popme MM HIEKTPOHHOH (opMe ¢ YBeTHUYCHHBIM IPHPTOM U KOHTPACTHO-
CTBIO (JUIs JIMIL C HAPYLUCHUAMH CIIyXa, PEeUu, 3pCHUsI);

* METOZOM YTCHHUsI ACCHCTEHTOM 3a/laHusl BCIIYX (JUIsl JIMIL C HAPYLICHUSIMHU 3pEHUs).

Crynenram ¢ MHBAIMIHOCTBIO YBEIMUMBACTCS BPEMsl Ha MOJArOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCKL. JlIsi TAKUX CTYJAEHTOB MPE/lyCMATPUBACTCs JI0CTYIHAs (hopMma IpeIocTaB-
JICHUS! OTBETOB Ha 3aJaHusl, a KMCHHO:

" IUICbMCHHO Ha Oymare ui HabOpoM OTBETOB Ha KOMIIBIOTEPE (JUIsl JIMIL C HAPYIIEHUS-
MH CJIyXa, peyn);

* BLIOOPOM OTBETA U3 BO3MOXKHBIX BAPHAHTOB C HCIOJIB30BAHHEM YCIYT acCHCTEHTA (MIst
JIMIL C HAPYIIEHUSIMH OTIOPHO-/IBUTATEIBHOIO alliapara);

* YCTHO (JUISL JIMLL C HAPYIIEHUSMH 3pEHMsl, OIIOPHO-/IBUIaTeIbHOIO allrapara).

[Tpn neobxoaumocTH J11st 00y4daloNUXCsi ¢ HHBAIHIHOCTBIO MPOIie/lypa OLeHUBaHUS pe-
3yJbTATOB 00YUEHHSI MOXKET IIPOBOAUTHCS B HECKOJIBKO ITAIOB.



®OHJI OHEHOYHBIX CPEJACTB
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1 Tepeuens nianupyempix pe3yabTaToB 00y4eHHst M0 AHCHUILIHHE (Moy.110),
COOTHECCHHBIX € MUIAHUPYEeMbIMH pesyjabraramu 00pa3oBaTebHOI NporpamMmmaol

Tabmuma 1 —

Komnerennuu u mianupyemsie pesynrarsr O0YUEHHs 110 IUCIUILINHE

Kon u naumenosanue

[Inannpyemeie pesysbrars O0yueHHs 1Mo JucuuIUMHe

KOMIETECHUHUH

[lepeyensb 3Hanmii

llepeuens ymenuii

[lepeuens naBpikos

OO0uiekyib:

ypHbIe

Obmmenpodece

HOHAaJIbHEIE

OI1K-3

Cnoconocrn
HCIIOJIB30BATh  OCHOBHbIE
€CTECTBEHHOHAYYHbIE
3aKOHBI JUISl [TOHHUMAaHMUSI
OKpPYXXalolllero  Mupa u
ABJICHHH [IPUPOJIbI

3uarb  (yHpameH-
TAJIbHbLIC TIOHSTUSI,
3aKOHBI M TEOPHUH
COBPEMEHHOMH 1
KITaCCUYECKONH XH-
MHH, OCHOBHBbIC
XUMHYECKHE sBJie-
HUSI.

YMETh NMPUMEHSITE
busnueckue 3ako-
HblI U MareMaTuye-
CKHE METO/IbI JIJIsl
peleHust 3axay
TECOPETHUECKOIO H
IPUKJIATHOTO Xa-
paktepa

Bianers naprikamu
IIOCTAHOBKHU M IIPOBE-
JICHUS] XUMHYECKOT0
SKCIIEpUMEnTa, 0Opa-
O0TKM 1 aHaNH3a pe-
3yJIbTATOB JUIS pele-
HUSI IPAKTHYECKUX
3aj1ay

[Ipodeccronansurie

]

Tabmuua 2 — [Tacriopr donaa oneHouHbIX CpeJICTB

Konrpoaupyempie ®opmupyemas HanmenoBanue
pasaensi (Temsl) KOMITCTEHIH I OLCHOYHOI0 [lokazare/n oneHKH
JAHCHHILTHHBI cpeacTsa
L. OCHOBHBIE TIOHSITHS OIlK-3 1. JlaGoparopnas | 1. BoinosHenue
H 3aKOHBI XHMHH pabora Nel-7 1abopaTopHbIX  paboT,
2. Crpoenue BeuiecTna 2. [IpaxTrnueckas HATHYHEe 3amuceil B
3, OcHOBHBIE  3aKOHO- pabora Nol-8

MEPHOCTH XUMHYCCKUX pe-
AKIHi

4. Pactoper u jpyrue
JIUCIIEPCHBIEC CHCTEMBI

3. DIEKTPOXUMHYECKHE
MPOLECCHI
6. DIIeMeHTbI Kaue-

CTBEHHOIO M KOJIHYECTBEH-
HOT'O aHa/IM3a
Bricokomosexynsipasie co-
CIIMHEHHUSI

Konrposibhas pabora

71abOPaTOPHOM KypHa-
Jie, YCTHBIH OIIpPOC TI0
TemMe

2, Brimosnnenue
NIPAKTHYECKUX 3aja-
HHH, HAJIMYAC KOH-

CIIEKTa 10 TeMe
3. KonTtpoiibHas
pabora npoBoaUTCS B
4ackl BHEAyJHTOPHOM
pabotel. OOyuaronme-
csl

[IoJIy4yaror 3a/1IaHu st
/Ul TIPOBEPKH yCBOE-




HUSI TIPOHJIEHHOTO Ma-
Teprana. OneHuBaercs
[IPaBUJIBHOCTh pemie-
HHL.

2 Meroanueckne MATEPHAJIBI, OTIPE/IeIISIIONHE IPOLEAYPHI OICHHBAHMS 3HAHUIA,
YMEHHIi, HABBIKOB U (WJIH) ONBITA AESITENLHOCTH, XAPAKTEPH3YIOIHE TIPOIIECe
dopmupoBanus Komnerenuuii

Metoaunueckue marepuael, onpeensione IIPOLC/LYPbl OLCHUBAHMS 3HAHHHN, yMEHMUI,
HABBIKOB M (MJIH) ONBITA JCSTEILHOCTH, TIPEACTABICHBI B BHIC TCXHOJOTHYECKON KapThl AUCIIH-

IUIMHEI (Tabauna 3).

Tabnuna 3 — Texunonorunueckas Kapra

HanmenoBanue Cpoxkn Mkamna ouenn- Kpurepun
OLECHOYHOI'0 CPEACTBA BBINOJIHCHUS | BaHuy OlleHNBAHHS
I cemectp
lIpomesncymounas ammecmayus ¢ opme 3auem c ouenxoii
| JlaGopartopnas pabora eXeHeeLHO 10 Gamnos * 7 | Bemonnenue - 2
padboT Oamnos/pabora,
oopmitenune

1abopaTOpHOTrO
KypHajma - 2

Oasos/padora,

VCTHAs  3aluTa
(1o Bompocam) 6
0aJIIoB.
OuenuBaercs
BJIAJICHUE MarTe-
pHaioM, ero cu-
CTEMHOE OCBOE-
Hue, Crnocoo-
HOCTL  IIpHMe-
HSITb  HYXKHBIE
3HAHWSA, HaBbIKK
M YMCHHS IpH
aHaJM3e npo-
OJIEMHBIX  CHTY-

aLui.
2. | llpaktuueckas paGora eIKEHeJIeILHO 10_Gannos * 8 | Onennsacres
pabot BJIaJIEHHE MaTe-

pHasioM, ero cu-
CTEMHOE OCBOE-
HHUE, Cr1oco0-
HOCTB 1IpUMe-
HATH HYHBIE
3HAHMS, HABBIKH
1 YMEHHS TIpU
pelIeHuu rpax-
THYECKHX 3aja-
HUAM. basbl
YMEHBIIAIOTCS
[IPOITOPIHO-
HAJIbHO IPOIICH-




Haumenosanue
OUEHOYHOI0 cpeacrna

HHTKa/1a OueHu-
BaHHSI

Cpoku

Kpurepun
OUCHUBAHHUA

BBINTOJIHCH U

Ty NPaBUIIBHO-
CTH pEeUICHHS.
[IpaBuiibHOE
pCICHUC 3a/1a4
(20 6an-
JIOB/3a/1a4a).
banner ymenn-
[IAIOTCS T1PO-
MOPUUOHATTBHO
IPOLIEHTY Ipa-
BHJIBHOCTH pe-
ICHUSI.
UTOI'O: - 250 Gasmios -

Kpurepun onenku pesyanraron 00y"eHHsI 110 AUCIIILTIHE:

0 — 59 % Oor MakcHMaNBHO BO3MOXKHOI CYMMBI  OQUIOB — «HEYAOBIETBOPHTEILHOY
(HEZOCTATOUHBIN YPOBEHD JUISI IPOMEXKYTOUHOI ATTECTAIH O JINCHHIUIMHE);

00 — 74 % OT MakCHMalbHO BO3MOMKHOI CYMMBEI  OalsloB —  «yIOBJIETBOPHTEIBLHOY
(II0pPOTOBBIH (MUHHMAIILHBII) YPOBEHbD);

75 =89 Y% 0T MAKCUMATTLHO BO3MOKHOI CYMMBI OQLIOB ~ «XOPOLIOY» (CPEIHHIT YPOBEHD);
90 — 100 % 0T MaKCUMAIBLHO BOZMOKHO CYMMBI DaIIIOB — «OTIMYHO» (BBLICOKHI (MaKCH-
MaJIbHbIH) YPOBEHD)

3. | Konrposbhas pabora 16 nenens 100 Gamtos

3 TunoBble KOHTPOJIBHDIE 3aAANMSI H/IH HHBIC MaTepuaJIbl, HeOOXOUMBbBIE /I
OUCHKM 3HAHMIl, yMEHHIi, HABBIKOB 1 {ilJIN) OIbITA ACSITEJIbHOCTH, XapaKTepH-
3yromme npouece popmupoBanust KoMnerenmmii B Xo1e 0CBOCHHS obpa3oBa-
TEJAbHON NPOrpamMmel

3.1 3ananust 1St TEKYEro KONTPOUISI VereBaeymoeT

KOHTPOJILHASI PAGOTA
Bapuant Nel

I. Onpenennre KommuecTBO BeleCTBa KBUEAICHTA 1 MOJISIDHYIO MACCy SKBUBAJIECHTOB (hoc-
(bopa, kucnoposa 1 6poma B coeMHEHISIX PH;. H,0O, HBr.

2. Hannimmre a5ekTpoHHbIE (GOPMYIIBI ATOMOB HIEMEHTOR ¢ MOPSIZAKOBEIMH HOMEpaMH 9 u
28. TlokauTe pacrpenenicHHe IEMEHTOB YTHX ATOMOR 10 KBAaHTOBBIM stueiikam. K kakomy
JIEKTPOHHOMY CEMEHCTBY OTHOCHTCS KaX/IbIH 13 YTHX 1CMEHTOR?

3. I/ICXOHH U3 TI0JIOKECHU S FCPMAHHsT U TCXHCLMS B HGPHOIIHLIGCKOI;I CHCTEME, COCTaBbhTE
(I)OpMyﬂbI MCTa- " Op'l‘Ol‘epMaHI/ICBOﬁ KHUCJIOT, U OKCHJ1Q TCXHCUHUS, OTBCYAIOIIUE MX BbICIICH
CTeneHn OKuceHus. Mzobpaszure hopmyibl a1ix coemicnuii rpapuyecku.

4. BbluHCINTE KOJIMYECTBO TEIIOTHL. KOTOPOC BBUICIIMTCSI PpU BoccTaHoBlenun Fe,O3 me-
TAUTHICCKHM aJIFOMHHHUEM, €CJin ObLIO NoJTydeHo 335,1 1 kenena.

S. Beruucnure AG{,)QB CHEYIOIUX PeaKLUii:

A) 2N8F(K) i Clz(.‘) = 2NaCl(K) 65 Fz(r)

6)Pb02(K) + ZZH(K) e Pb(K) + 2ZHO(K)

MoxHo 1 mosysnts Grop no peakiu (a) 1 BoccranoBuTh PbO, tuHKOM 1O peaxiuu (6).
6. OKHCIICHHE Cepbl U ee JIHOKCH A [IPOTEKACT 110 YPABHEHHSIM

a) Sy + Oz = SOyy;

6) 2580,y + 02 = 2S03y.



Kak u3mennTest ckopocts 9TiX peakumii, ec. i 00beMbl KaXI0i 13 crcTeM VMEHBIIIUTH B ye-
ThIpe paza’

7. BbIYACIINTE MOJSIPHYIO KOHIEHTPAIMIO 1 MOJBIPHYIO KOHUEHTpalHIo sKkBUuBajeHTa 20%-
HOTO pacTBOpa XJIOPH/IA KaJIbIMS IUIOTHOCTHIO | 178 r/em’.

8. CocraBbTe HOHHO-MOJICKYJIIPHOE U MOJICI Y JISIPHOE YPaBHCHUSI THIPOJIU3A, TPOUCXO/ISIIe-
o npu ememmBanuu pactBOpoB K)S u CrCls. Kiuk/as U3 B3ITHIX COJei TUJIPOJIU3YeTCsl HeoOpa-
THMO J10 KOHIIa ¢ 00pa3oBaHUEM COOTBETCTBYION (11X OCHOBAHHUS M KHCJIOTDL,

Bapuaar Ne2

1. Peakumu BoIpaxarorcs cxemamm:

P+HIO; + H,0 = H;PO4 + HI
H,S + Cl; + H,O = H,SOy4 + HCI

CocraBbTe 21eKTPOHHBIE ypaBHEHHs. Pacctinbre KOO(DMHUIMEHTHI B ypaBHEHMSIX peaKInii.
Jlist Kax 101 peakimm yKkaxkuTe, KaKoe BEIECTBO ABISIETCH OKHCIHTENEM, KAKOE — BOCCTAHOBH-
TCJICM; KAKOC BEHIECTBO OKUCIISIETCS, KAKOE — BOCCTAHABIHBAETCS .

2. YBeNMuMTCS, YMEHBIIUTCS WM OCTAHET s 0e3 H3IMEHCHHs Macca [THHKOBOM TUTACTHHKH
MpU B3AUMOJICHCTBHH ee ¢ pacTBopamu: a) CuSO),: 6) MgSOy; 8) Ph(NO3),? [Touemy? CocraBb-
T€ SJICKTPOHHDIC M MOJICKYJISIPHBIC YPABHEHMS! CCOTBETCTBYIOLIUX PEAKLIHiA.

3. CoctaBbTe cXeMy rajlbBAHHYECKOrO HJICM CIITA, B OCHOBE KOTOPOI'O JICKHUT peakius, 1mpo-
TEKaroIast 110 ypaBHEHHIO

Ni + Pb(NOs), - Ni(NO3); + Pb

Hanummmre snexrponnsie ypapnenus aHOJIHOIO U KaTOAHOTO nporeccoB. Beraucnure DJIC
ATOT'0 JIEMEHTA, eCIIH [Ni2+] = 0,01 mosm/n, [Pb™'] = 0,0001 mons/n. Otser: 0,064 B.

4. Kaxue conm 0OyCnaBiIMBAIOT HKECTKOCT!, HPUPOJIHON BOJILI? Kakyro skecTKOCTh BOAbBI
HA3bIBAIOT KapOOHATHOMH, HekapOoHaTHOH? Kak MOKHO yCTpaHuTh KapOOHATHYIO, HeKapOOHaT-
HYI0 JKeCTKOCTL? Hannmure ypasHeHnst COOTBE CIBYIOIMX PEAKIlHii.

5. TlomamepoM Kakoro HempesensHOro yieBOJOPOAa SIBISCTCS HATypaJbHbIH Kaydyk?
Harmumare ctpyxrypryio gpopmysy storo yraeso;opona. Kak naspiBaiot nporece npesparieHus
Kayuyka B pe3uHy? Hem 1o cTpoeHnio u CBOHCTIaM pa3iHyaroTes Kay4dyK W pe3uHa?

Bapuanr3

1. Boccranosienue 01H0ro uz okena0B #xKe/1¢32 HIET 110 CXEME:
Fe3O40 + Sigy — Feg + SiOs. Bosmoxken s sror mporece IPH CTAHJAPTHBIX yclIoBHIX? OT-
BET [0JITBEP/INTH PACUETOM.

A Hoz\»ﬂ_ icJ[>x/Moub Sozgg, Jx/mMomn
Fe304q -1117,7 151,46
Sige - 18,82
Fe # N el
SiOy -859.4 40
1) -601,1;2) 712.,8; 3) -599.73; 4) -7772.8.
'8 [Ipu cmemmBanuu 2 MoJb BemecTsa A ¢ 2 MoJIb BemecTsa B B HEKOTOPOM 00BEMe K MO-

" —p
MEHTY HACTyIUICHWs paBHOBecHst B oOpatumoii ciucreme 2A + 2B <+— 4] o6pazosanochk 1,6
MoJtb BerecTsa J1. Yemy pasna koncranta pasiicsecns? OTBET NOATBEPANTE PACUETOM.
1) 0,316; 2) 3,16 3) PAIE 4) 1,23

L 3 Kakoit o6vem raza seiienmres, ecin k400 mi pactBopa LiOH, TUTP KOTOPOT'O PaBeH
0,0024 r/m Gbuta o6aBena cob (NHy),CO;3. (JrBer moATBepAHT: pacueToM.



1) 12,6m; 2) 0,96u1; 3) 21,5 4) 0,89611.

4, ['uaponnsy noasepratores cou
1. ZnCly; 2. Cs,CO;3; 3, FeBrs; 4. CaBr;.
X ypr-0899; X 11,00, - 0.0017: & caom, = 0.7,

YKasaTh NpaBHIILHBII OTBET ypaBHEHUs peakiu FHApOJIH3a.

1) ZnCl; + H,O — ZnOHCI + HCl pH=17;
2) Cs,CO;5 + H>O — CsOH + H,CO; pH 7k
3) FeBr; + H,O — FeOHBr, + HBr pH< 7;
4) CaBr; + HyO — CaOHBr + HBr pH = 7.

! Yemy pasHa SKBUBAICHTHAS MACCa CePLI '+ COEHHEHUSIX:
1. Na2803; 2 Crz(SO4)3; 3. (NH4)28; 4, st
1) 16; 2) - 3) 8; 4) 8.
OTBCT IIOATBEPANUTH pacyeTom.

Bapuanr 4
1. Wmeetes I'D Sn 10 r-nom/n Sn'™? // [H | = 107 r-mon/n /H,. Pt
Yemy pasna Besmunna DJ]C TaKOF(‘{ SJIEMEHTA” ()TBET MOATBEPIUTL PACUETOM.

1) 0,1105B; it 0,169B; 3) 0,405B; 4) 0,287B.
v B Ykasath NpaBUIIbHBIN OTBET JUIS MPOICC OB HA dJIEKTpoax 1pu padore ['D u3 Bompoca
Ne ]
) SnA@):Sni?-2e — s
Pt, H K (+): 2H,O+2 ¢ — H, +20H"
2) SnA(-);sno-zé —
Pt HK(+):2H"+2 e — H,
3) Pt,HyA(-):2H,0-4¢ — O, +4H"
Sn K (+):Sn™? +2 e — n
4)  PtLH A (-):2H " +2 H,

e |
SnK(+):Sn-2¢ —Sn'~
& [Touemy armocepnas KOppo3ust ABAACTCH HMEKTPOXHMAUCCKOI KOppO3uei MeTayuioB?

1) Tax kax Metann konraktupyer ¢ napamn H,O Bo3yxa;
2) Tax KaKk METa1 KOHTAKTHPYET C KHCII0PO/10M BO3IIYXA;



3) Tak kak Meraju1 KOHTaKTHpPYeT ¢ JICKTPOTHTOM 00Pa30BAHHbIM [PH B3aUMOCHCTBHH
YIJIEKHUCIIOTO ra3a ¢ Bjaroi;
4) Tak kak mMeTai KOHTAKTHPYET ¢ OKUC. 1111 CIIEM U SIIEKTPOTHTOM.

4. Mznemue w3 Ti ¢ 3axienxod U3 naccuniipOBaHHOM CTaIH., HAXOMHTCA B MOPCKOH BOJIE.
+2 +2 s
Eri “mi = +0,10B; Epe "k = +0,17B. YkazaTs 11pABHIBHBIA OTBET SJIEKTPOAHBIX IIPOLIECCOB.

1) TiA(-):Ti—>Ti*2+2é
Fe K (+) : 02+4é +211,0 — 40H
2) TiIAGE:Ti—Ti%+2e
FeI<(+):2H*+2c: — H,
3) FeA(-):Fe—Fe™+2¢
TiIK(+):0,+4 é; +2H-0 — 40H"
4) FeA(-):Fe—Fe?+2¢
TiK(+):2H++2é - Hy
S. Msnenue n3 Ti ¢ 3aknenkoi U3 maccu:iipoBaHHOM CTaJIM, HAXOIUTCS B pactBope LiCl.
E»rfzm =-1,63B; EFJZ/;:C =-0,35B. Ykazarb npasuibHbI OTBET 3JIEKTPO/IHBIX TIPOIIECCOB.
1) TiA@E):Ti—>Ti%+2e
FeK(+):2H++2é —H,
2) TiA@E):Ti—=Ti%+2e
FeK(+):0,+4 e +2H.0 - 40H
3) FeA(-):Fe—Fe?+2¢
TiK(+):2H++2é — H,
4) Fe A(-): Fe » Fe?+2 ¢

TiK(+): 0, +4 e +2H,0 — 40H

0. B kaxoit cpejie Bbirojinee nenosp3osars <oHTakT Fe/Ti (cMoTpu Borpocs: 4, 5)
1) B mopckoii, Tak kak DJ1C Menbie.

2) B pacteope LiCl, tak kak DJ]C MeHblic.

3) B Mopckoit, tak kak DJ[C umeer Gosibince 3HAYEHHUE.

4) B pactsope LiCl, tak xax DJIC umeer 6o ibluee 3Ha4enue,

OTBET MOJATBEPUTE PELICHHEM.

1 PaccraButh K05 GUIMEHTE METOIOM »/1:KTPOHHOTO Oasanca:



K3Cr,07 + HCl — KCI + CrCl; + Cl, + H,0. YrasaTh cyMMapHOE 3HaYCHHUE K09 uLneHTA 115
MPABOH YACTH!

1) 84; 2) 13 3) 14; 4) 42.

OTBeT MONTBEPAUTH PEIICHHEM.

8. VYKazarh NpaBHIILHBIA OTBET MY gucmcn U3 Borpoca Ne 6 (OTBET NOATBEPAUTH PELICHH-
eM)

1) 147; 2) 35.5; 3) 17,73 4) 49.



Jluer perucrpauny usmenenui k PI1/1

Homep nportokosia 3acepanus kadc/pbl,
JlaTta yTBEPIKIACHUS H3MECHCH U]

KoiymuectBo
CTpaHHIL
U3MEHEHHUSI

[Moxmucey
paszpaboTunka

PIIJT
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