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1 OO0mue nmostoxkeHust

Pabouas nporpamMma JUCHHIIIMHBL « XUMHSY» COCTABJICHA B COOTBETCTBHH C TpeboBaHus-
MH (eaepalbHOro rocy 1apeTBeHHOr0 06pa3oBaTeNLHONO CTAHAAPTA, YTBEPKAEHHOTO HPUKA30M
Munncrepersa obpasosanus u Haykn Poceniickoit ®enepaumn Ne 927 ot 19.09.2017, u 0cHOB-
HOM  npodeccHOHaNBbHOR  06pa3oBaTeNbHON  MporpaMmel  moarotoskn — «lIpoMbiiuieHHas
OJICKTPOHUKAY 110 HanpasiaeHuio 11.03.04 "Daexrponuka 1 HAHOYIEKTPOHUKA'".

3anaun HaxoauTe ontumasbuble yCaoBUs JUls IIPOTEKAHUST XUMHYCCKUX ITPOIECCOR;

AACIHUTITIMHBI OIUCHIBATD XUMHU3M OCHOBHBIX XMMHYCCKUX IIPOLECCOB; OBJIAJCTD IIPHEMAMHU
U METOJMKaMHU PeUICHUsI KOHKPETHBIX 3a/1a4 M3 Pa3IHYHBIX pa3/IcioB XUMHUH,
BBIABJIATH B3AUMOCBSI3H MKy OTJCIbHBIMU XUMHYCCKHUMHU IIPOLECCAMM.

OcHoBHbBIE 1. OcHOBHEBIE OHSTHS H 3aKOHBI XHMHH

pas/ieibl / TeMbl CtpoeHnue BerecTna

JUCHHIITHHBI

OCHOBHBIE 3aKOHOMEPHOCTH XHMHYECKUX PEaKIHii
PacTBOpBI U JIpyrue qucrnepeHbie CUCTEMBI
DIEKTPOXUMHYECKHE TTPOLECCHI

6. DJIEMEHTBI KAYECTBEHHOTO M KOJIMYECTBEHHOIO aHAJIH3a
BricokomostekyJisipable coeuneHus

2 Ilepeuenn MIAHHPYEMBIX PE3YAbTATOB 00YYCHHS 10 AMCHMILIHHE (moay.no),
COOTHECEHHBIX ¢ HHANKATOPAMH J10CTHKEHHSI KOMITETEeH Uil

Iponiece u3ydenns nucuumineel «XUMHs» HalpasiieHd Ha (OPMHUPOBAHHUE CIIETYIOLINX
Komnerenuui B coorserctBun ¢ ®I'OC BO u ocHoBHOI 06paszoBatebHOi mporpamMmoii (Tab-
quna 1):

Tabmua 1 — KomnereHImu u HHAMKATOPhI UX JOCTHKEHHS

Kon n nanmenosanue Wuaukaropsl 10CTHKEHHS [Inanupyemble pe3ybTaThl

KOMIIETCHIIUH 00yYEHUs 110 IMCHUITINHE
YHuBepcaibHble
O61enpodeccnonanbibie
OIIK-1.  Cnocoben | OTIK-1.2. 3HaTh (pyHIAMEHTATBHbIE TTOHS-
[PUMEHSITh [Ipumensier 3Hanust ecTeCTBEH- THS, 3aKOHbI U TEOPUH COBpE-

€CTECTBEHHOHAYYHbIE
1 OOIenHKeHepHEIe

HBIX HayK B UHXKEHEPHOM MpaKTH-
K€ IIPOeKTHPOBAHHA OHOTeXHHYe-

MEHHOM U KJIACCUYECKOU XHU-
MHH, OCHOBHBIC XUMHYCCKHC

3HAHUS, METObI | CKHX CHCTEM W MEHITHHCKHAX W3- | SIBJICHUS.
MaTeMaTU4IECKOr o JEIUn YMeTh NpUMeHsITh (PU3HUecKre
aHasm3a U 3aKOHBI U MAaTEMaTHYECKUE Me-
MO/IEJIIMPOBAHMSI B TOJIBI JUISL PELICHUS 3a/1a4 TeO-
UH)KEHEPHOH PETHYECKOIO U IIPUKJIATHOTO
JEATEIIBHOCTH, Xapakrepa

CBSI3AHHOU c Braners HaBBIKaMU OCTAHOBKH
pa3paboTKOH, U IIPOBEJCHUS XHUMHYECKOTO
IIPOEKTUPOBAHHEM, JKCIEpUMeHTa, 00paboTKH
KOHCTPYUPOBAHHUEM, aHaJM3a pe3yIbTaToOB Ui pe-
TEXHOJIOTHSIMH IICHHS TPAKTHYECKUX 3a/1a9
IIPOM3BO/ICTBA 1

BKCHJ'IyaTaLLI/II/I




OHOTEXHUYECKUX
CHCTEM

[Ipodeccronanbunbie

3 Mecro aucuuniuabl (MOyJIs1) B CTPYKTYpe 00pa3oBaTebHO NPOrpaMMbl

Jucnummmna « Xumusi» usyqaercst Ha 1 kypee(ax) B 1 cemectpe(ax).

Jucuunimna BXoauT B coctaB Oioka 1 «JlMcuMniMHbl (MOIYIH)» H OTHOCHTCS K
00s13aTeILHON YaCTH.

Jlns ocBoeHMs AMCLMIUIMHBI HEOOXOAMMBI 3HAHHS, YMEHHMS, HABBIKU U _(U1U) ONbIM
nPAKMu4ecKou_oesmenviocmu, ¢cGOPMUPOBAHHBIE B HPOIECCE W3YYCHHUS TUCHUILUTAH / MpaK-
THK: OCHOBBI 0€30MaCHOCTH KHU3HEAEATENbHOCTH, XuMus, Dusnka.

3HaHus, yMEHUS ¥ HaBBIKH, CHOPMUPOBAHHBIE NIPU M3YUYEHUH TUCIUIIIMHEL « XHMUSY,
OyayT BocTpeOOBAHbI TIPH M3YUYCHHH HOCIICAYIONMX IUCIMIINHE QUsUKa.

4 O6bem aHCHUIINHBI (MOXYJIA) B 3249eTHBLIX ¢IHHHIAX ¢ YKA3AHUEM KOJIHYeCTBA
AKAJIEMHYECKHX YaCOB, BbIICJCHHBIX HA KOHTAKTHYI0 padoTy 00y4aromuxcs ¢
npenojaparesieM (110 BHIAM y4eOHBIX 3aHSTHIT) H HA CAMOCTONATEIbHYI0 paboTy
o0yJarmuXxXcst

O61mas TpyaoeMkocTs (00beM) THCHHUIUIMHEI cocTaBisier 3 3.¢., 108 axa. yac.
Pacnipesienienne oObema JIMCIUIUTMHE] (MOTYJIS) 1O BH/IaM YueOHBIX 3aHSATHI [peICTaB-

JIEHO B TabJsuie 2.

Tabnuna 2 — O6bem aucuumuIMHBL (MOLYIIS) 110 BUAAM YUeOHBIX 3aHATHI

Bcero akapemu-

O0beM JUCHUILIMHBI
YeCKHX 4acoB

OOmast Tpy/10eMKOCTh JIUCIUILIMHBI 108

Konrakrnas ayqnropnas pabora o0y4aromuxcst ¢ npenogasaresiem (1o 48
BH/IaM Y4eOHBIX 3aHATHIT), BCEro

B Tom yucre:

3AHATHSA JJEKINHOHHOI'O THIIA (HCKLII/II/I U UHbIC y'-{e6HI>I€ 3aHATHS, [IPEy-
CMaTpUBAIOLIME IPEUMYIICCTBEHHYIO Nepeady yueOHol nudopMmaluu rne- 16
JAroru4yecKuMHu pabOTHUKAMM )

3AHATHHA CEMHHAPCKOro THIIA (CCMI/IHapBI, [IPAKTUYECKUE 3aHSITHUS, TTPAK-
TUKYMBI, 1a00paTopHble pabOThI, KOJJIOKBHYMEI M UHBIE AHAIOTMYHBIE 3a- 32
HSITHS)

CamocrositesibHasi padoTa 00y4al0UIMXCS H KOHTAKTHAs paboTa, BKIIO-
Halowast rpynoBble KOHCYIbTAIMK, HHIUBHIYATbHYIO paboTy 00ydaro-
LIMXCsI € Mpero/iaBaresissMu (B TOM YHC/Ie UHIMBHIY IbHBIC KOHCYJILTAIMH ), 60
B3aUMO/ICHCTBHC B DJICKTPOHHOH HH()OPMALMOHHO-00pa30BaTe/IbHOM cpejie
By3a

[IpomesxyTounast arrecrarus 00ydarommxes — 3auer ¢ OLeHKOH




5 Copepkanue QuCHHIUIHHBI (MOLYJIs1), CTPYKTYPHPOBAHHOE 10 TEMAaM
(paszesiam) ¢ yKa3aHHeM OTBEEHHOI'0 HA HHX KOJTHYECTBA AKAAEMHUYECKHX
YacoB ¥ BH/I0OB Y4eOHOH padoTbl

Tabmuua 3 — Crpykrypa 1 cofepKaHue JUCUMILIMHDT (MOJLyJIst)

Buabl yueOHo# paboTel, BKIIOYas CaMOCTOs-
TEJILHYIO paboTy 00YyJalomuXCst U TPYA0EM-
KOCTh (B 4acax)

Kounrakrnas pabora

Haumenosanue pasjenios, TeM u copepkanue IpenojaBaressi ¢ 00yJaroIHMHCs
mMarepuasia Jlekuun | Cemunap- | JlaGopa-
CKHE TOpPHBIE LR
(mpakTu- | 3aHATHS
YeCKHe
3aHATHSA )
Texuuka GezonacHocTH, oXpana Tpyja 2
OCHOBHbIE MTOHSATHS U 3aKOHBI XUMHUH 2 2 p. 10
CTtpoeHue BelecTsa 2 2 & 8
OCHOBHbBIE 3aKOHOMEPHOCTH TIPOTEKAHMS XHMHU- 3 3 5 10
UECKHX peaKiuii
PacTBOpEI U ipyrue qucnepcHble cUCTeMbl 2 2 2 10
DIIEKTPOXUMHYECKHE MTPOLIECCHI 3 3 2 10
DJIEMEHTBI KAYECTBEHHOT'O U KOJMYECTBEHHOTO ) ) ) 6
aHaJM3a
BeIcOKOMOIIEKY IsIpHbIC COCTHHEHHS 2 2 2 6
HIAD 16 16 16 60
110 JUCHHILINHE

6 BueayanropHasi camocTosiTeJbHasi pa6oTa 00y4A0MMAXCS 110 HCHUILIHHE
(moxyio)

Ilpn nnanmposanuu camocTosTebHON PaGOTHI CTYJAEHTY PEKOMEHIYETCS PYKOBOJI-
CTBOBATHCS CIICYIOUIMM paclpe/ieIeHHeM YacoB Ha CaMOCTOsATENbHYIO paboTy (Tabiuia 4):

Tabimna 4 — Pexomentyemoe pacnpesie/ieHne 4acoB Ha CaMOCTOSTEBHYIO PaboTy

KomnonenTtrl camocrosiTesLnoii paéorhbl Koan4uecTso yacon
M3ydenne TeopeTHUECKUX pa3/eIoB AUCIHILIHHBI 16
[ToaroToBka K 3aHSITHSIM CEMHHAPCKOTO THIIA 16
[lonroroska x naboparopusiM paGoram, opopmiienne n1a6GopaTopHO- 28

ro JKypHaja, HOAT0TOBKA K 3alUTe J1ad0paTOpHBIX paboT; MOJrOTOB-
Ka 1 0popMIIEHHE KOHTPOJIBHON paboThl

60

7 OueHovHbIe CPEICTBA LISt IPOBEAECHHUS TEKYLIero KOHTPOJISI
NPOMEKYTOUHOH aTTeCTANU 00YYAIOIHXCSH 110 AUCHUILIHHE (MOLYJII0)

DOoH/I OUEHOUHBIX CPENCTB JUISl MPOBEJIECHUs TEKYIIEro KOHTPOJIsS YCIEeBAEMOCTH H
IPOMEKYTOYHOH aTTecTaluu npejacTanieH B [Ipunoxenun 1.

[osHbIii KOMIIEKT KOHTPOJIBHBIX 3a4aHUH MM MHBIX MAaTEpPUAJIOB, HEOOXOMHMBIX JUIS
OLCHUBAHHUS PE3yNbTATOB 00yYCHHs MO JHCLUHMIUIMHE (MOIYJIO), NPAKTHKEC XPAaHUTCA Ha Ka-
(benpe-pazpaborunke B GyMaKHOM U 2JIEKTPOHHOM BHJIE.
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8 VYuedHo-Meroauueckoe H HHPOPMANHONHOE 0OfecedeHIe TN CIHILTHHBI
(MoxyJis)

8.1 OcnoBHas nuTeparypa

I Axmeros, H.C. O6mas 1 Heopranudeckas Xumusi : yueOHuK juist By30s / H. C. AXMeTOB.
- 5-¢ u3n., ucnp., 4-e U3, ucnp. - M.: Boicimas mxoma: Axagemus, 2003; 2001; 1998. - 744c.
539K3

2lmmnka, HJL Obmas xumns : yuebmnx mns Bysor / H. JI. [immka; mox pen.
B.A.Ilonkosa, A.B.baGkosa. - 18 -e¢ u3j., nepepad. u gom., 17-e u3n., nepepad. u gom. - M.:
[Opaiit, 2011. - 886¢. 3985k3

31'mmnka, H.JL 3agauun u ynpaxnenust no oomeit xumuu / H.JL ['nunka. —u3r. crep.- M.
KuoPyc, 2011. — 240c¢.

4 ®posos, B.B. Xumus : yuebnoe nocobue /st Byszos / B. B. ®ponos. - 3-¢ u3., nepepad.
v jio1. - M.: Beicmast mkosa, 1986. - 543c¢. uz-25k3 a6-657K3

S5Engumon, B.M. OcHoBBI 00mmieit xumuu [DnekTpoHHBIl pecype] : ydyeGHOe moco-
oue/B.N.Enpumos, 2-e uzn. - M.: HUL] UHOPA-M, 2015. - 256 ¢. // ZNANIUM.COM : siek-
TPOHHO-OMONMOTEyHast cucrema. — Pexum gocryma:  http:/www.znanium.com/catalog.php,
OrpaHMYEeHHbIH. — 3arJ1. ¢ 3KkpaHa.

8.2 JlonosnuresbHast auTEpaTypa

1 Koposun, H.B. OOmas xumus : yaeOHuk Juist crynentos By3os / H. B. Koposun. - 9-¢
u3J1., nepepa0d. - M.: Beictrast mkosa, 2007; 2004; 2000; 1998. - 557¢. 31 7k3

2Vraii, S.A. Obmas u Heopranudeckas xumus : yuebuuk s By3os / . A. Vraii. - 4-¢
u3/1., crep. - M.: Beicias mkoua, 2004; 2002; 2000; 1997. - 528¢. 975k3

8.3 Meroanyeckne yKa3aHust VISl CTY/IEHTOB 10 0CBOEHHIO HCIIHILIHHbI

L. 3akoH SKBHBaJIEHTOB: Metoauueckue ykazanusi /Cocr. B.B. CaszonoB. Komco-
MOJIbCK-Ha-AMmype: KomcoMonbekuii-na-AMype roc. TexH. yH-, 2002, — 8 ¢.

2. Kommiekchple coemunenus: Meroanveckue ykasanus /Cocr. B.B. Temem. —
Komcomonbck-na-Amype: TOVYBITO «KuAI'TY», 2003. — 8 c.
3. CKOpOCTh XMMUYECKUX peakiuii. XHMHUYECKOe PABHOBECHE.: METOIMYECKUE YKa-

sanust K stabopatopnoii pabore mo xypey «O6was n Heopranuveckas xumus» / coct. : H.JI.
Hasapenko. — Komcomonbck-ta-Amype: ®I'BOY BITO «KHAT'TY», 2015. - 10 c.

4. Karanus: meronnueckne ykaszauusi K jabopatoproii pabore no xypey «O6mast
xumus» / coer. H.J[. Hasapenxo. — Komcomoubcek-na-Amype : ®I'6OY BITO «KHAT'TVY», 2015.
—-8c.

5. PacTBopbl : MeTOMYECKHE YKA3aHUs K BBINOJHEHHMIO JIAOOPATOPHOH pabOTHI 110
Kypcy «Ob6miast xumusi» / coer. H.JI. Hazapenko. — Komcomonbck-na-Amype: ®I'5OY BITO
«KaAT'TY», 2015, 7 c.

0. Kectkoctb Bobl: Metoanyeckue ykazanus K J1abopatopHoii pabote 1o obrmei
xumun/ Cocr. .M. 3o10tapes. — Komcomonbck-na-Amype: 'OYBITO «KHATI'TY», 2004. - 7 c.
7. ONEKTPOIUTHYECKAs! JIUCCOLMALIMS: METOMYECKHe YKa3aHus K J1abopaToOpHOii

pabote no Kypcy «OOast 1 Heopranuueckas Xumusy / coct. : B.B. Tenem — Komcomonbek-Ha-
Amype: PI'bOY BIIO «KuHAI'TY», 2015. -9 c.

8. ['uaponus coneii: Meroauueckue ykasanus /Cocr. H.B. Pemuszosa, H.JI. Haza-
penko. Komcomonbek-aHa-Amype: 'OYBITO «KHAT'TY », 2008. — 17 c.
9. OKHCIIMTENTbHO-BOCCTAHOBHTEIbHbIE PEAKIHH: METOAMYECKHE YKA3aHHS K Bbl-
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IOJHEHUIO JlabopaTopHOH paboTel o Kypey «OO6wmas xumus» / coct. M.M. 3onorapes, H.JI.
Hasapenko — Komcomonbck-na-Amype : ®I'60Y BITO «KHAT' TVY», 2015. - 10 c.

10. DJIEKTPOXUMHUECKAst KOPPO3Ust MeTailioB: Metoanyeckue ykazanus / Coct. .U,
3onotapes. - Komcomoubek-Ha-AMype: KomMcoMouLekHii-Ha-AMype rocyaapCTBEHHBIH TeXHH-
yeckuil ynusepeuret, 2008. - 12 c.

11. Onexrpomns: Meroguveckue ykazauus /Coct. U.U. 3osorapes. — Komcomobek-
Ha-Amype: OV BIIO «KaAI'TY», 2003. - 10 c.
12. P — DJIEMEHTHI: METOJIMYECKHE YKA3aHUS K BBITIOJHEHHIO JTaOOpaTOPHOH pabOTHI

no kypey «OO6mast u Heopranudeckas xumusi» / cocr. T.A. Kymukosa. — Komcomonsck-na-
Amype : @I'BOY BITO «KHAT'TY», 2016. - 10 c.

13, d — 3J1IeMEHTBI: METOIMYECKHUE YKa3aHUsI K BBITOJIHEHHIO JTabopaToOpHBIX paboT 110
Kypcy «O6mas u Heopranudeckast xumusi» / coct. T.A. Kynukosa. — Komcomosbck-Ha-Amype :
®I'bOY BIIO «KuAI'TY», 2011. - 12 ¢.

14. Opranryeckue MoJMMEpPHI: METOJIMYECKUE YKa3aHHUs K BBITOJHEHHIO JabopaTop-
HBIX paboT 1o kypey «OOmas xumusiy / cocr. .M. Pemuszos. — Komcomoibck-Ha-AMype :
OI'bOY BIIO «KHAI'TY», 2004. - 11 c.

VkazaHHple ~ METOJMYECKHe  Marepuaibl  TaKKe  pasMelieHbl [0 ajpecy:
https://knastu.ru/students/nmuunpiii kabuner.

8.4 Cospemennnbie npogeccHoHaJbHbIC 0a3b1 JAHHBIX H HHPOPMAIHOHHbIE
CIIpABOYHBbIC CHCTEMBI, HCITOJIL3YEeMBbI€ IIPH OCYLIECTBJICHUH 06pa3OB2TeﬂbHOFO
npouecea no JAHCHHILTHHE

1. PedeparuBno-6ubnuorpaduueckue 6aspl janHpix BUHWUTH 1no ecrecTBeHHBIM
HaykaMm (http://www.viniti.ru/products/viniti-database) P "Xumus", "®uzuka", "buonorus" u apyrue

2 Mndopmarponno-nonckosast cucreMa PepepalbHOr0 HHCTHTYTA MPOMBIIIICH-
Holt coOcTBerHOCTH (http:/inew.fips.ru) P [TosHbIC TEKCTBI POCCHICKUX ATEHTOB M 3asBOK

3. baza janueix MINCRYST (http://database.iem.ac.ru/mincryst) P Kpucramiorpadu-
YeCKHe JlanHble MuHepanos Mucruryra skenepumenTanbioi munepanorun PAH

4. banx nanueix PAJIDH (http:/iwww.chem.msu.sulrus/chinfo/raden/welcome.html) P>
CoznepuT HHPOPMALHUIO 110 PAJHALMOHHBIM U YHEPICTUYECKHM IAPAMETPAM JIBYXaTOMHBIX MO-
JeKy1

5. baza nanneix "Tepmuueckue konctantbl BeriecTB" (http://www.chem.msu.sulcgi-
bin/tkv.pl?show=welcome.html)

6. Alkalinity Calculator (or.water.usgs.gov/alk) » ba3a qanHbIX 10 HIE€JIOYHOCTH U
METO/aM €€ OIPE/ICICHHUSI.

7. Biocatalysis-Biodegradation Database (eawag-bbd.ethz.ch) P basa nanubix co-
JEPHKUT HHYOPMAIHIO 0 MHKPOOHOTHUSCKHM OHOKATATHTHYCCKAM PEaKIMsAM H criocodam OH-
oJIerpajaliui KCEHOOMOTHKOB.

8. CAS Source Index (CASSI) Search Tool (cassi.cas.org/search.jsp) P pecypc,
NpeJIHAa3HAYECHHBIH JUIS YYEHBIX U OMOJIMOTEYHBIX PabOTHUKOB, KOTOPHIM HYXHA JIOCTOBEpHas
Oubimorpaduyeckas nHGOpPMALMS; TO3BOJSIET ONPEAETUTh WIH IOATBEPAHTL HA3BaHHUS H ab-
OpeBHaTypel KypHAIOB, BKIIOUEHHBIX B ykaszarenu Chemical Abstracts Service (CAS) ¢ 1907
roja.

9. Chemical Data Access Tool (java.epa.gov) P urpopmaims o 3710poBbe U Oe3-
onmacHocty npeacrasiedtas EPA nog kontponem Toxic Substances Control Act (TSCA), utoOsI
y3HaTh OOJIbIIE O XMMHKaTaX, KOTOPBIC MPpon3BeieHbl witn ummopruposansl B CIITA.

10. ChemExper Chemical Directory (www.chemexper.com) » Karanor xumuye-
CKHX BEUIECTB U UX MOCTABIIHKOB.
11 ChemDB Web Interface Index (cdb.ics.uci.edu) » ChemDB npemiaraer 6ec-

IUIATHBIA OHJIAHH MHCTPYMEHTAapui o xuMuu. Tekylas Bepcust cojepkut Oosiee 4 MIH ornuca-
HUI coeuHeHuid 1 OoJtee 8§ MIIH H30MEPOB.
14 Chemical Search Engine (www.chemindustry.com) P basa jgaHsbIx 110 (papma-
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KOJIOrHYeCKOi 1 OHOTEXHHUECKON HHYCTPHH, HAay9HOMY 0G0pYI0BaHMIO U T. j1. ViMeercs kara-
JIOT KHHUT, CIIPABOYHUKOB, XYPHAJIOB M OIOJUIETeHENH.

13. Chemical Structure Lookup Service (cactus.nci.nih.gov) » «AnpecHasi KHUTa»
10 XUMHYECKUM CTPYKTypam. OObeIMHSIET HECKOIBKO 6a3 TaHHBIX 110 XUMUH.
14. ChemSpider (www.chemspider.com) » Pecypc ortkpertoro nocryma, obecre-

YMBAOLIMH JIOCTYI K MHJUTMOHAM ONHCAHUM XHMHYECKUX crpykryp. Ilouck npoBoaures no ne-
CKOJIbKUM Oazam, B ToMm unciie PubMed u NCBI Entrez u Ip.

13 ChemSynthesis (www.chemsynthesis.com) P Ba3a 1aHHBIX XHMHUYECKHX Be-
IIECTB, COAEPIKHUT TAK)KE HHYOPMAIIHIO 10 METOJaM X CHHTE3a (Gu3nueckum cpoiicTaMm, Ta-
KUM KaK IJIOTHOCTb, TOYKa IUIABJICHUS, TOUKA KMIICHUS ¥ T.JI.

16. Crystallography Open Database (www.crystallography.net/cod) » basza nan-
HBIX KPUCTATIMYCCKUX CTPYKTYP OPraHHYCCKHX, HEOPraHHYECKUX, METAIO-OPraHUYEeCKHUX CO-
CAMHEHHH H MHHEPAJIOB, 3a HCKIIFOYCHHEM GHOTOMMEpPOB.

17. EarthChem (www.earthchem.org) » Caiit npenaraer JIOCTYII K F€OXHUMHYe-
CKOH, IIETPOJIOTHYECKOH, F€0XPOHOJIOrHUECKOH HH(OPMALIHH, B TOM YHCIIe yepes the EarthChem
Library, the EarthChem Portal(6a3s1 nannbix PetDB, SedDB, GEOROC, NavDat, USGS, and
GANSEKI), PetDB, NAVDAT, SedDB, and Geochron.

18. cMolecules (www.emolecules.com) P Gaza gaHHBIX 110 HCCICIOBAHUSM B 061a-
CTH OPraHUYeCKONH XHMHH.
19. Jmol (jmol.sourceforge.net) » Bpaysep JAVA s noucka M300paXKEHUN Xu-

MUYECKUX CTPYKTYp B hpopmare 3D, B TOM wncie GHOMONEKYI, KPHCTALIIOB | T. JI. [Tpemnaraer-
Csl TAKIKE AaHUMUPOBAHHAS JIEMOHCTPALIUSL.

20. NIST Chemistry WebBook (webbook.nist.gov) » Caiir NPEJOCTABIISIET TOCTYII
K JIJaHHBIM 110 XUMHHU U pusnke. Komuiekuu noyiepxuBaiores [Tporpammoii NIST.

21. Organic Chemistry Portal (www.organic-chemistry.org) » Ilopran st Xumu-
KOB-OPraHHKOB.

22. Organic Chemistry Resources Worldwide (www.organicworldwide.net) M
[lopras npe/uiaraeT aHHOTHPOBAHHDIH KATANIOT CAliTOB [0 OPraHUYECKOH XHMHH.

23 PubChem Project (www.syntheticpages.org) » [louck Gonee 8 MIH coemHe-
HHH 110 paznudnbv KputepusiM. Caiit nopiepsxusaercs Haruonanbapmv LEHTPOM 110 OHOTEX-
HOJIOTHSIM.,

24, Spectral Database for Organic Compounds, SDBS (sdbs.db.aist.go.jp/sdbs/cgi-
bin/cre_index.cgi) P baza janubix no crekrpam Oopranuveckux coeaunennit. [loyrepxusaer-
¢s HalmoHaIbHBIM MHCTHTYTOM TepesioBOif NPOMBIIICHHOM HAyKH M TEXHOIOTHH (National
Institute of Advanced Industrial Science and Technologies), SInonwus.

25. spectroscopyNOW.com (www.spectroscopynow.com) » BeciuiaThbiii OHjIaiiH
PECYpe MO CHEKTPOCKONMHU M CIEKTPOMETPHH (DJIEKTPOHHBIC KYPHAIBI MO aTOMHOH SMHCCHH,
JIa3epHOH M IJ1a3MeHHOI criekTpockornuu, MK criektpockonuu, paManoBekoif CTIEKTPOCKOITHH U
mp.).

26. SPINUS-WEB (www2.chemie.uni-erlangen.de/services/spinus/) » CrnexTpsl u

SIMP xumuueckux CABHI'OB, KOHCTAHTbI B38HMOHCﬁC'FBHH, U ITIOJIHBIC CIICKTPbI MOJICKYJISIPHBIX

CTPYKTYP.
217. SyntheticPages (www.syntheticpages.org) » 1o Gecruiatnas UHTEPAKTHUBHAS
0aza JaHHBIX 110 XHMHYECKOMY CHHTE3Y.
28. TOXNET (toxnet.nlm.nih.gov/index.htm) » Basa namnrix mo toxemkonorum,

ONACHBIM XMMHYCCKUM COCJTMHEHHUSIM, COCTOSIHHIO OKPYIKAIOMIEH CPesTbl U 3I0POBDSL.

8.5 Ilepeuenn pecypcoB HH(OPMAHMOHHO-TEIEKOMMYHHKALMOHHOI CeTH
«Mnrepuer», He0GX0MMBIX /151 0CBOCHHST IHCIIMILIHHbI (mopy.ist)

1. Bukuneus http://ru.wikipedia.org
2. Xumndeckuit mopran http://www.xumuk.ru
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3. Hayunas onekrponnas 6ubmuorexa eLIBRARY.RU [Dnekrponnsii pecype]. - Pexum
noctyna: http://elibrary.ru, cBoGoaHBIH.

4. EcrectBennonayynblii 00pa3oBaresbHbIH opTan [DIeKTpoHHbli pecypce]. - Peskum 1o-
cryna: http://en.edu.ru, cBOOOIHBII.

8.6 JInuensnonnoe u ¢cB0GOAHO pacnpocTpaHsieMoe NPOrpaMmMHoe odecnedenue,
HCIOJIb3yeMoe NPU OCYeCTBJIEHHH 00pa30BaTeJILHOIO MpoLecca
10 AUCUHIIIHHE

Tabiuua 5 — IlepeyeHb UCIIOJIL3YEMOTO IPOrPAMMHOI0 0OECIIEUEHUs

Haumenosanue [10 PexBH3HTEI / yCII0BHSI HCIIOIB30BAHHUS
Microsoft Imagine Premium JInuensuonuelit goroop A9223 No008/65 ot 11.01.2019
OpenOftice CBo0OO/1HAs JIMLEH3US, YCIIOBHS HCITOJIB30BAHUS 110 CCHUIKE:

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

9  OpraHn3anHoHHO-IEIArOrHYecKHe yCJI0Bus

Opranusauus o0pa3oBaTeJbHOIO IPOLECca PErIAMEHTHPYETCs yueOHbIM MIAHOM H pac-
MUcaHueM y4yeOHBIX 3aHsTHH. SI3b1k 0Oyuenus (npenopasanus) — pycckuii. Jlns Beex BHIOB
ayIMTOPHBIX 3aHATHH aKaJIeMMYECKHH Yac yCTaHABIMBACTCS MPOJIODKUTEIBHOCTBIO 45 MUHYT.

[Ipn (opmupoBannu cBoeil MHIMBHIYAIBHON 00pa30oBaTe/ILHON TPAEKTOPUH 00YyYaIO-
UMACSA UMEET IIPaBO Ha Mepe3adeT COOTBETCTBYIOIIUX JHCIHILUIMH H MPO(YECCHOHANBHBIX MOJLY-
JIel, OCBOEHHBIX B IIPOIIECCE MPEIIECTBYIONIEr0 00yUeHus, KOTOPbI 0cBOO0XK1aeT obyJarole-
rocst 0T HEOOXOJIMMOCTH MX TIOBTOPHOI'O OCBOEHHUSI.

9.1 O6pa3zoBaTeIbHbIC TEXHOJIOTHI

YueOHbIH 1pouece Npu MpernoiaBaHii Kypca OCHOBBIBACTCS HAa MCIOJIB30BAHUH TPAJIH-
[IHOHHBIX, HHHOBALIMOHHBIX U UH(OPMAIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOrHH. Tpaauiuon-
Hble 00pa30BaTe/IbHbIE TEXHOJIOTHH MPEJICTABIICHBI JICKIUAMH U CEMHUHAPCKUMH ([IPAKTHYECKH-
MI/I) 3aHATHSIMU. IHHOBAIIMOHHBIE 06pa30}3aTem>Hme TEXHOJIOI'MH HCITOJIB3YIOTCS B BHJIC IIUPO-
KO0 NPUMEHEHH sl aKTUBHBIX U HHTEPAKTHBHBIX (pOPM IpoBeaeHus 3ausaTuil. MHpopmalmoHnbie
00pa3oBaTe/IbHBIC TEXHOJOTHH PEANU3YIOTCS IyTeM aKTHBU3ALUM CaMOCTOSTENILHOW paboThl
CTYJICHTOB B MHH()OPMAIIMOHHOH 00pa3oBaTeILHOM cpejie.

9.2 3aHsITHS JIEKIHOHHOI'0 THIIA

JIeKIIMOHHBIN Kype NpesrosaraeT CHCTEMaTH3HPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIPO-
COB yueOHOro TIaHa.

Ha nepBoii niexuuu iektop 00s13aH MpeynpeiuTh CTyIHTOB, IPUMEHHTEIHHO K KAKOMY
OaszoBomy yueOHMKY (yueOHHKaM, y4eOHBIM OCOOHsM) Oy/IeT MPOUUTaH KypC.

Jlexumonuplit Kype NOJDKeH naBaTh HauOoJbLIHI 00beM HHpOpPMAIHH U 06eCcreuHBaTh
Oosiee riybokoe nonuManue y4eOHBIX BOIPOCOB MPU 3HAYHTEILHO MEHBIIEH 3aTpare BPEMEHH,
4eM 310 Tpebyercst G0IBIIMHCTBY CTYJICHTOB HA CAMOCTOSTEILHOE H3YUEHHE MaTepUala.

9.3 3ausiTus CEMHUHAPCKOro THIIA

CeMHMHapCKHE 3aHATHS PEJICTABIISIOT COOOM JIETAIN3AIMIO JEKIIMOHHOIO TEOPETHYECKO-
ro Marepuaa, HpoBOAATCS B LIEJIAX 3aKperIeHust Kypca U OXBATBIBAIOT BCE OCHOBHBIC pa3 ielibl.

OcHOBHOI (hOpMOIt IIPOBEJICHHS CEMHHAPOB sIBJISETCS 00CyxkKIeHne Hauboee nmpodem-
HBIX W CJIOXKHBIX BOIPOCOB IO OTAEJIBHBIM TEMaM, a Takxke pazdop MPUMEpPOB M CHTYaIHi B
ayIMTOPHBIX yCioBusIX. B 00d3aHHOCTH npenojabatesisi BXOMAAT: OKa3aHHe METOAMYECKON I10-
MOLIH ¥ KOHCYJIbTHPOBAHUE CTYJIEHTOB 10 COOTBETCTBYIOLIMM TEMaM Kypca.

AKTHBHOCTb HA CEMHHAPCKHUX 3aHATUSX OLEHHBACTCS 1O CIICAYIOIIHM KPUTECPHSIM:
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* OTBETBI HA BOIPOCHI, [IPeIIaraeMble MperoaaBaTesieM:;

* y4acTHe B JIMCKYCCHSIX;

* BBIIIOJTHEHHUE [IPOEKTHBIX U MHBIX 3aJaHUIi;

* ACCHCTHPOBAHMUE MPETIOIABATEIIO B POBEICHUN 3aHSITHIA.

OTBeT 10/KeH OBITh APIyMEeHTHPOBAHHBIM, PA3BEPHYTHIM, He OJIHOCJIOKHBIM, COJIEPIKATh
CCBUIKM Ha HCTOYHHUKH.

Jloknaznpl 1 onmonHMpoBaHKe NOKNANOB MPOBEPSIOT CTENEHb BIALCHHS TCOPETUYCCKUM
MateprajioM, a Tak)Ke KOPPEKTHOCTh H CTPOTOCTh PACCY K ICHHIA.

OuenuBaHue 3aJ1aHMI, BBIMOIHEHHBIX HA CEMMHAPCKOM 3aHSITHH, BXOJHT B HAKOTLICH-
HYIO OLICHKY.

9.4 CamocrositesbHas padora 00y4a0muXcs no UcHuIMHe (Mo1yJ110)

Camocrositensnas pabora CTYACHTOB — DTO HPOLECC aKTHBHOIO, IEJICHAIPABICHHOTO
MPUOOPETEHHS! CTYIEHTOM HOBBIX 3HAHHMIA, YMeHHUi 0e3 HENOCPEICTBEHHOI0 yqacTHsl mpero/ia-
BATCJISl, XapakTEpHU3YIOMMICS NPEIMETHON HAIpPaBIeHHOCTHIO, (B(heKTHBHBIM KOHTPOJIEM H
OLEHKOH pe3yJIbTaToB ICATEIBHOCTH 00yYaromerocs.

Llenn camocrositenbHOM paGoTh:

" CUCTEMATH3AIAS U 3aKPENICHNE MOIYYCHHBIX TCOPETHYCCKHX 3HAHUN U IIPAKTHIECKHX
YMEHHUH CTYACHTOB;

* yriIyOJieHHe H paclIupeHne TeOPETHUCCKUX 3HAHWH;

- (hopMUpOBaHUE YMEHHIT UCIIOJIB30BAT HOPMATHUBHYIO W CIIPABOYHYIO JIOKYMEHTAIHIO,
CICLIHATILHYIO JTHTEPaTypy;

" Pa3BUTHE MO3HABATEIILHBIX CLIOCOOHOCTEH, aKTHBHOCTH CTYAEHTOB, OTBETCTBEHHOCTH 1
OpPraHu30BaHHOCTH,

- (hpopMUpOBaHUE CAMOCTOSTENLHOCTH MBIIUICHHS, TBOPYCCKOH HHUIIMATUBEI, CITIOCOOHO-
CTeH K CaMOPa3BHTHIO, CAMOCOBEPIICHCTBOBAHUIO W camopeasm3alliu;

" Pa3BUTHE UCCIICAOBATEIILCKUX YMEHUH U aKaIeMUYECKUX HABBIKOB.

CamocTosiTenbHas paboTa MOKET OCYIIECTBIISTHCS WHJIMBUJIYAIBHO MJTH TPYIIIAMU CTY-
ACHTOB B 3aBUCMMOCTH OT I1€JI, 00beMa, YPOBHS CIIOMKHOCTH, KOHKPETHOH TEMaTHKH.

Texnonorus opranuzanuu caMoCToSITENBHOM paboThl CTYJICHTOB BKJIKOYAET UCIOJIB30Ba-
HHE HH(POPMALIMOHHBIX U MATEPUAILHO-TEXHUYECKUX PeCYpCOB YHUBEPCUTETA.

Kontpons pesynbraton BHEAYJIMTOPHOM CaMOCTOSTENBHOH paboThl CTYJEHTOB MOXKET
IIPOXO/UTD B IIHCbMEHHOM, YCTHOW MJIM CMELIAHHON (opMe.

CTyJeHTHl JIOJDKHBI MOAXOMHTE K CaMOCTOSTENLHOMN paboTe Kkak K HauBaxHeiflmemy
CPCACTBY 3aKPCIUICHHUS W Pa3sBUTHs TCOPECTHYECKUX 3HAHWMMH, BBIPa0OTKE €MHCTBA B3IJISAIOB HA
OTICJIBHBIC BOIIPOCHI Kypca, IPHOOPETEHUSI OTPeIeICHHBIX HABBIKOB M MCIIOJIBb30BAHMS npogec-
CHOHAJILHOH JINTEPaTypHI.

9.5 MeToanueckne ykasanust uist 06y4aromuxcst 110 0CBOCHHIO AHCIHILIHHDI

Ilpn usyyeHun auCUMIUIMHBL 00YYaIOIMCS LEJICCOOOPA3HO BBINOJHATE CJIEYIONIHE
PEKOMEHIAIINHN

1. 3yuenne y4eGHOM AUCUUILIMHBI JIOJDKHO BECTHCH CUCTEMATHYUCCKH.

2. Ilocne uzydenus kakoro-1u6o paszena mo YUEOHUKY MM KOHCIIEKTHBIM MaTepuasam
PEKOMCHIYCTCS TI0 TaMSITH BOCIPOM3BECTH OCHOBHBIE TEPMHHBI, ONPE/IENCHHs, TIOHATHS pas/ie-
na.

3. Ocoboe BHUMaHHE Cle/yeT yaeIuTh BBIIOIHEHHIO OTYETOB 110 NPaKTHYCCKUM 3aHATH-
AM M HHAMBHya/IbHBIM KOMILICKCHBIM 3a/IaHHsM Ha CaMOCTOSITENIbHYIO paboTy.

4. Best TemaTuka BOIPOCOB, H3Y4aeMBIX CAMOCTOSTENBHO, 3a/[aeTCsl Ha JEKUUSX TPEIo-
aBatesieM. VM ke 1aroTes MCTOUHHKH (B MEPBYIO OuepeIb BHOBb M3/[aHHBIC B HEPUOAUUCCKOI
HAYUHOMH JIUTEpaType) /uis 6osee AeTalbHOrO MOHUMAHHS BOIIPOCOB, O3BYUECHHBIX Ha JIEKIHH.

[Tpu camocrostenbroii npopaGoTke Kypca 00y4aronMecs JT0JKHBIL:

* IPOCMATPUBATL OCHOBHBIE OTIPEeNICHNUS U (HaKTh;
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* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIA Ha JIEKLIMOHHOM 3aHSITHM MaTephasl ¥ JIOTOJHHUTD
€ro ¢ y4eTOM PEKOMEHI0BAHHOM 110 JAHHOH TEME JIMTEepaTyphl;
* U3YyYUTh PEKOMEHJI0BAHHYIO JINTEPATYPY, COCTABIISTL T€3UCHI, AHHOTAIIMH U KOHCIIEKThI

HanbO0J1ee BaKHBIX MOMECHTOB,
* CaMOCTOSATCIIBHO BBIIIOJIHATE 3aJlaHUs1, aHAJIOTHYHBIC ITpeUIara€MbIM Ha 3aHSTUSX
* HCIIOJIL30BAaTh JIJIA CaMOIIPOBEPKH MaTepHalibl (I)OHI[a OII€HOYHBIX CPEACTB.

1. MeTtoanueckne yKazanus npu padore HaJ KOHCIEKTOM JIEKIIUH

B xoze nekumonnbix 3ansTrii HeOOXOAMMO BECTH KOHCIEKTHpPOBaHHE yueGHOro marepuana. O6-
paiiaTh BHUMaHue Ha KaTeropuu, (GopMyaHpOBKH, PaCKpPbIBAIOLIME COEPIKAHUE TEX WM MHBIX SBJCHHIA
M TNPOLIECCOB, HAYYHbIC BbIBOAbI M MPAKTHUECKHE PEKOMEHAALMH, MOJIOKHUTENIbHBIH OMNBIT B OPATOPCKOM
uckycerse. JKesateabHO OCTaBUThL B pabOUuMX KOHCHEKTAX MOJIsi, Ha KOTOPbIX JA€/1aTh MOMETKH U3 PEKO-
MEHI0BAHHOW JIKTEPATYpbl, JAOTOJHAIOLME MaTepPHal MPOCIYLIAHHOM JIEKLIMH, a TakkKe NOAYEepPKUBAIO-
e 0cobyo BaKHOCTh TEX MIIM MHBIX TEOPETHYECKUX MOJIOXKEeHHI. 3a1aBaTh NpenoaBaTenio yTouHsIo-
L€ BOTIPOCHI € LEJIbIO YSICHEHHS TEOPETHYECKHMX TM0JI03KEHUH, pa3peleHust CIIOPHbIX CUTYALWH. .. .M T.11.

2. MeToanyeckue yKa3aHHs M0 CAMOCTOSITE/ILHOMH padoTe HAl H3Y4aeMbIM MaTepHa-
JIOM H IPM NOATI0TOBKE K NMPAKTHYECKHM 3aHSITHIM

Hauunare Has0 ¢ M3yuyeHHs: peKOMeHAOBAHHOW JHuTepaTypbl. HeoGX0AMMO MOMHHUTE, YTO Ha JeK-
MK 0OBIYHO PACCMATPUBACTCS HE BECh MATEpHal, a TOJILKO €ro 4acTh. OCTaibHas ero 4acTh BOCIIOJHS-
eTCsl B MpoLecce caMoCToATebHON paboTel. B ¢Ba3u ¢ aTuM paboTa ¢ peKOMEHIOBAHHOM JIMTepaTypoi
obs3arenbHa. Ocoboe BHUMAHWE MPH ITOM HEOOXOAMMO 0OpaTUTh Ha COEpPIKaHWE OCHOBHBIX TOJIOMKE-
HHH W BbIBOJIOB, OOBACHEHHE SBJICHUI M (DAKTOB, YSICHEHHE NPAKTHYECKOrO MPUIOKEHUS paccMaTpUBae-
MBIX TCOPETHYECKMX BONMPOCcoB. B npouecce 910# paboThl HEOOXOAUMO CTPEMHUTHCS MOHATH W 3aNIOMHHTD
OCHORBHBIE TOJIOKEHHUS PACCMATPUBAEMOro MaTepuana, NpUMepsl, MOSCHSIOLIHE ero, a Takske pazodpars-
Csl B MJUTIOCTPATUBHOM MaTepHasie. .. U T..

10 Onmcanue MaTepuaIbHO-TEXHHYECKOT0 o0ecnedeHnsi, HeoOX0UMOro AJIs
oCymecTB/IeHHs 00Pa30BaTEALHOIO MPoOLECca M0 AHCHUILTHHE (MOLYJ/II0)

10.1 Yueono-1a6opaTopHoe obopyaoBanue
Tabmmna 6 — [lepeuens 0b6opynoBanus 1abopaTopun

HanmenoBanue ayutopuu

(1abopatopin) Hcnonb3zyemoe obopyaoBaHue

AyauTopust

431/1 JlaGoparopust o0uelt XUMUKM | XUMHYECKast 10CYy/1a, XUMUYECKHE PEAKTHBBI, H3-
MEpUTC/IbHBIC U HarpeBaTelIbHbIC TPUOOPHI, KOM-
IUIEKT JIEMOHCTPAIMOHHBIX I1JIAKATOB.

10.2 Texunveckune U JIeKTPOHHbIE CPEACTBA 00y EHHS

JIeKIHOHHBbIE 3AHIATHSL.

AYIHTOPHH JUISl JIEKUHOHHBIX 3aHATHH yKOMIUICKTOBAHBI MEOEIIBIO i TEXHHYECKUMH CPE/I-
CTBaMHU OOyueHMsl, CIIy)KAIIMMU JUIsl [IPeJCTaBIeHUs] yueOHONH uHpopMaiiu O0JBIION aygauTo-
pur (HaOOpHI JIEMOHCTPAIMOHHOrO 000pYAOBaHHs (MIPOEKTOP, SKPaH, KOMIIBLIOTEP/HOYTOYK),
y4eOHO-HarJIsIHbIe TIOCOOUS, TEeMATHYECKHUE HILTIOCTPALIIH).

Jlst peanu3zanny AMCUMIUIMHEL IIOATOTOBIICHBI CICAYIONIHE TTPE3EHTAIMH:
OCHOBHBIC OHATHS U 3aKOHBI XHMUH
Crpoenue BeniecTna
OcHOBHbIE 3aKOHOMEPHOCTH XMMHUECKUX PEaKIlhii
PacTBOpEI M pyrue TucnepeHbie CHCTEMBI
DJIEKTPOXUMHUYECKHE TIPOLIECChI
DJIEMEHTBI KAaUeCTBEHHOI'O H KOJIMYECTBEHHOIO aHaIn3a
BricokomosiekyisipHbie coeinHeHus
IIpakTHueckune 3ansiTus.

SUON i s L (R
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AyIUTOPHH JUIS NPAKTHYECKHX 3aHSATHI yKOMIUIEKTOBAHBI CIEIMATH3HPOBAHHON Mebe-
JIbIO U TEXHHYECCKUMH CPEeJICTBAMH 00yueHHs (IIPOEKTOP, IKPaH, KOMIILIOTEP/HOYTOYK).

Jlaboparopubie 3ansTHSL.

Jst mabopatopubix 3ausTHil Henonb3yetces ayautopus Ne 431, ocnamennas o6opyoBa-
HHEM, yKa3aHHbIM B Ta0I1. 6:

CamocrosiTeibHas pabora.

[Tomemmenns s camocTosTenbHOM paboThl OCHALIEHBI KOMITBIOTEPHOMH TEXHUKON ¢ BO3-
MOKHOCTBIO MOJKIIIOYCHHSI K CETH «MIHTEpHET» M J10CTYIOM K 3JIEKTPOHHON MH(POPMAIMOHHO-
obpasoBarenbnoii cpesie KHAT'Y:

- untanbHeli 3a1 HTB KHAT'Y;

11 HUuble cBenenus

MCTOIU/I‘leCKl/le PEKOMEH/IALUH 110 06yqe}mm JIM ¢ OrPAHUHYEHHBIMH BO3MOKHO-
CTSIMH 3/10PDOBbSI H HHBAJIHAO0B

OcBoeHue JUCHMIUIMHBL 00YYaIOMMMHKCS ¢ OTPAHUYCHHBIMEM BO3MOKHOCTSIMH 310POBBSI
MOXKET OBITh OPraHM30BaHO KaK COBMECTHO C JPYTMMH OOYYaIOMIMMHCS, TAK U B OTICIbHBIX
rpynnax. [penonaraiores cnenuaabHble YCIOBHS U MOTydeH s 00pa3oBanus 06y alomMi-
Csl C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 310pOBbA.

I[Ipodeccopeko-nearoruuecknii coCTaB 3HAKOMUTCS ¢ TICHXOJION0-(DH3HOIOrHUECKAMH
0COOCHHOCTAMH O0YHAIOIHMXCSl MHBATHIOB M JIMIl C OFPAHMYEHHBIMH BO3MOKHOCTSMH 370pO-
Bbsl, HHJIMBUJlyaJIbHBIMU [IPOrpAMMaMH peadMIMTalMU HHBAIUAOB (pH Hanu4auu). [Ipu Heo6-
XOJIMMOCTH OCYIIECTBIISICTCS JIOMOJIHUTEIIbHAS T10JJIEPXKKA MPEroaBaHus THIOTOPAMH, TICHXO-
JIOTaMH, COUMAIIbHBIMH PaOOTHUKAMH, MTPOLIEAIIUMHE MOJINOTOBKY ACCHCTEHTAMH.

B coorsercTun ¢ Meronmyeckumy pekomernanusmu Muno6puayku PO (yTs. 8 anpers
2014 r. N AK-44/058H) B Kypce Hperosnaractesi UCHONb30BaTh CONMANLHO-aKTHBHBIE H pe-
(pIIeKCHBHBIE METO/TBI 00YYEHHS, TEXHONOIUH COLMOKYIBTYPHO peabHITHTAIINE ¢ LENbI0 0Ka3a-
HUSI IOMOIIM B YCTAHOBJICHUH OJIHOIEHHBIX MEXIMYHOCTHBIX OTHOIIECHHI C APYTHMH CTY/ICH-
TaMH, CO3IaHUH KOM()OPTHOTO MCUXOJIOTMYECKOro KIMMAaTa B cTyienyeckoii rpymme. [loaGop u
pazpaboTka yueOHBIX MaTepHaNIOB MPOM3BOJATCS C YIETOM MPEAOCTaBIeHHA MaTepHana B pas-
JHYHBIX (hOpMax: ayMalbHOH, BH3yaJbHOM, ¢ MCIOJNb30BAHUEM CHEIMATbHBIX TEXHUYECKHX
CpesCTB 1 MHPOPMAITMOHHBIX CHCTEM.

OcBoenne TUCHMIUIMHBL TuiamMu ¢ OB3 ocymmecTBiseTcst ¢ MCONB30BAHHEM CPEJICTB
00yuenus o0IIero U CrenraNtbHOr0 Ha3HAYeHHs (MEPCOHANBHOIO U KOJUIGKTHBHOIO HMCIIONB30-
BaHMs1). MarepruanbHO-TeXHHUECKOe 00eCICUeHHE IPE/lyCMaTpHBAET TIPHCIIOCOOIEHHE Ay IUTO-
puii Kk vy 1am i ¢ OB3.

dopma mpoBe/IeHus aTTECTAMK JUTS CTYACHTOB-MHBAIN/IOB YCTAHABIMBACTCS C YIETOM
MHJIMBHYIBHBIX TICHXO(H3KMUeckHX ocobennocteil. s cryaentos ¢ OB3 npeaycmarpusaet-
Csl J0CTYIHas (hopma peIOCTaBICHUS 3aJaHNi OLCHOYHBIX CPEJICTB, @ UMEHHO:

"B IIEYATHOW WJIM OJIEKTPOHHOM (opme (Juis JIMIL C HAPYHIEHHSMH OMNOPHO-
JABHIATEIbHOrO armapara);

* B IIEYaTHOH (hOpMe I 2NIEKTPOHHON (hopMe ¢ yBETHUEHHBIM PHPTOM M KOHTPACTHO-
CTBIO (JUIs1 JIMIL C HAPYLICHHSIMH CJIyXa, PEYH, 3pEHHUS]);

" METOJIOM YTCHUS aCCUCTEHTOM 3aJIaHUsl BCIIYX (JUIsl JIUI] ¢ HAPYLICHHSIMH 3PEHHS ).

CTyzeHTaM ¢ MHBATHIHOCTHIO YBEIHUMBACTCS BpeMsl Ha IIOJrOTOBKY OTBETOB Ha KOH-
TPOJIbHBIC BONPOCHL. J[jisl TAKMX CTYJIEHTOB MpeyCMaTpUBAETCs JOCTYIHAS GOpMa MpeIoCTaB-
JICHHS OTBETOB Ha 3a/IaHUSI, @ HMEHHO!

* MUCbMEHHO Ha Oymare WM HabOPOM OTBETOB HA KOMIILIOTEpe (IIs JIHI[ ¢ HAPYIICHHUS-
MH CIIyXa, peun);

* BBIDOPOM OTBETa U3 BO3MOXHBIX BAPHAHTOB C MCIIOJIL30BAHUEM YCIIYT aCCHCTEHTA (JUIst
JIMIL ¢ HAPYIIEHHSAMH OIIOPHO-JIBUTATEILHOTO anmnapaTa);

* YCTHO (JU1s1 JIMIL ¢ HAPYIIEHUSIMA 3PEHHS, ONIOPHO-IBUTaTeIbHOIO arnapara).
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HpI/I HEOOXOMUMOCTH JIJIA 06yqa}0mnx0ﬂ C HHBAJIMTHOCTBIO IIpoHCAypa OUCHUBAHHA PC-
3YJIbTATOB 06yquHﬂ MOXET MPOBOAUTHCS B HECKOJILKO 3TallOB.
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®OH/I OUEHOYHBIX CPEJACTB
MmO AHCUHUIIJINHE

Xumust
HanpaBneHHe 10JITOTOBKH 1 1.03.04 "Snexmponurxa u nanosnexkmponura" E
- HarpaBnieHHoCTS (1podiiib) HpOszm/zeHHaﬂ INEKMPOHUKA E
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"ot Havana noAroTOBKU 2020
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Buj POMEKYTOUHOM aTTecTaruu | OOGecnieunBaroriee mo/pas/ieneHue 5
f 3avem ¢ oyenkoi ! Kageopa XuXT - Xumus u xumuuecxue f

mexHoiocuu
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1 Hepeuenn nuianupyemMpIxX pe3yabTaToB 00y4eHHs M0 JHCHHILIHEE (MOYJII0),
COOTHECEHHBIX € IVIAHUPYEMBIMH Pe3yJIbTaTAMH 00pPa30BaTe/IbHOM MPOrpaMMBbl

Tabnuna 1 — Komnerenuuu u UHIUKATOPBI UX JOCTHIKCHHUS

Ko u HaumenoBanue

I/IHI[I/IKaTOpBI JOCTHIKCHHUSA

[Tmanmpyempie pe3yibrarsb

KOMIIETCHITHU U O6yq€HI/IH MO JUCIHUIIJIMHE
YHHUBepcabHbIE
O6wenpopeccuoHanbHbe
OIIK-1.  Cnocoben | OITK-1.2. 3HaTh pyHAAMEHTAIbHBIC TOHS-
[PUMEHSITH [Ipumensier 3nanus ecTecTBeH- THSI, 3aKOHBI U TEOPUHU COBpE-

€CTECTBEHHOHAYYHbBIC
U OOLIEHH)KEHEPHBIE
3HAHUS, METO/IbI
MaremMaTH4ecKoro
aHajin3a 1
MOJICTTUPOBAHUS B
UHKEHEePHOH
JIeSITEIILHOCTH,
CBSI3aHHOH C
pa3paboTKOMH,
IIPOCKTHPOBAHUEM,
KOHCTPYUPOBAHHUEM,
TEXHOJIOTHSIMH
POU3BOJICTBA U
JKCIUTyaTalHH
OUOTEXHHUECKHX
CHCTEM

HBIX HAayK B MH)KEHEPHOHN NpaKTH-
K€ IIPOEKTUPOBAHHUS OMOTEXHHYE-
CKHMX CHCTEM U MEJIMIIMHCKHUX W3-
JIeInin

MEHHOH M KJIACCHYECKOH XH-
MHHU, OCHOBHbIC XUMHWYECKUEC
SIBJICHUSI.

YMeTh NPUMEHSTH (PU3HUYECKHE
3aKOHBI M MAaTEMAaTHYECKHE Me-
TOJIBI JUUISL PELICHUS 3a/1a4 Teo-
PETHYECKOTO U NPHKIIATHOTIO
xapakrepa

BJ'IaHCTB HaBbIKaMH ITOCTAHOBKH
U IPOBEJICHUS XHUMHYECKOTO
IKCHEPUMEHTa, 00padOTKM U
aHam3a pesyJbTaToB U pe-
IICHUS TIPAKTUYECKUX 3a/1a4

[Ipoeccnonansuie

Tabmuna 2 — Iacniopt oHIa OLEHOUHBIX CPeICTB

Konrposmpyembie @opmupyemasi HaumenoBanue
pasaesibl (Tembi) KOMITeTeH U OLIEHOYHOT0 IToxa3zarenn ouenkn
AHCHUILTHHBI cpeacTBa
l. OCHOBHBIC TTOHSTHS OIIK-1 l. JlaGoparopuas | 1. Beinonnenwue
H 3aKOHbI XHMUHU pa60Ta Nel-7 HaGopaTopHHx pa60T,
2 Crpoenue BerecTsa 2. [IpakTuueckas HOTHYHEe 3amkcell B
3. OcHoBHBIE  3aKOHO- pabora Nel-8

MEPHOCTH XHMHYECKHX pe-
aKIui

4. PactBoper U spyrue
JIACIIEPCHBIC CHCTEMBI

3 DNEKTPOXUMHYECKUE
IIPOLECCHI

Konrponsnas pabora

71ab0pPaTOPHOM SKypHa-

JIe, YCTHBIH OINPOC IO
TeMe

2. Beinonnenue
IIPAKTHYECKUX  3aja-
HUH, HAIAYHE KOH-
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6. DJIEMEHTBI Kaue- CIIEKTa I10 TEME

CTBECHHOI'0O M KOJIMYECTBEH- 3. KOHTpOHBHaﬂ
HOT'O SR paboTa HpPOBOAMTCS B
BricokomornexyspHble co- .
4achl BHEAyIUTOPHOM
eIUHEHUS
paboTsl. OOyuaromime-
cst
IIoJIy4aroT 3aJJaHHs1

JUIs TIPOBEPKH  YCBOE-
HHS [IPOUJIEHHOIO Ma-
Tepuana. OneHuBaercs
[PAaBUJIBHOCTL  pellie-
HHA.

2 Meroauyeckne MaTepHaIbl, ONPeIesIONHE IPOIEIYPhI OLECHHBAHNS 3HAHMIA,
YMCHHIi, HABBIKOB H (HJIH) ONBITA AEATEJbHOCTH, XaPAKTEPH3YIOIIHE npouecc
¢opMHPOBAHUSI KOMIIETEHIHI

Meroanueckue Marepuaibl, ONpPEACISIOIEe MPOLE/ypPhl OLECHHBAHHS 3HAHHIL, YMEHUH,
HABBIKOB M (MJIM) OIIBITA JIESITEIBHOCTH, PEJICTABIECHBI B BUIE TEXHOJIOTHYECKOI KapThl JUCIIH-
IUIMHBI (Tabauna 3).

Tabnuna 3 — Texnonoruueckas kapra

HaumenoBanue Cpoku Ikana ouenn- Kpurepun
OLICHOYHOI'0 CPEACTBA BBINOJIHEHHS BaHHS OLICHHBAHUSI
1 cemectp
IIpomencymounan ammecmayusn 6 popme 3auem c ouenxoii

1. | JlaGoparopuas paGota eXKEHEACNIHLHO 10 6amroB * 7 | Beimonnenue - 2

pabot Oanos/paboTa,

opopmieHHE

n1abopaTopHOTO
KypHana - 2

Hannos/pabora,

YyCTHasi 3alluTa
(1o Bormpocam) 6
Oaios.
OnenuBaercs
BJIaJIECHHE Mare-
pHaJIOM, €ro Cu-
CTEMHOE OCBOEe-
HHe, croco0-
HOCTH  I[pHMe-
HATH  HYXKHBIE
3HAHUS, HABBIKU
U YMEHUs TpH
aHajimse po-
OJeMHBIX CHTY-

arum.
2. | Ilpaktuyeckas paGora €XKEeHeJIeJIbHO 10 6ammoB * 8 | Onenusaercs
patdor BIIAJICHHE MaTe-

puajiomMm, ero cu-
CTEMHOE OCBOE-
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HaumenoBanue

OUEHOYHOr0o cpeacrna

Cpoxu
BbINOJIHEHHSI

I kaJa onenu-
BAHUSA

Kpurepun
OllCHUBAHMUS

HUE, CII0CO0-
HOCTb IpUMe-
HSITh HY)KHBIE
3HAHUS, HABBIKH
U YMEHUSI TIPH
pelLIeH’H MpaK-
THYECKHX 3a/a-
Hui. banier
YMEHBIIAIOTCS
IPOIOPIIHO-
HAJILHO MPOIIEH-
Ty HPABHIILHO-
CTH peLICHUS.

3. | Konrposbnas pabora

16 nenens

100 danoB

[IpaBunbsHOE
pelenue 3anay
(20 6an-
J0B/3a1a4a).
banner ymens-
A0 TCS TIPO-
HOPLHOHATIBHO
TMPOLIEHTY TIpa-
BUJIBHOCTH pe-
LICHHUSI.

HUTOI'O:

250 Oaiuios

Kpurepun ouenku pesyibTaToB o6yueHnst mo JuCuunmme:
0 = 59 % or MakcMMaIBHO BO3MOXHOI CYMMBI GaIOB — «HEYIOBIETBOPHTEILHO»

(HeJIOCTATOUHBIN yPOBEHB IS TPOMEKYTOUHOM aTTECTAI[MH T10 JIUCIUILINHE);

60 — 74 % OT MaKkCHMAalIbHO BO3MOXKHOH CyMMbI OALIOB — «yJIOBJICTBOPUTEIHHOY
(TOpOroBBIi (MUHUMAJIBHEI) yPOBEHD);
75 — 89 % 0T MakCHMAJILHO BO3MOKHOH CYMMBI GAJIIIOB — «XOPOLION» (cpeanuit ypoBeHb);
90 — 100 % oT MaKkcHMaILHO BOSMOYXKHOH CyMMBI GATOB — «OTIHYHO» (BBICOKHIA (Makcu-
MaJIbHBIH) YPOBEHD)

3

Tunospie KOHTPOJIbHDIC 3aIaHUs HJIX HHbIE MaTEpPHAJIbI, He00X0IMMBbIe LIS
OUCHKH 3HAHMIi, yMEHHIi, HABBLIKOB U (HJIH) ONBITA AeATEJLHOCTH, XaPAKTEPH-
3ylomue npouece popMHPOBAHHSI KOMIETEHIHIT B X0/1€ 0CBOEHHs 00pa3oBa-

TeJILHON NPOrpamMmbI

3.1 3ajanust 11si TEKYIEro KOHTPOJISI yCIIeBAEMOCTH

KOHTPOJIbHASI PABOTA
Bapunanr Nel

1. Ompenernute KoMUeCTRBO BEIECTBA SKBUBACHTA H MOJSPHYIO Maccy 9KBHBAIEHTOB (hoc-
(opa, kucioposa u 6poma B coeTHHEHHMSIX PH;, H,O, HBr.
2. Hamuimte 51eKTpOHHBIE (POPMYIIBI ATOMOB HJIEMEHTOB C MOPSAKOBBIMH HOMepaMu 9 u
28. Tlokaxure pacnpejiesieHHe JIEMEHTOB THX aTOMOB I10 KBAHTOBBIM sueiikam. K KaKoMy
SJIEKTPOHHOMY CEMEHCTBY OTHOCHTCS KAXKIbIH U3 9THX JIeMEHTOR?

3. I/ICXO,HH U3 TIOJIOKCHUS rcpMaHuss U TeXHEUHs B IIGpHOﬂquCKOﬁ CUCTCMC, COCTABLTE
bopmynbl MeTa- u OPTOT€PMAaHHEBOH KHUCIIOT, H OKCHAA TEXHEIMs, OTBEYAIOIHE HX BbICIIEH
CTCIICHH OKuC/IeHUs. M300pasute popMysibl STHX coeluHenuii rpaduueck.
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4. Bpraucnure KOJIMYECTBO TEILIOTHI, KOTOpO€ BBIJICJIUTCS TPU BOCCTAHOBIEHHH Fe,03 me-
TAUIMYECKUM QIFOMMHHEM, €CJIM ObUIO noJiydeHo 335,1 r xenesa.

5. Berauciure AGSQS CJIC/IYIOIUX PCaKIIMIi:

A) 2N3F(K) + C12(r) = 2N8.C1(K) g F2(r)

6)Pb02(K) t 2ZH(K) = Pb(K) + 2ZHO(K)

Moxno i mosyuuts ¢prop no peakimu (a) 1 BoccTaHoBUTH PbO, IMHKOM 110 peaxiuu (0).

6. OKI/ICJICHI/IC CEPBI U €€ JJTMOKCH1a IIPOTEKACT IO YPaBHCHUSIM

a) Sx) + O2 = SOyyy;

6) ZSOQ(F) + Oz = 2803(,—).

Kax u3MeHHTCS CKOPOCTh ATHX PEAKIMA, eClT 0OBeMBbI KOXKIOH U3 CHCTEM YMEHBIIUTE B Ye-
TbIpe paza?

7. BbruuciuTe MOJSIPHYIO KOHIEHTPALMIO M MOJIAPHYIO KOHICHTPAIHIO dKBuBanenTa 20%-
HOT'O PAacTBOPA XJIOPHJIA KAJbINs IOTHOCTBIO 1,178 r/em’.

8. CocraBbTe HOHHO-MOJIEKYIISIPHOE H MOJIEKYJIAPHOE YPABHCHHS THIIPOJIN3a, TTPOUCXO/IsIIe-
ro fpu cmemuBanun pactBopoB KoS u CrCl;. Kaxast n3 B3sithIx costedi rugponmsyercs neoGpa-
THMO JIO KOHIIAa ¢ 00pa30BaHUEM COOTBETCTBYIOIIHX OCHOBAHHS H KHCIIOTHI.

Bapuant Ne2

1. Peakuuu BeIpaXkaiorcst cxemMamu:

P+H103 &+ HzO = H3PO4 + HI
H,S + Cl, + H,0 = H,SO4 + HCI

CocraBbTe 71eKTpOHHBIE ypaBHeHus. Paccrasbre koo HIMENTE B YPABHCHHSAX PEaKIHH.
JLtst Kk 10i peakimy yKaxuTe, Kakoe BEIECTBO SBISETCS OKUCIUTENEM, KAKOE — BOCCTAHOBH-
TEJIEM; KaKOe BEIECTBO OKUCISETCS], KAKOEe — BOCCTAHABJIMBACTCS.

2. VBenuunTCes, YMEHBIIHTCS MM OCTAHETCS (€3 M3MEHEHHS Macca [MHKOBOH MIACTHHKHU
pH B3auUMOJICHCTBUM ee ¢ pacTBopamu: a) CuSOy; 6) MgSOy: B) Pb(NO;),? [Touemy? CocraBp-
T€ DJICKTPOHHBIE H MOJICKYJISIPHBIE YPABHEHHA COOTBETCTBYIOMINX PEAKIIMIA.

3. CocraBbre CXeMy rajbBaHHYECKOrO 5JIEMEHTa, B OCHOBE KOTOPOTO JIGKHT PEaKLHs, [1po-
TEKAIOIIAst 110 YPABHEHHUIO

Ni + Pb(NO3), = Ni(NO;), + Pb

Harnimre snexrponnrie ypasnenus aHofHOro M KaToIHOTO MPOLECCOB. Bhranciure SM1C
91010 Hnementa, ecm [Ni*'] = 0,01 mons/n, [Pb*"] = 0,0001 mosb/i1. OTBeT: 0,064 B.

4. Kakne comm oGycnaBiuBaioT ecTKOCTh HPHPOIHON BOIBI? Kakyio xecTkocTh BOJBI
Ha3bIBAIOT KapOOHATHOM, HekapboHaTHOH? Kak MOXKHO yCTpaHHTH KapOOHATHYIO, HeKapOOHAaT-
HYIO JKCCTKOCTR? Hanuumnre ypaBHeHHs COOTBETCTBYIONINX PEaKIIHil.

5. IlommmepoM Kakoro HeNpesielIbHOr0 yrIeBOAOPOAa SBIISETCS HATypaJbHbIiH Kaydyk?
Hamuumre crpyxrypnyio gpopmyiy storo yriesogopona. Kak nassisaior IpoLece MpeBparieH st
KayuyKka B pesuHy? Hem Mo CTpOeHHIO M CBOMCTBAM paslInualoTes KayuykK H pe3nHa?

Bapuanr 3
1. Bocceranoienne 0JTHOro U3 OKCHIOB XKese3a HeT [0 cXeMe:

Fe3040 + Si) — Fe + SiOx. Bosmoxen 1 o1oT mporiece npu CTaHIapTHBIX ycioBusx? OT-
BET MOJATBEPANTH PACUETOM.

A Hozgg, kJK/MOB Sozgg, Jx/mMoip
FC3O4(K) - 1117,7 151,46
Sigg - 18.82
Feq - 27
| Si05¢q -859,4 40
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1)  -601,1;2)  712.8; 3)  -599,73; 4)  -7772.8.

2. [Tpu cmemmBanuu 2 MoJb BewecTBa A ¢ 2 MoJib BemecTBa B B HekoTopom oObeme K Mo-

. P
MEHTY HACTYIUJICHHs paBHOBecus B oOparumoii cucreme 2A + 2B <+— 4]] obpazosasiocs 1,6
Mo BemecTa Jl. YeMy paBHa koHcTaHTa paBHOBecHs? OTBET MOJTBEPAUTH PACUETOM.

1) 0,316; 2) 3,16; 3) 2,03; 4) 1,23,

3. Kakoii oO6vem rasa Bouienutces, ecid k 400 mur pacrBopa LiOH, tutp KoTOpOro paBex
0,0024 r/mn Obuta nobasneHa cob (NHy)2COs3. OTBET moATBepUTH pacyeToMm.

1) 12,6u1; 2) 0.9611; 3) 21.5m; 4) 0,89611.

4. ["'unposnusy rojaseprarorces conu

1. ZnCly; 2. Cs,COg3; 3. FeBrjs; 4. CaBrs.

04 HBr=10.899; 04 H,CO3 =0.0017, 04 Ca(OH), = 0.78.

VYKa3are NPaBUIIBHBIN OTBET YpaBHEHHS peaKIUU T'HJIPOJIH3A.

1) ZnCl, + H,O — ZnOHCI + HCI pH=17;
2) Cs,CO3 + H,O — CsOH + H,COs  pH>7;
3) FeBr; + H,O — FeOHBr, + HBr  pH<7;
4) CaBr; + H,O — CaOHBr+ HBr  pH>7.

3. Yemy paBHa HKBMBAJICHTHASI MAcCa CEPbI B COEJIMHEHUSIX
1. Na,S0s; >N Cry(SOy)3; 3. (NHy),S; 4, H,S.
1) 16; 2) 5.3; 3) 8; 4) 8.

OTBeT NOoATBEPAUTE PACUETOM.
Bapnanr 4

1. Wmeercs I'D Sn 107 r-non/n Sn'™ // [H'] = 10 r-mon/n /H,, Pt
Yemy paBna Besmumnna IJ[C Taxor? aneMeHTa? OTBeT MOJATBEPAUTH PACYETOM.

1)  0.1105B:; 2)  0.169B; 3)  0.405B: 4)  0.287B.
. YKaszaTh NpaBUJIbLHBIH OTBET JUIsl IIPOLIECCOB HA AJIEKTpoax npu padore ['D u3 Bompoca
Nel
1) SnA(-): Sn2.2e — Sn™
Pt, Hy K (+) : 2H,0 +2 e H, + 20H
2)  SnA(): Sn’-2e — Sn®
Pt,HzK(+):2H++2é — H,
3) Pt, Hy A (-) : 2H,0 - 4 & = 0, +4H"
Sn1<(+):Sn*2+2é — Sn

4 PLH,A():2H +2€ —H,
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SnK(+):Sn-2e — Sn"

3 [louemy aTMochepHas KOpPO3Hs SBISCTCS HIEKTPOXUMHIECKON KOppo3uel MeTauioB?
1) Tak kax merann kontakTupyet ¢ napamu H,O Bozayxa;

2) Tak Kak MeTajl KOHTAKTUPYET ¢ KHCIOPOIOM BO3/yXa;

3) Tak xak mMeTam1 KOHTAKTHPYET ¢ JICKTPOJIUTOM 0OPa30BAHHBIM IIPH B3aUMOJICHCTBAM
YIJIEKUCIIOTO ra3a ¢ BJaroi;

4) Tak Kaxk MeTan1 KOHTAKTHPYET ¢ OKUCIUTEIEM H 3JIEKTPOIHTOM.

4. Mznenne u3 Ti ¢ 3aknenKkoi M3 MacCHBHPOBAHHOM CTAIM, HAXOJUTCS B MOPCKOH BOJE.

ET,-Q/'H =+0,10B; EFe+2/Fc =+0,17B. Vka3ars npaBHJIbHbIH OTBET 2JIEKTPOIHBIX IIPOLIECCOB.
) TiAQ:Ti—Ti%+2e
FeK(+):Oz+4é +2H,0 — 40H
2) TiA(-):Ti—>Ti*2+2é
FeK(+):2H++2é — H,
3) FeA(—):Fe—»Fe+2+2é
TiK (+): Oz+4é +2H,0 — 40H"
4)  FeA():Fe—Fe?+2¢
TiK(+):2H*+2é — H,
-9 Vznenue u3 Ti ¢ 3aknenxoif 3 maccMBHpoBaHHO# cTanu, Haxoautes B pactsope LiCl.
Eri™mi= -1 ,63B; EFJZ/Fe =-0,35B. YKka3arb npaBUIbHbI OTBET JEKTPOIHBIX POIECCOB.
1) TiA(-):Ti—»Ti*2+2é
FeK(+):2H++2é — H,
2) TiA(-):Ti—>Ti*2+2é
FeK(+):Oz+4é +2H,0 — 40H"
3) FeA(-):Fe—+Fe*2+2é
TiK(+):2H*+2é —H,
4) FeA(—):Fe—»Fe+2+2é
TiK(+):02+4é +2H,0 — 40H

6. B kakoii cpezie Bbirognee uconb3oBarh kontakt Fe/Ti (cMoTpu Bompocst 4, 5)
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1) B mopckoit, Tak kak DJ]C MeHbl1Ie.

2) B pactBope LiCl, Tax xax DJ]C MeHbl1e.
3) B mopckoii, tak kak DJIC umeer GoJibliee 3HAYCHHUE.
4) B pacrsope LiCl, Tak xak DJIC umeer Gosnbliee 3HaueHue.

Otser HOATBEPAUTE PCIICHUEM.

7. PaccraButh K09 QHIHEHTE METOIOM 5JIEKTPOHHOTO Haanca:
K>Cr,07 + HCl — KCI + CrClz + Cl, + H,0. Ykasarh cymmapHoe 3Ha4YeHHe K03(ppurreHTa st
PaBOM YacTH:

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

OTBeT NOATBEPAUTH PELIEHHEM.

8. VYKa3zarb NpaBUILHBIA OTBET MY ownenrens U3 Bompoca Ne 6 (OTBET MOATBEPAUTH PELICHH-
eM)

1) 147, 2) 35.5; 3) 17.7% 4) 49,
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Jluer perucrpaunn usmenennii k PITJ

Komuuectro [Tognuce
Homep npoTokoia 3acenanust kaeapsl,
JaTa YTBEPKJIEHUSI U3MEHEHHSI Y paspaboryuka
yTBep U3MEHEHHMSI PII/]
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