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1 OO0mue moy1okeHust

Pabouas nporpamma Jucumiuiunbl « XMMHAS» COCTABIEHA B COOTBETCTBUH C TpeOOoBaHusI-
MH (heIepallbHOTO TOCY1apCTBEHHOTO 06PA30BATENBHOTO CTaHJapTa, yTBEPHKIACHHOTO IPHKA30M
Munucrepersa obpazoBanus u Hayku Poccriickoii ®eneparun Ne 950 or 19.09.2017, u ocHOB-
HOM TpoheccHOHANLHOM 06Pa3oBATELHON MPOrpaMMBI  [OIIOTOBKH «Mmxenepuoe neno B
MEIMKO-OHOIOTHYECKOl TpakTuKe» 10 HanpapieHuio 12.03.04 "BHOTeXHHYECKHe CHCTeMbl U

TEXHOJOTUn",

3ajaun Haxommth onTumanbhbie ycnosus juis npoTeKaHus XUMHYECKUX IIPOLIECCOB;

AUCIHILINHEI OIHCKIBATE XHMHU3M OCHOBHBIX XHMHYECKHX MPOLECCOB; OBIAIETh IIPUEMaMK
H METOJMKAMH PCIICHHs KOHKPETHBIX 3a/a4 M3 Pa3IMYHBIX Pa3leoB XHMHH;
BBIABJISITE B3AUMOCBS3H MEXKAY OTACIbHLIMH XHMHYECKHMH IPOIECCAMHU.

OcHoBHBIE OCHOBHBIC IOHSATHS U 3aKOHBI XHMHH

pasjieibl / Tembl Crpoenue Beriecrsa

JIUCHUIIIUHbI

OCHOBHbBIE 3aKOHOMEPHOCTH XUMUYECKHX PeaKIinii
PactBope! n ipyrue qucniepcHble CHCTEMBI
DJEKTPOXHMHYCCKUE HPOIIECCHI

6. DJIEMEHTBI KAUECTBEHHOIO M KOJHUCCTBEHHOTO aHATN3a
BricokomoiekynsipHble coemuuens

A e fad f¥ poe

2 IlepeueHb MIAHUPYEMBIX PE3YJILTATOB 00YYEHHS 110 AHCIHILTHHE (moaymo),
COOTHECEHHBIX ¢ HHANKATOPAMH JIOCTHIKEHHSI KOMIICTEH I i

[Iponece u3yuenus qucuummmnbl « XuMusy» HAIpaBJICH Ha (OPMHUPOBAHME CIIEYIONIMX
komnerennui B coorerctBur ¢ ®I'OC BO 1 ocHoBHOI 06pa3oBatesbioil nporpammoit (Tab-

muna 1):

labmnna 1 — KomneTeHIuu 1 HBIMKATOPBI X JOCTHIKEHHS]

Kox u HaumenoBanue Munukaroper nocTuskenus IInanupyemble pesynbraTsl

KOMIIETeHIIUH 00y4eHHs IO JTUCIHIUINHE

YHuUBepcalibHbIe
O6menpodeccnonanbbie

OINK-1.  Cnoco6en | OITK-1.2. Buarb PyHaMCHTAIbHbBIE TOHS-
IPUMEHSTh [Ipumenser 3HaHus ecTecTBen- THSI, 3aKOHBI U TEOPHH COBpE-
CCTCCTBCHHOHAYYHBIE | HBIX HAYK B HHIKEHEPHOM MPAKTH- | MEHHOH M KJIaCCHYECKOM XH-
W OOLICHHKEHEPHBIC | K€ IPOCKTHPOBAHMS OGHOTEXHUYE- | MUM, OCHOBHBIE XHMHUECKHE
3HAHMS, METOJIbI | CKHUX CHCTEM U MEAHLHHCKUX H3- | SIBJICHHS.
MaTeMaTH4YeCcKOro TN YMETh IPUMEHSATH (PU3HUYECKHE
aHajmusa " 3aKOHbI U MAaTEMaTHYECKUE Me-
MOJICTTMPOBAHHUSI B TOJIBI JUIs PELICHHUS 3a1a4 TEO-
HHIKCHEPHOH PETHYECKOr0 M MPUKJIAJHOIO
JICATEILHOCTH, Xapaxrepa
CBA3AHHOH c Brajets HaBbIKAMH TOCTAHOBKH
pa3paboTKOH, U ITPOBEAEHUA XUMHYECKOrO
HPOEKTUPOBAHHEM, 9KCHepUMeHTa, 00paboTKu M
KOHCTPYHPOBAHHEM, aHaju3a pe3ysibTaToB JUIA pe-
TEXHOJIOTHSIMH IICHHUS IPAKTUYECKUX 3a/1a4
ITPOU3BOJICTBA H




JKCIUTyaTaluu
OMOTEXHUYECKUX
CUCTEM

IIpodeccnonansunie

3 Mecro auenunumnet (Mopy.s) B CTPYKTYpe 00pa3oBaTe/ibHOI IPOrPAMMBI

Jucuunmuna «Xumus» usyyaercs Ha | kypce(ax) B | cemecrpe(ax).

Jluciunianna BXomuT B cocrta 6ioka | «JIuCcHUIUIMHBL (MOAYIN)» U OTHOCHTCH K
00si3aTebHON YacTH.

JUtst OCBOCHUS TUCHMILIMHBI HEOOXOAMMBI 3HAHMSL, YMEHHS, HABBIKH U (uiu) onvim
npakmuyeckou_oesmenvHocmu, chopMHUpPOBAHHBIE B MpoIecce M3yueHHsl TUCIUILIME / mpak-
THK: OCHOBBI 6€301aCHOCTH KU3HEIESI TELHOCTH, Xumus, Ousuka.

3HaHMsI, YMEHUS M HABBIKH, chOpMHPOBAHHBIC NIPH M3YYCHHH AMCIUILIHHbL «XHAMHUS,
OyIyT BOCTpeOOBANEI MpH H3ydeHnH MOCIEAYIOIINX JUCIHIUTHH QuU3uKd.

4  O0beM QHCHHILITHHDBI (Moy.1s1) B 32a4€THBIX eIHHUIAX ¢ YKa3aHHEM KOJIMYeCTBA
AKAIEMHECKHX 1aCOB, BBUICJICHHBIX HA KOHTAKTHYI0 paboTy 06y4aomuxcs ¢
npenoaasare/ieM (110 BUAaM y4eOHbIX 3aHsATHIT) 1 HA CAMOCTOATEILHYIO paboTy
o0y4Jaromumxcst

Ob6mias TpyoeMkocTh (06HeM) AUCHHILTMHBI COCTABISET 3 3.¢., 108 akaj. yac.
Pacnipenienenne o6bemMa HCITHIUTHHEL (Moty1st) 1o BuziaM yueGHBIX 3aHSTHIA pezcTaB-
JeHo B Tabsuue 2.

Tabmuua 2 — O6sem auciumInbI (MOJ1yJIs1) 110 BUAM YUeOHBIX 3aHSATHI

Bceero akagemun-

O0beM JHCHHILIHHBI
YeCKHX 4aCOB

O0was Tpy1I0eMKOCTb JUCIIUTLIHbI 108

Konrakrnas ayauropuas pa6ora 0by4arommxcest ¢ npenogaBarteiem (1o 48
BH/IAM Y4e0OHbIX 3aHSITHIT), BCero

B Tom uucne:

3AHSITHS JICKUHOHHOI0 THNA (JICKUWH U HHBIC YYEOHbIE 3aHSTHS, npeuy-
CMATPHBAIOIIHNE MIPCUMY LICCTBEHHYIO Nepeady yu4eOHON uH(opMAaIuy re- 16
AAarorn4eCKUMH paboTHHKAMHK )

SAHSITH CCMHHAPCKOTO THNA (CEMUHAPBI, IPAKTHIECKUE 3aHATHSI, TIPAK-
TUKYMBI, JJabopaTopHbie paboThl, KOJUIOKBHYMBI U UHbBIC aHAJIOTUYHBIE 3a- 32
HATHS)

Camocrosirennbuas pagora 00y4al0mHUXCsl H KOHTAKTHAS pafoTa, BKIIO-
HAIOIAs TPYIIOBLIC KOHCYILTALHH, HHAMBUYAIbHYIO PA00TY 00YyYaio-
IIUXCS ¢ MPEnoaaBaTe/IAMH (B TOM YHCIIE WHJMBUYaJIbHBIC KOHCYJIbTALMH);
B3AMMOJICHCTBHE B HJICKTPOHHON HH(BOPMAIMOHHO-06pazoBaTeLHOI cpene
By3a

60

LHpOMe)}(yTOLIHaH arTecrands o0y4aomuxes — 3a4yer ¢ OLEeHKOl




S Coaepxanne QMCHUTIMHBI (MoyJIst), CTPYKTYPHPOBAHHOE 110 TEMAM
(pasjesam) ¢ yKkazanueM OTBEeHHOr0 HA HHX KOJIHYECTBA AKAXCMIYECKHX
YaCOB H BH/I0B Y4¢OHOI padoThI

Tabmana 3 — Crpykrypa u cojepxaHne TUCIUIUIMHBL (MoJtyist)

Bribl yuebHo# paboThl, BKIIIOYas caMoCTOs-
TeIbHYIO paboTy 00YUAIOLMXCS B TPYH0EM-
KOCTb (B Yacax)

Konrakrhas pabora

HaI/IMeHOBaHHe pasaeiioB, TeEM U COACPIXKAHUEC InperiogaBaresisi ¢ O6y'—IaIOIIII/IMI/ICSI
Marepuana Jlekumu | Cemunap- | JlaGopa-
CKHe TOPHbIE CFC
(npakTH- | 3aHATHSA
4ecKue
3aHSTHSA)
Texnuka 6e3onacHocTn, oXpana Tpyza 2
OCHOBHBIC TIOHATHS M 3AKOHBI XUMUH o 2 2 10
Ctpoenue Bemecrsa 2 . 2 8
OCHOBHBIE 3aKOHOMEPHOCTH POTEKAHUS XUMHU- 3 3 ) 10
YECKUX PeaKIHii
PacTBopsI 1 ipyrue qucnepcHeie CHeTeMbl 2 2 2 10
DIEKTPOXUMHUYECKHE TPOLIECCH 3 3 2 10
DJNIEMEHTBI KAYECTBEHHOTO H KOJIHYCCTBEHHOTO ) ) ) 6
aHaJIn3a
Bricokomonexyisipupie coeunenus 2 p Z 6
MIEEHA 16 16 16 60
10 JINCIHILIHHE

6 Bueayanropuas camocrositensHast pabora o0y4aOmUXCH M0 UCHUILTHHE
(MoxyJ1r0)

Ilpn nnanmpoBaHuuM camocTosTeaLHOM paboTBI CTYyACHTY PCKOMEHIYETCH PYKOBOI-
CTBOBATLCA CIICAYIOLIMM PACIPENCNICHHEM YaCOB Ha CAMOCTOSATENbHYIO pabory (Tabmuna 4):

Tabimua 4 — Pexomeniyemoe pacnpeesnenue 4acos na CaMOCTOSTCIIbHYIO paboTy

Komnouente! camocrosteannoii pagors Kosmmdecrso uacon
M3yuenne teopeTnyeckux pasaesos AUCIMILIAHLI 16
[oAroToBKa K 3aHATHSIM CEMHHAPCKOTO THA 16
[lonroroska k naGoparopueiv paGoram, opopmirerne nabopaTopHo- 28

Fo KypHalla, IOArOTOBKA K 3allUTe J1ab0paTOPHBIX paboT; MOArOTOB-
Ka H 0opMIIeHHe KOHTPOJIbHOI paGoThI

60

7  Ouenounpie CpeaCTBA I/ IPOBEACHUS TEKYIero KOHTPOJIS U
MPOMEKYTOUHOH ATTECTANMH 08y IAIOMMXCS 110 AMCIHILIHHE (Moay/0)

DOoH/L OUEHOYHBIX CPEACTB JUIS MPOBEICHHS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH H
POMEAKYTOUHOH aTTecTaunu npeacrasies B [Ipunosxkenny 1,

[ToyHbIi KOMIIJIEKT KOHTPOJIbHBIX 3aJIaHUH HJIK HHBIX MaT€pHajioB, HeOﬁXOﬂI/IMI:»IX JUIS
OLECHUBAHUS Pe3yILTATOB OOYYCHUS IO AUCLMIINHE (MOAYJIIO), IPAKTHKE XpaHHTCH Ha Ka-
(henpe-paspaboTunke B GyMaKHOM i NIEKTPOHHOM BHJIE.

]




8 YuebHo-MeToaMYecKoe H nHGOpMANHMOHHOE ofeciedeHHe AU CIHILIHHbI
(moxyis)

8.1 OcHoBuasi iuTepaTypa

1 Axmeros, H.C. O0mast u Heopranuveckast xumust : yueOHuk juist By3o8 / H. C. AxmeTos.
- 5-€ u3/., ucup., 4-e usl., ucnp. - M.: Beictas mkomna: Axagemust, 2003; 2001; 1998. - 744c.
539K3

20 mnka, HJL OOmas xumus : yueOuuk s Bysos / H. JI. I'nmnka; nox pen.
B.A.Ilonkosa, A.B.babkosa. - 18 -e u3j., nepepab. u pom., 17-e u3j., nepepad. u goI. - M.:
fOpaiit, 2011. - 886¢. 3985K3

31'nunka, H.JI. 3anaun u ynpaxxenus no obweit xumuu / H.JL Tnunka. —u3. crep.- M.:
KnoPyc, 2011. — 240c.

4 ®posos, B.B. Xumns : yuebuoe nocobue s By3os / B. B. ®posnos. - 3-e uzj., nepepad.
u joi. - M.: Beicmast mikosa, 1986. - 543¢. u3-2ok3 a6-6557K3

SEnpumon, B.W. Ocuopbr obmeit xumun [Diaekrponnsii pecype] : yueGHOe moco-
oue/B.M.Endumos, 2-e usn. - M.: HUL] UHOPA-M, 2015. - 256 ¢. // ZNANIUM.COM : sek-
TpOHHO-OuOmoTeunast cucrema. — Pexum gocryna:  http:/www.znanium.com/catalog.php,
OrPaHUYEHHBIH. — 3arJ1. ¢ SKpaHa.

8.2 JlonmoJsiHuTejibHas JiATEPATYpA

1 Kopopun, H.B. O6wmas xumus : yaebuuk s cryaenros sysos / H. B. Koposun. - 9-¢
u31., nepepad. - M.: Beicimast mkosa, 2007; 2004; 2000; 1998. - 557¢. 31 sk3

2Vraii, S1.A. OOmas u Heopranuueckas XuMmus : yueOHUK U1 By30B / 1. A. Vraii. - 4-e
u3JL., crep. - M.: Beicmas mkosa, 2004; 2002; 2000; 1997. - 528¢. 975k3

8.3 MeToauueckue YRazanus JJIst CTYACHTOB 110 OCBOCHHUIO THCUHMITIMHBI

ke 3akoH dKBHBaJeHTOB: Meromnueckue ykazanus /Coct. B.B. Cazonos. Komco-
MOJIbCK-Ha-AMype: KoMcomoibCkuii-Ha-AMype roc. Text. yu-T, 2002. — 8 c.

2. Komiuiekcnple coenuHenus: Mertoanveckue ykazanus /Coct. B.B. Temem. —
Komcomonbck-na-Amype: 'OYBITIO «KHAT'TY», 2003. — 8 c.

3. CKOpOCTb XMMHYECKHX PEaKIHil. XHMHYECKOE PABHOBECHE.: METOIMYECKUE YKa-
3aHus K JlabopaTopHoit pabote 1o kypey «OOmmast u Heopranuueckas Xumusy / coct. : H.JI.
Hazapenko. — Komcomonbck-na-Amype: ®I'5OY BITO «KHAT'TY», 2015. - 10 c.

4. Karanus: meromuueckne yxaszanust k jaboparophoii pabore no xypey «O6mmas
xumusay» / coer. H.J{. Hazapenko. — Komcomonnek-Ha-Amype : ®I'BOY BITO «KuAT'TY». 2015.
—8c.

5. PacTBopsl : MeTOMUECKUE YKA3aHHUS K BBINOJHEHHIO J1ab0paTOpHOIl paGoThI 110
kypcy «Obuast xumus» / cocr. H.JI. Hasapenko. — Komcomonbck-na-Amype: ®PI'BOY BIIO
«KHAT'TVY», 2015, 7 c.

6. Kectkocts Bosbl: Metonuueckue ykasanus k naboparoproii pabore mo obmeit
xumun/ Coct. MU, 3onorapes. — Komcomonbek-na-Amype: F'OYBITO «KuAT'TY », 2004. - 7 ¢.
¢ DNeKTPOMTHYECKAsT ANCCOLUMALNS: METOAMYECKHE yKa3aHus K J1abopaTopHOi

pabote 110 kypcy «O06mias u Heoprauudeckas xumus» / coct. : B.B. Tenerr — KoMmcoMombek-Ha-
Amype: ®I'BOY BITO «KHAI'TY», 2015. -9 c.

8. ['mapoins coneit: Meronuyeckue ykaszanus /Coct. H.B. Pemusora, H.JI. Haza-
perko. Komcomoubek-na-Amype: TOYBITO «KHAT'TY», 2008. — 17 .
9, OKHCITHTEBHO-BOCCTAHOBHTEBHBIC pCaKLMU: METOAMYECKME YKa3aHHUs K Bbl-

0



TNOJHEHHIO 1Tab0paTopHoil paboTsl Mo kypey «O6mas xumus» / coer. WM. 3onorapes, H.JI.
Hasapenko — Komcomonbek-na-Amype : ®I'BOY BITO «KHAI'TVY», 2015. - 10 c.

10. DIIEKTPOXUMHYECKAst KOPPO3Usl METAIOB: MeToauueckue ykazanus / Coct. U.H.
3onorapes. - Komcomobcek-Ha-Amype: Komcomounbeknii-na-AmMype rocy1apcTBeHHbIH TexXHHU-
deckui ynusepcurer, 2008. - 12 ¢.

11. Onexrponns: Meroanueckue ykazanus /Coct. V.. 3oa0TapeB. — KoMCOMOIbCK-
Ha-Amype: 'OYBIIO «KnAI'TYy, 2003, — 10 ¢.
12. P~ SJIEMCHTBI: MCTO/IMYECKHE YKA3aHUsI K BBINOJHEHHIO J1abOpaTOpHO paboThi

1o kypey «OOmas 1 Heopranuyeckass xumusy / cocr. T.A. Kymukosa. — Komcomosnbck-ma-
Amype : ®I'BOY BIIO «KHATI'TY», 2016. — 10 c.

13. d — 9JIeMEHTHI: METOANYECKHE YKA3AHHS K BBITOTHEHHIO nabopaTOpHBIX paboT 110
Kypcy «O06mas u neopranudeckas Xumusi» / coct. T.A. Kysmmkosa. — Komcomornsck-na-Amype :
®I'bOY BIIO «<KHAI'TY», 2011. - 12 ¢.

14. Opranuyeckne MoJTuMepbl: METOIMYECKHE YKA3aHUs K BBIIOIHCHHIO naboparop-
HBIX pabor 1o kypcy «O6mas xumus»y / cocr. .M. Pemuzos. — Komcomosbck-na-Amype :
OI'bOY BIIO «KHAI'TY », 2004. — 11 c.

YKa3aHHble ~ METOJMYECKHE  MATepUalbl  TaKIKe pasMmemensl 1Mo anpecy:
https://knastu.ru/students/nmuunprii kabumner.

8.4 Cospemennsie npodeccHonaabubie 623b1 TAHHBIX 1 HHPOPMAIIMOHHbIE
CHPABOYHELIC CHCTEMDBI, HCMOIb3YeMble MPH OCYINECTBJICHHH 00PA30BATEIBLHOIO
npouecca no JHCHHILIHHE

1. Peeparnsro-6ubmuorpaduueckue 6aspr nannsx BUHUTH 1o ecrecTBeHHEM
HayKam (http:l/www.viniti.ru/productslviniti-database) » "Xumus", "®Ouzuka", "Buonorus" u Jpyrue

2. Mudopmannonto-nonckosas cucrema DejiepabHOr0 MHCTHTYTA TIPOMBIIILICH-
HOM COOCTBEHHOCTH (http:/inew.fips.ru) » TIoqHBIE TEKCTHI POCCHICKUX TTATEHTOB H 3asBOK

& basza nanueix MINCRYST (http://database.iem.ac.ru/mincryst) P Kpucramnorpadgu-
HCECKUC JIaHHbIC MUHEPaoB IHCTHTYTa SKCnepUMEHTalbHOM MuHepanoru PAH

4. bank manneix PAJIDH (http://www.chem.msu.su/ruslchinfolraden/welcome.html) »
ConepsknT HHGOPMALHMIO 1O paHAIIMOHHBIM I DHEPreTHYECKUM MapamMeTpaM JBYXaTOMHBIX MO-
JEKY1

S basa nanneix "Tepmuueckne KoHCTaHTHI RemecTs" (http:/lwww.chem.msu.sulcgi-
bin/tkv.pl?show=welcome.html)

0. Alkalinity Calculator (or.water.usgs.gov/alk) P baza qaHubIX 110 METOYHOCTH U
METO/IaM €€ OIPe/ICICHHUS.

y Biocatalysis-Biodegradation Database (eawag-bbd.ethz.ch) » Baza manubix co-
ACPKUT HHPOPMAIIHIO 110 MUKPOOMOTHYECKHM OHOKATAIHTHYCCKIM peakiusaM u crnocobam 6u-
OJIErpajialiii KCeHOOMOTHKOB.

8. CAS Source Index (CASSI) Search Tool (cassi.cas.org/search.jsp) P pecypc,
NPC/IHASHAYCHHBIA JUIS YUEHBIX U OHOMHOTEUHBIX PabOTHUKOB, KOTOPBIM HY)XKHA JOCTOBEpHAS
Oubimorpaduueckas HHGOPMALHUS: TTOZBOISIET ONpeJIe/INTE WK IMOATBEPHTL HA3BAHHI H ab-
OpeBHaTypBI HKypHAJIOB, BKIIOUEHHDIX B ykazaremu Chemical Abstracts Service (CAS) ¢ 1907
rouaa.

9, Chemical Data Access Tool (java.epa.gov) P undopmarms o 3J10pOBbE U 0€3-
OnmacHocTH npeactasientas EPA mox kontponem Toxic Substances Control Act (TSCA), urobs1
y3HaTh OOJIbINE O XMMHKATaX, KOTOPBIE IIPOMU3BENICHBI MM UMITopTUpoBanbl B CIIIA.

10. ChemExper Chemical Directory (www.chemexper.com) » Karaior xummue-
CKHX BEIIECTB U UX IMOCTAaBIIUKOB.

11. ChemDB Web Interface Index (cdb.ics.uci.edu) » ChemDB npemiaraer Gec-
IJIATHBIA OHJIAHH WHCTPYMEHTAPHIL 110 XHUMHH. Texymas Bepenst conepxutr Gosee 4 M omnmca-
HHI coeIMHeHHi u Gostee 8 muH H30MEpPOB.

12. Chemical Search Engine (www.chemindustry.com) » Basa jgannpix 10 (papma-
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KOJIOrHYECKON M OMOTEXHUUECKOH HHAYCTPUH, HAyYHOMY 000pY10BaHHUIO U T. 1. MMeercs kara-
JIOT KHUT, CIIPABOYHHUKOB, XKYPHAJIOB H OI0JUIETEHEH.

13. Chemical Structure Lookup Service (cactus.nci.nih.gov) » «Anpecnast Kaura»
10 XHMHYECKUM CTPYKTYpaM. OObEIMHSET HECKOIbKO 0a3 TaHHBIX 110 XHMHH.
14. ChemSpider (www.chemspider.com) P Pecypc oTKpeITOro aocTyma, obecre-

YMBAIOIIMH JOCTYI K MUJUTMOHAM ONMCAHMH XHMUYECKHX CTPYKTYp. [Tonck mpoBoauTes 1o He-
CKOJIbKHM Oazam, B Tom uncne PubMed u NCBI Entrez u sip.

15. ChemSynthesis (www.chemsynthesis.com) P ba3a 1aHHBEIX XHMHYECKHX Be-
LIECTB, COJEPXKHUT TaKKe MHOOPMAIIMIO O METOJaM MX CHHTE3a M (PU3HMUYECKHM CBOHCTBAM, Ta-
KUM KaK IJIOTHOCTh, TOUKA IUIABJICHUS, TOUKA KHIICHHA U T.1.

16. Crystallography Open Database (www.crystallography.net/cod) » Baza nan-
HBIX KPUCTAIIMYECKUX CTPYKTYP OPraHMYECKHX, HEOPraHHYEeCKHX, METAII0-OPraHNnYecKuX Co-
CIMHEHUI W MHHEPAJIOB, 3a UCKIIOYEHHEM OHOMOIUMEPOB.

17. EarthChem (www.earthchem.org) » Caiit npeutaraer noctyn k reoxummye-
CKOH, IETPOJIOTHYECKOH, re0XpoHoIIorHYeckoil nudopmaruu, B Tom uncie gepes the EarthChem
Library, the EarthChem Portal(6asel manubix PetDB, SedDB, GEOROC, NavDat, USGS, and
GANSEKI), PetDB, NAVDAT, SedDB, and Geochron.

18. ¢Molecules (www.emolecules.com) P Gaza JaHHBIX 110 HCCIICIOBAHUSIM B 001~
CTH OPraHUYECKOH XUMHH.
19. Jmol (jmol.sourceforge.net) » Bpaysep JAVA s noucka u3o6paxenuii Xu-

MHYECKHX CTPYKTYp B popmare 3D, B ToM unciie Guomonekyst, kpuctamios u T. i Ilpeyiaraer-
CSl TAKKE AaHUMUPOBAHHAS IEMOHCTPAIUA.

20. NIST Chemistry WebBook (webbook.nist.gov) » Caiir npenocrarmsier jocryn
K JaHHBIM 110 Xumuu 1 Qusuxe. Komexmwn nouepxusaiores [porpammoii NIST.

4 Organic Chemistry Portal (www.organic-chemistry.org) P Ilopran s xumu-
KOB-OPraHUKOB.

22, Organic Chemistry Resources Worldwide (www.organicworldwide.net) »
[Topran npennaraer aHHOTHPOBAHHKIH KATAJIOT CAWTOB MO OpPraHUuYeCKOM XUMHH.

23. PubChem Project (www.syntheticpages.org) P Ilouck Gosee 8 MiH coemmne-

HUH 110 pasnudnbiM kputepusiv. Caift noyiepxkusaercs HalMoHaIbHBIM HEHTPOM 110 GHOTEX-
HOJIOTHSIM.,

24. Spectral Database for Organic Compounds, SDBS (sdbs.db.aist.go.jp/sdbs/cgi-
bin/cre_index.cgi) P Baza JaHHBIX 10 CHEKTPaM OPraHHYECKHX COCAMHEHMIA. ITonepxuBaer-
¢ HanMoHa bHBIM MHCTHTYTOM MepesioBOi NpOMBIILIEHHOM Haykn u Texnoisorud (National
Institute of Advanced Industrial Science and Technologies), SInonwus.

25, spectroscopyNOW.com (www.spectroscopynow.com) P Becruiatapiii omaiin
PeCype 1o CHEKTPOCKONHMHU U CIEKTPOMETPHHU (DIEKTPOHHBIC XKYPHAILI 10 aTOMHOH IMHCCHH,
JIa3epHOH M rasMeHHol cnektpockonuu, MK crekTpockonuu, paMaHoBCKO# CIIEKTPOCKOIHH 1
np.).

26. SPINUS-WEB (www2.chemie.uni-erlangen.de/services/spinus/) » Criekrpsl 1

SAMP xumMuueckux CABUIOB, KOHCTAHTBI B3aHMOJICHCTBHSI, U IOJHBIC CIEKTPbl MOJICKYJISIPHBIX

CTPYKTYD.
27. SyntheticPages (www.syntheticpages.org) » 1o GecruiarHas UHTEPAaKTUBHAS
Oasza JAHHBIX 110 XUMHYCCKOMY CHHTE3Y.
28. TOXNET (toxnet.nlm.nih.gov/index.htm) » ba3a JaHHBIX 1O TOKCHKOJIOTHH,

ONACHBIM XHMHYECKHM COCTMHCHHMSIM, COCTOSIHUIO OKPYIKATOIIEH Cpe/ibl M 3I0POBbS.

8.5 Ilepeuenn pecypcos HH(OPMAHOHHO-TEJICKOMMYHHKALHOHHOH CeTH
«Mnrepuer», Heo6X0AMMBIX IS 0CBOCHH S AMCIMILIHHBI (mopy.s)

1. Bukuneaus http://ru.wikipedia.org
2. Xumuyecknit noprai http://www.xumuk.ru
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3. Hayunas snexrponnas 6ubiuoreka eLIBRARY.RU [Dnekrponnsiii pecype]. - Pexum
nocryna: http://elibrary.ru, cBOOOTHBII.

4. EcrecTBeHHOHAy4HBII 006pa3oBaTeibHbIN TOpTAN [DIEKTPOHHBIH pecype]. - Pesxum n1o-
cryna: http://en.edu.ru, cBOGOAHBIH.

8.6 Jlnuensnonnoe u cBOOOHO pacnpocTpansieMoe NporpaMMHoe odecredenue,
HCIOJIB3yeMoe MPH 0CY I eCTBICHHH 00pa30BaTEeILHOIO MpoLecca
10 AMCHUIINHE

Tabmuna 5 — Ilepeyenp HCII0JIB3yEMOro MPOrpaMMHOTO 00eCIIeYEHUs

Hanmenosanune [10 PexBH3uTBI / yCII0BUSI HCIIOJIB30BAHUS
Microsoft Imagine Premium JInuensuonnslit joropop AD223 Ne008/65 ot 11.01.2019
OpenOftice CBobo/1HAS JINIICH3US, YCIOBHUS HCIIOIB30BAHMS 10 CCBUIKE:

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

9  Opraun3annoHHO-IIEJArOrHYeCKHe YCIOBHSI

Opranunsanus 06pa3oBaTe/IbHOrO MPOLECCa PErIaAMEHTUPYETC YUeOHbIM IAHOM H pac-
MHCAHHEM YYEOHBIX 3aHATHH. f3bIK 0Oydenus (npenopasanus) — pycckuitl. Jlis Bcex BHIOB
ayJIMTOPHBIX 3aHATUI aKaJIeMHUUECKHIl yac yCTaHABIMBACTCS POJODKUTEILHOCTEIO 45 MHHYT.

Ilpu dpopmuposanuu cpoel HHAHBHIYaIbHOH 00pa3soBAaTC/IBbHON TpackTOpuH 00y4aro-
HIHIACS UMEET MPABO Ha Nepe3adeT COOTBETCTBYIOUMX UCUHILIAH U IPO(YECCHOHATBHBIX MOTY-
JIeil, OCBOCHHBIX B IPOIECCE MPEALIECTBYIOUIEr0 00yUeHHUs!, KOTOPBI 0CBODOKIAaeT 0Oyyarone-
rocst OT HEOOXOIMMOCTH MX IIOBTOPHOI'O OCBOEHHMS.

9.1 O6pazoBaTejibHbIE TEXHOJIOTHH

Y4eOHbIi nmporece Npy MPEno[aBaHui Kypca OCHOBLIBAETCS HA MCIIONL30BAHUN TPAJIH-
LIMOHHBIX, HHHOBAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX 00PA30BaTEIBHBIX TEXHOJIOrWiM. Tpaaumuon-
HbIe 00pA30BATENbHBIE TEXHOJOITMM HPEJICTABICHBI JICKIHAMH U CEMUHAPCKMMH (IIPAKTHYECKHU-
MI/I) 3aHATHAMHU, I/IHHOBaHI/IOHHbIC O6pa3()BaTCHI)HbIC TCXHOJIOI'HMH HMCIIOJIb3YKOTCA B BHC HIHPO-
KOT0 NPUMMCHCHUS aKTUBHBIX M MHTEPAKTUBHBLIX (JOPM IIpoBeeHus 3ausaTuil. Mnpopmanmonnse
00pa3oBaTesibHbIe TEXHOJIOTHH PEANTH3YIOTCS MYTEM aKTHBH3AIMM CAMOCTOSTENBHOM paboThI
CTYJZIEHTOB B MH(pOpMaIHOHHON o6pasoBarensHoil cpese.

9.2 3aHATHA JEKUMOHHOI0 THIIA

JlekunonnbIi Kype npenonaracT CHCTEMaTH3HPOBAHHOE U3JI0KEHAE OCHOBHBIX BOIIPO-
COB yueOHOro 1iana.

Ha niepBoit siekimu siekTop 00s13aH NPeyIpe/nTh CTYIEHTOB, IIPUMEHHTENLHO K KAKOMY
OazoBoMy yucOHHKY (yueOHHKaM, y4eOHBIM TOCOOMsM) OyIET IPOUYUTAH KYPC.

JIeKIMOHHBIN Kypc JOJKeH aaBaTh HauGonsmmit o6beM uHpOpMamu U obecrneunpars
Oosiee riryboKoe NOHMMaHHe YUeGHEIX BOIIPOCOB IIPH 3HAYMTETHLHO MEHBIIEH 3aTpaTe BpeMeHH,
HYEM OTO Tpe6yeTC5{ 6OJ'II)HII/IHCTBy CTYACHTOB Ha CaMOCTOSTEJIBHOE H3Yy4CHHEC MaTcpuajia.

9.3 3aHATHS CEeMHUHAPCKOIO THIIA

CeMHHAPCKHE 3aHSTHS IPEJICTABIISIOT COOOM JETATH3AIMIO JIEKIHOHHOTO TEOPETHUECKO-
ro MaTepuasa, poOBOIATCS B IeJISAX 3aKPEIICHUs Kypca H OXBATHIBAIOT BCE OCHOBHBIE Pa3JIeIIbl.

OcHoBHO¥ (hopmoii mpoBeeHusI ceMUHAPOB sBJIseTCs 00CYXKIeHIe HAHG0Iee IPobIIeM-
HBIX M CJIOJKHBIX BOIPOCOB 10 OTHENBHBIM TEMaM, a Tak)Ke pa3dop NPUMEPOB M CUTyaIuil B
ayIMTOPHBIX YCIOBHUSIX. B 00s3aHHOCTH mpernojaBaresis BXOAST: OKAa3aHHe METOAHYECKOH I10-
MOIIHM U KOHCYJIbTHPOBAHHE CTYASHTOB [0 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb Ha CEMHUHAPCKHMX 3aHATHAX OLCHUBACTCS 110 CIICAYIOIUM KPUTEPHSAM:
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* OTBETBI Ha BOIIPOCEI, [Ipe/laraéMble MPero aBaTesieM:;

* YYaCTHE B JIMCKYCCHSX;

* BBIIIOJIHEHUE IIPOCKTHBIX U MHBIX 3aJaHHIA;

* ACCHCTUPOBAHUC npernoagaBaTeiirO B MNpOBCIACHU U 3aHSITHH.

OTBeT j101KeH GBITH ApryMEHTHPOBAHHbIM, PA3BEPHYTHIM, HE OJHOCIOKHBIM, COIEPKATE
CCBUIKH Ha HCTOYHHUKH.

ﬂOKHaﬂb[ U ONIIOHHUPOBAHHUE OOKJIAJI0B IIPOBEPSAIOT CTCIICHL BJIAJACHHS TCOPCTHUYCCKUM
MaTepuajom, a Tak)ke KOPPEKTHOCTb H CTPOrOCTh PACCysKICHHIA.

OuenuBanue 3aJaHuil, BBIIOIHEHHBIX HA CEMHHAPCKOM 3aHSATHH. BXOJUT B HAKOILICH-
HYIO OIIEHKY.

9.4 CamocrositesibHast paboTa 06y4al0MMXCs 110 AHCHHILIHHE (Moyimi0)

Camocrositenbnas padoTa CTYACHTOB — HTO MPOIECC AKTHBHOIO, 1eJICHANTPABIICHHOT'O
NPHOOPETCHHA CTYACHTOM HOBBIX 3HAaHMH, YMEHHI Oe3 HEIOCPEJICTBEHHOTO Yy4YacTUsl Ipernoja-
BATCJISA, XapaKTCPU3YIOUMKCA IPE/IMETHON HalpaB/ieHHOCTBIO, (P(EKTHUBHBIM KOHTPOJIEM K
OLEHKOM pe3yJIbTaTOB AeSATENLHOCTH 0OyUaromerocs.

[lesm camocTosiTennbHON paboTHL:

* CHCTCMATH3AIMA | 3aKPEIJICHUE IOy YCHHBIX TEOPETHYECKUX 3HAHUIH U PAKTHUECKUX
YMEHHH CTYACHTOB;

© yriryOJIeHHe M paclIMpeHne TEOPETHYECKUX 3HAHHIA;

- (hopMHpOBaHHEe yMEHHUH HCIIOJIB30BATH HOPMATHUBHYIO H CIIPaBOYHYIO HOKYMEHTAIIHIO,
CIICIHATILHYIO JTUTEPATYPY;

" Pa3BUTHC TO3HABATEIIBHBIX CIIOCOOHOCTEH, AKTUBHOCTH CTYIEHTOB, OTBETCTBEHHOCTH 1
OpPraHU30BaHHOCTH;

¥ (bOpMI/IpOBaHI/Ie CaMOCTOSATEIIbHOCTH MBILIJIEHUS, TBOpquKOﬁ UHULHUATHUBEI, CIIOCOOHO-
CTCH K CaMOpPa3sBUTHIO, CAMOCOBEPIICHCTBOBAHUIO M CAMOPEATH3AIIHH;

" PasBUTHE UCCIICIOBATEIILCKUX YMEHUHM M aKaJIEMHYECKUX HABBIKOB.

CamocrosTenbias pabora MOXKET OCYIIECTBIATHCS MHMBUYaJIbHO MJIM IPYIIIaMH CTY-
ACHTOB B 3aBHCUMOCTH OT LN, 00BEMA, YPOBHS CIIOKHOCTH, KOHKPETHON TeMATHKH.

TexHomorns opranu3ammil caMoCTOSTENLHONH PaGOTHI CTYJCHTOB BKJIIOYAET HUCIOJIL30Ba-
HHC HHPOPMAIMOHHBIX ¥ MAaTEPUAIBHO-TEXHUYECKUX pecypcoB yHUBEpCHTETA.

KoHTposL pe3ynsTaToR BHEAYAHTOPHON camMoCTOATETLHOM paboThl CTYAEHTOB MOMKET
IPOXOAUTD B ITHCbMCHHOM, YCTHOW WITK CMelIaHHOH (opme.

CTyeHTBl JO/DKHBI HOAXOIHTb K CAMOCTOATENBHOM paboTe Kak K HamBaKHEHIIEMY
CPCACTBY 3aKPENJICHHs W PA3BUTHS TCOPETUUYECKUX 3HAHHUM, BHIPAOOTKE eIMHCTBA B3MVIAIOB HA
OTJIEJIbHBIE BOIIPOCHI Kypca, IPHOOPETCHHsI ONMPEIEIEHHBIX HABBIKOB M HCIIOJIb30BAHMS npodec-
CHOHAJILHOH JINTEepaTypBhI.

9.5 MC'l‘OIIPI'-leCKl’le YKazanusi i OGy‘lﬁlOHll/lXCSl 110 OCBOCHHIO JHCUHUIIJIMHBI

Ilpy W3ydeHHH IMCHMIUIMHBI OOYYaIOMMMCS 1eNeco0OpPasHO BBITOMHAT CJICYIOLIHE
PEKOMEeH 1Al u:

1. U3yuenune y4eOHON MUCIUTIINHBI OJDKHO BECTUCH CHCTEMATHIECKH.

2. Iocre u3yuenus kakoro-nmGo pasnena 1o yyeGHHKY WIH KOHCTICKTHBIM Marepuaiam
PEKOMEHJLYCTCA 110 IaMSTH BOCIIPOM3BECTH OCHOBHBIE TEPMHHBI, ONPE/Ie/ICHNUS, TOHATHS pa3Jie-
Ja.

3. Ocoboe BHUMAHHE CIIEAyeT YACIUTD BBITOIHEHHIO OTYETOB IO IPAKTUYECKUM 3aHSTH-
SIM 1 MHIMBAYallbHBIM KOMILIEKCHBIM 3a/IaHHSM Ha CAMOCTOSATENIbHYIO paboTy.

4. Best TeMaTHKa BONPOCOB, M3YUaeMBIX CAMOCTOSTENLHO, 3a/[aeTCs Ha JEKIHAX TIPEIo-
nasatesneM. MM e 1aioTess HCTOUHMKH (B TIEPBYIO OYepe b BHOBD M3IAHHBIC B HEePUOIMYECKOT
HayuHOM yTuTepartype) wis Gosee AeTaNbHOro IOHUMAHHS BOIIPOCOB, O3BYYE€HHBIX Ha JIEKI[HH.

[Tpu camocrositenbHOl MPopaGoTKe Kypea 06y Yatommecs 0IKHbI:

* IPOCMATPUBATH OCHOBHBIE OTIPENIENICHUS U (HaKTEI;
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" HOBTOPUTH 3aKOHCIICKTUPOBAHHBIA Ha JICKUMOHHOM 3aHSATHH MaTephal M JOMOJHHTH
€ro € y4eTOM PEKOMEH/I0BAHHOM M0 TaHHOH TeMe JIUTepaTypsl;

" U3YYHUTh PEKOMEHIOBAHHYIO JINTEPATYPY, COCTABIIATH TE3HCHl, AaHHOTAIMU ¥ KOHCIIEKTHI
Hau0oJ1ee BaXKHBIX MOMEHTOB;

- CaMOCTOSITEJIBHO BBIIIOJIHSITH 3aJJaHUS, aHAJIOTHYHEIE IpeajiaraéMbIM Ha 3aHSTHSIX,

" MCIIOJIB30BATE JUISL CAMOIIPOBEPKH MaTepuanbl (hoHIa OLEHOUHBIX CPEJICTB.

1. Meroanveckue ykazanusi npu padoTe HA/l KOHCIIEKTOM JIEKIHH

B Xozne nekumonHbIx 3ansTHii  HeoOGX0MMMO BecTH KOHCIEKTHpOBaHHe yueOHOro marepuana. O6-
palaTh BHHMAaHHE Ha KaTeropuu, opmMyIMpOBKH, PaCKpbIBAIOLIHE CollepIKaHHe TeX WJIM MHBIX SBJICHUM
W TTIPpOLICCCOB, HAY4YHbI€ BBIBOJbLI H [NMPaAKTHYECKHE PEKOMCHIALHH, IMOJIOKHUTEJIbHBIM OIBIT B OpaTOpCKOM
Hekycerse. JKenarenbHo ocTaBUTh B paGouMX KOHCIEKTax noss, Ha KOTOPBIX J€/1aTh NOMETKH H3 PEKO-
MEH/I0BAHHOH JINTEPATypbl, JOTONHSIOLINE MaTepHal MPOC/yIIAHHOM JICKUMH, @ TakkKe [0A4ePKHBAK0-
1He 0co0yI0 BaKHOCTb TEX WM HHBIX TEOPETHYECKMX TOJIOKEHHMIA. 3ajaBarh NpenogaBaTeio yTOYHsIIO-
LHIUE BOIPOCHI C LEJIbIO YACHEHUsI TECOPETUUYECKUX ﬂOﬂO)KCHldﬁ, paspeLlueHHs CITOPHbIX cmyaunﬁ....n T

2. Meroanyeckne yKazaHusi 10 caMOCTOATE/ILHOI padore Hajx M3yHaeMbIM MaTepHa-
JIOM H IIPH HOAT'0TOBKE K NPAKTHYECKHM 3AHITHIM

Haunnarb nazno ¢ usyyeHns pekoMeHa0BaHHOM Jmreparypbl. HEOOX0AMMO NMOMHUTE, YTO Ha Jiek-
LMK OOBIYHO pacCMaTPUBAETCS HE BECh MATEPHAI, a TOJNBKO €ro 4acTh, OCTANLHAS €10 YacTh BOCITOJIHSI-
CTCs B TIpolecce camocTosTe/IbHOH paboTel. B cBasn ¢ otm pabora ¢ pekoMeH10BaHHO# JIUTEPATYpOM
obszarenbha. OcoGoe BHUMaHHE MPH HTOM HEOOXOTMMO 00paTuTh Ha COJePKaHHE OCHOBHBIX MOJIOMKE-
HUH W BbIBOJIOB, OOBSICHEHHE SBIEHHI 1 dbakToB, yacuenue NPaKTHYECKOro NMpHJIOKEHHs paccMaTpHBae-
MBIX TEOPETHUCCKHX BONPOCOB. B npotiecce 3Toit paboTbl HEOGXOAMMO CTPEMHTLCA MOHATD M 3aTOMHMTS
OCHOBHDLIC TIOJIOKCHHMS PACCMATPUBAEMOrO MaTepUana, NpUMepbl, MOSCHSIOLIHE €ro, a TAK/Ke pazobparhb-
Csl B MJUTIOCTPATMBHOM MaTepHasie. .. U T.J1.

10 Onucanne MaTepHAIbLHO-TEXHHYECKOT0 odecrieyeHust, HEOOXOAMMOTO /LISt
OCYIeCTBJICHHS 00Pa30BATEILHOIO NPOLECCA MO IHCHHILIHHE (MOYII0)

10.1 Yuebno-naGoparopnoe o6opynosanue
Tabnuna 6 — Iepeuenn 06opynoBamus nadopaTopuu

Hanmenosanue aynuropun

AYRHTOPHA (1aboparopum)

Hcnonszyemoe o6opynosanie

431/1 Jlaboparopust o6uielt XuMUH | XHMHUecKas nocya, XHMUYECKUE PEAKTUBBI, H3-
MEPHUTEJIbHBIC U HarpeBaTe/IbHbIE TPUOOPHI, KOM-
IVICKT ICMOHCTPAIMOHHBIX IJIAKATOB.

10.2 Texnnueckue u 31eKTpOHHBIE CpeACTBA o0y4eHust

JIeKnmoHHbIe 3aHITHSIL.

AYAUTOPHH JUIS JISKIHOHHBIX 3aHATHH yKOMILIEKTOBAHBI MEOEIBIO 1 TEXHHYECKUMH Cpejl-
CTBAMH OOYYEHHMS, CITyXKAIIUMM JUIsS TIpeICTaBIeHUs yuebnoi undopmamun Gonbioi ayauro-
pun (HabOpBI JIEMOHCTPAITHOHHOTO obopynoBanus (mpoekTop, 2KpaH, KOMIIBIOTEP/HOYTOYK),
y4eOHO-HaIJIs/IHBIE TTOCOOUS, TEeMaTHUYeCKHe WUTIOCTPALKHN ).

Jlist peanu3annu AMCHUUIUIMHBI OArOTORJICHEI CJIETYIOIIME TIPe3eHTaIHH:
OCHOBHbIE MOHSATHS U 3aKOHBI XUMHUH
Crpoenue BerecTsa
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX peaxiui
PactBops! 1 ipyrue aucnepcusie cucTeMsr
ONEKTPOXMMUYECKUE IIPOLIECCHI
DJIEMEHTBI KAYeCTBEHHOTO H KOIMYECTBEHHOTO aHaIu3a
BricokomosieKyisipHble coeIMHeHNs
IIpakTHueckue 3anarus.

SV TR B L b




AYIMTOPHH JUIA NPAKTHYECKHX 3aHsATHH YKOMIIJICKTOBAaHbI CIELHUAIU3UPOBAHHONU Mebe-
JIBIO M TEXHHYICCKMMH CPENCTBAMU 00yueHus (IIPOEKTOP, SKPaH, KOMITLIOTEP/HOYTOYK).

JlaboparopHubie 3ausTHSIL.

JUist mabopaTopHbIX 3aHATHH HCMONB3yeTCs aymuropust Ne 431, ocHamennas o6opyaosa-
HUEM, YKa3aHHBIM B Ta0J1. 6:

Camocrositebnast pabora.

[lomermenus s camocTosTenEHOM PaGOTHI OCHAIICHBI KOMITBIOTEPHOW TEXHUKOH C BO3-
MOKHOCTBIO MOAKMIOUCHUS K ceTH «MHTepHeT» 1 10cTynoM K 51eKTpoHHON HH(OPMAIHMOHHO-
obpaszosarenbHoii cpene KHATY:

- ynTaubHbli 3an1 HTh KHAT'Y;

11 HUnbie cBexenus

MCTOHH‘ICCKHC PCKOMEHIAUHH 1O 06yqeumo JIHI( ¢ OTPAHHYCHHBLIMH BO3MOKHO-
CTSIMH 3/I0POBbSI H HHBAJIMA0B

OcBoenne MMCHMILUIMHBL 06YYaIOUMMHICS ¢ OPAHHYEHHBIMH BO3MOKHOCTSIMH 3JI0POBBS
MOXXET OBITb OPraHM30BAHO KAaK COBMECTHO C JPYIHMH 00yJaIOIMUMHUCs, TaK U B OTAEJIBHBIX
rpynmax. [Ipeanonaraiores cnenmansuele ycnosus s nosrydeHus: oOpazoBaHus 00yYaroIHMH-
Csl C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 310POBbS.

[Ipopeccopeko-nienarorniecknii coctaB 3HaAKOMHTCS C IICHX0JIOTO-(DU3HOJIOTHYECKUMHE
0COOCHHOCTIMHI O0YYAIOIMXCS HHBAIUIOB M JTHIL C OFPAHHYEHHBIMH BO3MOKHOCTSMH 3J10pO-
Bbsl, HHIMBUIYQILHBIMH [TPOrpAMMAMH PEabMINTALMH HHBAINAOB (IPH HATHYHHN). Ilpn HEOO-
XOAMUMOCTH OCYINCCTBIIACTCS [OMOIHUTEIIbHAS TIOJJIEPIKKA HPEIIOIABAHHS THIOTOPAMH, ICHXO-
JIOramMu, COUMANLHBIMA PAOOTHHKAMM, POIIEIIMMH MOTOTOBKY aCCHCTEHTAMH.

B cooTBercTBUM ¢ METOMUECKMMH peKOMEH IAIUAMH Munobpuayxu PO (yrs. 8 anpens
2014 r. N AK-44/058H) B Kypce MpeaIoyiaraeTcsi HCHojb30BaTh COLHAIbHO-aKTHBHBIC U pe-
(hirexcHBHBIE METO/BI 00YUYEHHS, TEXHOIOTHH COLUMOKYJIbTYPHOH peabMIUTAIIMHU C IEeJIbI0 0Ka3a-
HIL TIOMOIIH B yCTAHOB/ICHHH MOJIHOLCHHBIX MEHUIMYHOCTHBIX OTHOLIEHMUI C JIPYTHMH CTYIeH-
TAMH, CO3/IaHMKM KOM(OPTHOTO TICHXOJIOIHYECKOrO KITMATa B CTYACHUYECKOT rpynre. [lonGop u
pa3paboTKa y4eOHBIX MATEPHANOB MPOU3BOMATCS C yUETOM IPeJIOCTABJICHUs] MaTepHala B pas-
JINYHBIX (bopMax: 3y,[[l/laﬂbHOﬁ, BH3yaﬂbHOﬁ, C HCHOJIB30BAHHEM CIICHHAJIBHBIX TCXHUYECKUX
CPE/ICTB U MH(POPMAIIHOHHBIX CHCTEM.

OcBoenune ucnurummesl aumamMu ¢ OB3 OCYIIECTBIISICTCSA C HCIMOJIL30BAHHEM CPEJICTB
00y4eHust 00IIero M CHeNMaNIbHOTO Ha3HAYEHHS (IEPCOHAIBHOTO M KOJIIEKTUBHOTO HCIIONB30-
BaHHs1). MarepuaibHO-TeXHHUYECKOEe obecieueHne IIPEJlyCMAaTPUBACT TPUCIIOCOOICHHE ayIUTO-
puit k vy aam i ¢ OB3.

Qopma poBeIeHUs ATTECTAIMH JUTSl CTYIeHTOB-HHBATHIOB YCTaHABJIMBACTCS C YYETOM
WHJIMBU/LyallbHBIX ICHXO(HU3HUECKHX ocobeHHocTel. Jlst crynertos ¢ OB3 1peJlycMaTpuBaeT-
¢4 J0CTynHas (popMa MpeiocTaBIeH s 3aJaHuii OLEHOUHBIX CPE/ICTB, @ HMEHHO!

"B ICYATHOH WM OIEKTPOHHOH (opMe (IS Ul ¢  HAPYUIEHHAMH OIOPHO-
ABHUIaTC/ILHOIO arnmnapara);

* B IICYATHON (hOpME HITH ITEKTPOHHOH (HOPME ¢ yBEIHYEHHBIM pH(TOM U KOHTpACTHO-
CTBIO (JUISI JIMLL ¢ HAPYIICHHAMM CITYXa, PEUH, 3PCHHUS);

* MCTOJIOM HTCHUS ACCHCTEHTOM 3a/IaHHsl BCIYX (JUIA JIMIL C HAPYIIEHUSAMHU 3PCHHS).

CTyzeHTaM ¢ MHBATMITHOCTBIO YBCJIMYHMBACTCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPONbHBIE BOIIPOCKL Jlig Takmx cTysieHToB mpeaycMarpusaeTcs noctynHas Gopma nperocTaB-
JICHUA OTBCTOB Ha 3aJlaHKsl, @ UMEHHO:

" TACbMEHHO Ha Oymare i HabOPOM OTBETOB HA KOMITLIOTEPE (ISl JIMIT C HapyIICHHUsI-
MH CJIyXa, peuH);

* BBIOOPOM OTBETa U3 BO3MOKHBIX BAPHAHTOB C HCIIOJIB30BAHUEM yCyr accucrenrta (s
JIMI C HapyueHusIMHu OIIOPHO-ABUTATEIIHFHOIO armapaTa);

* YCTHO (JUIsl JIMIL C HAPYIIEHUAMH 3pEHHS, OIIOPHO-/IBUTaTEJILHOTO ariapara).
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IIpu neobxomumocTu s o6yuaromuxcs ¢ HHBATUIHOCTHIO MPOLE/ypa OLEHHBAHHS pe-
3YJIbTATOB O0YYEHHUS MOKET IPOBOJUTHCS B HECKOIBKO YTANIOB,

13



®OH/I OEHOYHBIX CPEJACTB
Mo AUCHHIIJIUHE

Xumust

. HampaBnenune nmoarorosku 1 12.03.04 "buomexnuyeckue cucmemut u mexunonozuu" '
: Hanipasiennocts (npogun) i Huoiceneproe 0eno 6 MeOuko-6uo102u4eckotl npakmuke '
Ry e Ty S
- Kaymukanus BeInyckHuKa L bakanagp 5
' 'on Havasa noaAroToBKH 12020 5
Sl Lo N i
. ®opma 06yyenus L ounas
- Texuonorus o6yyerns - mpaouyuonnasn :

Kype 5 Cemectp Tpynoemkocrs, 3.¢. :

1 1 ! 3

; Byt npomesxyTouHO# arrectanun ] Ob6ecneunBaroriee nojpaseyieHue 5
! 3auem ¢ oyenxou E Kagpeopa XuXT - Xumust u xumuyeckue E

MexHoNI0cUuU

14



1 Ilepevenn niaHHpyeMbIX pe3yabTaToB 00yueHns no AHcHHIIHHE (MOIYJII0),
COOTHECCHHBIX € IJIAHUPYEMBIMH Pe3yJIbTaTaMHu 00pa3oBaTebHOIM NporpamMmbI

Tabmmua 1 — KomneTenimy 1 uBIMKaToOpbI UX 10CTHKEHUS

Ko u HauMenoBaune

HHI[I/IKaTOpI)I JOCTHIXKCHU S

[Tnanupyemsie pesynbrarh

KOMIIETEHLIM U 00y4eHHus 110 JIUCIUTUTHHE
VYHUBepcanbHbIe
Obmenpodeccnonanbuble

OIlK-1.  Cnocoben | OITK-1.2. 3Harb (pyH/1aMEHTATbHBIE TTOHS-
IIPUMEHSITh [Ipumensier 3nanus ectecTBeH- THSL, 3aKOHBI U TEOPUH COBpE-
CCTECTBCHHOHAYYHBIC | HBIX HAYK B MHXKEHEPHOM MPAKTH- | MEHHOM M KJIACCHYECKO XH-
M OOIIEHHKEHEPHBIE | K POEKTHPORAHUS GHOTEXHUUE- | MHH, OCHOBHBIC XHMHICCKHE
3HAHMS, METO/Ibl | CKUX CHCTEM M MEAUIIHHCKHX H3- | SIBIICHHSL.

MaTCMaTHYCCKOI'O
aHajimsa
MO/ICTTMPOBAHHUSI B
WH)KEHEPHOMH
JIeSITEIILHOCTH,
CBSI3aHHOH C
pa3paboTKOM,
IPOEKTUPOBAHUEM,
KOHCTPYHPOBAHHEM,
TEXHOJIOTHSIMH
MPOU3BOJICTBA U
JKCIUTyaTaluu
OMOTEXHUYECKHX
CHCTEM

JICITHH

YMeTh IPUMEHSITH (PU3HYECKHE
3aKOHBI U MaT€MaTUYEeCKHE Me-
TOJIBI JUUISL pELIeHHUS 3149 TeO-
PETUYECKOTO U [TPUKJIaJIHOT'O
Xapakrepa

BHaJICTB HaBBIKAMH IIOCTAHOBKH
U TMPOBEACHHUs XHMHYECKOIO
OKCIICpHMCHTa, 00paboTkn U
aHajau3a pesysibTaToB JUISL pe-
IIEHUS TIPAKTUYECKHX 3a1a4

[Ipodeccnonanbunie

Tabnuna 2 — Tacnopr ¢ponna OLEHOYHBIX CpCIICTB

KonTpoaupyemnie ®opmupyemas Haumenosanue
pasaennl (TemMbl) KOMIIEeTEeHIH S OIIEHOYHOTI'0 Iloxa3zarenn onenkn
JUCUHUIIIMHbI cpeacTBa
1. OCHOBHBIC TIOHSTHS OIIK-1 L JlaGoparopuas | 1. Beimonnenue
U 3aKOHBI XUMHU paGora Nel-7 nabopaTtopHeIx  pabor,
2. Crpoenwue BerecTna 2, ITpakTnyeckas HATHYHEe 3ammceil B
3. OCHOBHEIE  3aKOHO- pabora Nel-8

MEPHOCTH XHMHYECKHX pe-
AKIUA

4. Pactsopsr u jpyrue
JMCIIEPCHBIC CHCTEMBI

o DNEKTPOXUMHUYECKHE
IIPOIECChI

Konrponbnas paora

71abopaTOpHOM JKypHa-
JIe, YCTHBIH OIpOC 110

Teme
2. BrimosiHenne
IIPAKTUYECKUX  3aja-
HUH, HaJIMYUC KOH-
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6. DJIeMEeHTBI Kaye- CIIEKTa I10 TEME

CTBEHHOI'0 W KOJIMYECTBEH- 3L KouTtponbnas
HOTO aHa/In3a paborta npoBOAMTCS B
Bricokomonexysipusie co-

4achl BHEAYIUTOPHOU
padotel. Obyuyaromue-
csl

MOJIyYaroT 3aJaHusI
JUISL IIPOBEPKH YCBOE-
HUS MPOMJICHHOIO Ma-
Teprasa. OueHuBaercs
NPaBHIBHOCTL  pele-
HUSL.

CIAUHCHUS

2 Mertoauveckne MaTepHAJIbI, ONPe/IeISIIO e npoueaypbl OeHNBAHUS 3HAHUIA,
YMEHHI1, HABBIKOB H (HJIH) ONbITA ACSITEILHOCTH, XaPAKTEPH3YIOIIHE NPOLece
(popMHpOBaHHSI KOMIIETeH Ui

Metomueckie Marepuansl, onpenensiontie 1pOoLe/ypbl OLCHUBAHUS 3HAHHM, yMEHHUII,
HABBIKOB U (MJIH) OTBITA JESATETBHOCTH, TIPEICTABIEHE! B BHIC TeXHOIOIHIECKOI KapThl JMCITH-
aHel (Tabmuna 3).

Tabnuna 3 — Texnonornueckas kapra

HaumenoBanue Cpoxn Hxamna onenn- Kpurepun
OLIEHOYHOI'0 CPEICTBA BbIIIOJIHEHHSI BaHHSI OLlCHHBAHUS
1 cemectp
IIpomesicymounas ammecmayun ¢ opme 3auem c ouenroii
1. | Jlaboparopuas paGora eXKEHEJIeJILHO 10 Gamnos * 7 | Bemomnnenue - 2
pabor Gamtos/pabora,
oopmiieHHEe
nabopaTopHOro
Kyprajla - 2
Gasmos/padora,

YCTHAsl  3alura
(o Bompocam) 6
OaJuIoB.
OunenuBaercs
BJIQJICHHEC MaTe-
pHaJIOM, €ro cu-
CTEMHOE OCBOe-
HHE, CIocon-
HOCTb  IIpUMe-
HATb  HYXKHbBIE
3HAHHUS, HABBIKH
¥ yMEHHS TpH
dHaAJIn3¢ IIpo-
OJNIEMHBIX  CcHTY-

arui.
2. | IlpakTiyeckas paGorta CKEHENCTHHO 10 GannoB * 8 | Ouenupaercs
pabot BJIaJICHHE MaTe-

pHaJIOM, €ro cu-
CTCMHOE OCBOE-
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HaumenoBanne Cpokn [xana onenn- Kpurepun
OLICHOYHOI'0 Cpe/ACTBA BbIIOJIHEHHSI BaHUsI OlCHHBAHMS
HHE, CIIOCO0-
HOCTbH IIpUMeE-
HATBH HY)>KHBIC
3HaHUsI, HAaBBIKH
¥ YMEHUS TIPU
PELICHUH IpaK-
THUYECKUX 3aja-
HHUH. baspr
YMEHBIIAIOTCS
IPOIOPIIHO-
HaJIbHO MPOTIEeH-
TY IIPaBUHIILHO-
CTH pEILICHHUS.

3. | Kourponbhas pabora 16 Henens 100 6annos [IpaBmibHOE
pelIeHue 3a/1a4
(20 6an-
JI0B/3aj1a4a).
banner ymenn-
IAroTCs Mpo-
HOPUUOHAIILHO
IPOLEHTY Mpa-
BUJILHOCTH pe-
IICHHUSI.

UTOTI'O: - 250  Oamios -
Kpurepun onenxu Pe3yIbTaTOB 00Y4YeHHS N0 JHCIHILINHE:

0 — 59 % OT MakCHMaJIbHO BO3MONKHOI CYMMBI OailioB — «HEYJIOBIETBOPHTEILHO
(HEZIOCTATOUHbIH yPOBEHB s IIPOMEXKYTOYHOH aTTeCcTaluu 1mno JTUCIHUIUINHE);

60 — 74 % OT MaKCHMaIbHO BO3MONKHOl CYMMBI OalIOB —  «y/IOBJIETBOPUTENHHON
(moporoBeIif (MUHMMAIIBHBIH) ypOBEHB);

75 =89 % 0T MAKCHMAIIBHO BO3MOJKHOI CYMMBI OAJUIOB — «X0pouoy (cpeanuii YPOBEHB);
90 = 100 % oT MakcUMaTBHO BO3MOYKHOI CYMMBI 0AIJI0B — «OTIMYHOY» (RBICOKHIi (MaKCIH-
Lmanbﬂbn‘/i) YPOBEHb)

3 Tunoseie KOHTPOJILHBIE 320ANNS MK HHbIE mMaTepuaibl, HeOOX0AMMBbIE /151
OUEHKH 3HAHUIH, YMEHUIl, HABBLIKOB U (mJn) onbITa ACATECIbHOCTH, XapaKTepH-
3ylourne npouece GopMHpPOBAHHSI KOMIIETEHIHII B X0/1€ 0CBOEHHSI obpa3oBa-
TeJILHOH NPOrpamMmbI

3.1 3apaHus st TeKymero KOHTPOJISI yCIIeBACMOCTH

KOHTPOJIBHASI PABOTA
Bapuanr Nel

1. Onpenenure KommyecTBo Bemectsa OKBHBAJICHTA H MOJIPHYIO MacCy 3KBHBAJIEHTOB (hoC-
(bopa, kuciopona u Opoma B coenunenusax PH;, H,0, HBr.

2. Hamaumre snextpouusie bopmynbr atomoB aeMenToB ¢ MOPIKOBBIMH HOMEpaMu 9 u
28. Tlokaxute pacipesiesenne HMeMEHTOB 3THX ATOMOB II0 KBAHTOBbIM syeiikam. K kakomy
JJICKTPOHHOMY CEMEHCTBY OTHOCHTCS KasKIBIH M3 YTHX DIeMEHTOR?

3. HCXO,Z[H H3 IIOJIOKEHUS FrepMaHus U TEeXHEelHUs B HCpHO}.‘[H‘IeCKOﬁ CUCTCMC, COCTaBbTE
bopmyibl mMera- u OPTOr€pPMaHUEBOI KHCIIOT, H OKCHIA TeXHelHs, OTBEYAIOLINC HX BBICLICH
CTenenn okucnenus. M3obpasure hopmyinst atux coemnmenmuii rpaduueckm.

17



4. BeIMHCIHTE KOMMYECTBO TCILIOTBI, KOTOPOE BBIIEIUTCS TIPH BOCCTAHOBJICHHH Fe;O3 me-
TAUTHYECKUM aJIIOMUHHEM, €CJTH ObLIO noJryueHo 335,1 r xeesa.,

5. Boruncaure AGS% CIIEIIYIOIIUX PEaKI[Hii:

A) 2NaF(K) - Clz([-) = 2NaCl(K) + Fz(r)

6) PbOZ(K) o+ 2ZH(K) = Pb(K) + 2ZHO(K)

MoxHo 1 nonyunrp rop no peaxumu (a) 1 BoccTanoBHTE PbO, munkom no peaxiun (6).

6. OKuCIIeHHE Cephl i ee uoKcHIa IIPOTEKAET 110 YPABHEHUSIM

a) S() + 02 = SOyy;

0) 2802@) +0, = 2803(r).

Kax usmenntes ckopocts ymHx PCAKIIUH, ecltn 0OBeMBI KAXION H3 CHCTeM YMCHBUIUTH B ye-
ThIpe pasza’?

7. Borauciute MossipHyro KOHICHTPALMIO W MOJISIPHYIO KOHIEHTPAIHIO SKBUBateHTa 20%-
HOT'O PaCTBOpPA XJTIOpHIA KaJbIUs ITIOTHOCTBIO 1,178 r/em®,

8. CocraBbre HOHHO-MOJICKYJISIPHOC M MOJIEKYJISIPHOE YPaBHEHHSI THIPOJIN3A, IIPOUCXOISIIe-
T'O Iipu eMermBanuH pactBopoB K,S u CrCly. Kaknas u3 B3srbix cosei TUJIPOJTU3yeTCs Heobpa-
THMO 710 KOHIA ¢ 00pa30BaHHEM COOTBETCTBYIONIMX OCHOBAHHSI I KHCJIOTBI,

Bapuanr No2

1. Peakunu Beipakarorcs cxemamu:

P+HIO; + H,0 = H3PO,4 + HI
st + Clz + HQ_O = HzSO4 + HCI

CocraBbre 51eKTPOHHBIE ypasHenns. PaccrapbTe KOO QHUMEHTBI B ypaBHEHHSIX peaxuui.
Jist kask0it peakimm ykakure, kakoe BCIICCTBO SABJIACTCS OKHCIIUTEIIEM, KAKOE — BOCCTAHOBH-
TCIIEM; KaKOC BEMIECTBO OKHMCIISETCS], KAKOE — BOCCTAHABIHBACTCS.

2. VBeNMYHTCS, YMEHBIUNTCS MM OCTaHeTCs 0e3 u3MEHeHHsI Macca IMHKOBOH IUIACTHHKH
IIpH B3AUMOJIEHCTBHH ee ¢ pactsopamu: a) CuSQOy; 6) MgSOq; B) Pb(NO3),? [Touemy? Cocrasb-
T€ JJICKTPOHHBIC M MOJIEKYJISIPHBIE YpaBHCHHS COOTBETCTBYIOLIHX PEAKIIHIA.

3. CocTaBbTe CXEMY raibBaHHUECKOro S/IEMEHTA, B OCHOBE KOTOPOI'O JIGXHT PEaKIHsi, Ipo-
TCKAIOIIAs 110 YPABHEHHUIO

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

Hanwmmmre snexrponnbie YPABHCHHUS aHOZTHOTO W KaTOJHOTO MPOLECCOB. Bhlumc e SJ1C
9TOI'0 JIEMEHTa, eCITH [Ni2+] = 0,01 mop/n, [Pb2+] =0,0001 moss/n. OtBer: 0,064 B,

4. Kakue comn obycrmasiupaior KCCTKOCTD  TIPHPOJHON BOJBI? Kakyio skecTKOCTh BObI
HA3BIBAIOT KapOOHATHOM, HekapGoHATHONH? KaKk MOKHO YCTPaHuTh KapOOHATHYIO, HeKapOOHAT-
HyI0 sxectkocTs? Hannmure ypasrenus COOTBETCTBYIOLIHX PEaKIIHii,

5. Tomumepom xkaxoro HCTPCACILHOrO  yIIIEBOAOPOA ABISETCS HATYPATBLHBI Kayuyk?
Hanuumre crpyxrypryio (hopmyy sT0ro yriesosoposa. Kak Haspmaior IPOLECC MpeBpaleHUs]
Kaydyka B pesrny? YeM 110 cTpoeHHIO U cBOHCTBaM PasIMYaAIOTCs KayqyK M pe3uHa?

Bapuanr 3
1. Boccranosienue oxmoro 3 OKCHJIOB JXeJie3a HJIET 110 cXeme:

Fe3044 + Siy — Fego + SiOy(x). Bosmosxen mu stot IPOLCCC NMpH CTaHAAPTHBIX YCI0BUIX? OT-
BET HOATBEPAUTH pacyeTrom.

A H0293, kJ[>x/MoJ1b 80298, JIx/MoIb
-1117.7 151,46
- 18,82
- 27
-859,4 40 N
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1) -601,1;2) 712,8,; L} -599,73; 4) -7772,8.

2. [Ipu cmemmBanuu 2 mois BemecTBa A ¢ 2 mouib BemecTsa B B HEKOTOPOM 00BEME K MO-

" —>
MCHTY HACTYIUICHMS PABHOBECHS B 0OpaTMMOoii cucreme 2A + 2B <— 4]1 obpazosaiocs 1,6
MOJIL Bemectsa JI. Yemy paBHa KoHcTanTa paBHoBecus? OTBer HOJITBEPAUTE PACYETOM.

1) 0,316; 2) 3,16; 3) 2,03; 4) 1,25,
k8 Kaxoit o6wvem rasa semenures, ecmn x 400 M pactsopa LiOH, tutp koroporo paBeH
0,0024 r/mn 6b11a 106aBNCHa cot (NH4),CO;5. OtBer HOJTBEPIUTH PACYETOM.
1) 12,611 2) 0,961; 3) 21,51 4) 0,8961.
4, ['upponusy noaseprarores comnu
1. ZnCly; 2. Cs,CO;3; 3. FeBrs; 4. CaBr;.
a HBr = 0.899; (24 H,CO;5 =0.0017; 94 Ca(OH), = 0.78.

YKasarth npaBuIIbHBINA OTBET YPABHEHHS peaKIliu ruAposn3a,

1) /nCl; + H,O — ZnOHCI + HC] pH=7;
2) CSQCO3 + H,0O — CsOH + HQCOg pH >7:
3) FeBrs + H,O — FeOHBr, + HBr pH<7:
4) CaBr, + H,O — CaOHBr + HBr pH > 7.

5. LICMy PaBHa 5KBUBAJICHTHAs Macca CEepPhI B COETUHCHHSIX ;
I Na2$O3; 2. CI‘z(SO4)3; 3. (NH4)28; 4, st
16 2)  53; 3) 8 4 8.

OtBer noxrBepauThL pacuerom.
Bapuanr 4

1. Mmeercss I Sn 107 r-non/n Sn* // [H'] = 107 r-wom/n /H,, Pt
Yemy pasua Bemmunna DJIC TaKOF(I demMenTa? OTBET NOATBEPIHTS pacyeTom.

1) 0,1105B:; 2)  0,169B; 3)  0.405B; 4)  0.287B.
P YKa3aTh NPaBUILHBL OTBET JuIs TIpOLIECCOB Ha a1eKTpoAax npu padore ['D u3 BoImpoca
No ]
1) SnA(-):Sn”-Zé — Sn**
PLH K (H): 2H,0 42 € — H, + 20H
2) SnA(-):SnO-zé — Sn*?
Pt,HzK(+):2H++2é — H,
3) Pt,HzA(-):szo-zté = Dy + G5
snK(+):Sn+2+2é — Sn
4) Pt, HzA(-):zH*+zé — H,
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SnK(+):Sn-2e — Sn*

3. [Touemy atmochepras Kopposust ABASIETCS HTEKTPOXHMIUECKOT KOPPO3HeH MeTalIoB?

1) Tax kax meTau1 koHTaKTHpYET ¢ Mapamu H,O BO3J1yXa;

2) Tak kak MeTamn KOHTaKTHPYET ¢ KHCIOPOAOM BO3/1yXa;

3) Tak xak MeTa/s1 KOHTAKTHpYeT ¢ SJIEKTPOJTUTOM 0OPA30BAHHBIM NIPH B3aUMOIEHCTBHU
YIJICKHMCIIOro rasa ¢ BJIarou;

4) Tak xak MeTa KOHTAKTHPYET ¢ OKHCIUTENEM U JJIEKTPOJIUTOM.

4. M3nenue u3 Ti ¢ 3akinenkoi u3 MaCCHBUPOBAHHON CTaJlM, HAXOMHUTCH B MOPCKOH BOJIE.

Eni"?/mi = +0,10B; Ege * e = +0.17B. Ykazats NPABHIIbHBII OTBET 9JIEKTPOJIHBIX IPOLIECCOB.
) TiAGQ:Ti—Ti?+2e
Fe K (+): 02+4é +2H,0 — 40H"
2) TiA():Ti STi%42e
FeK(+):2H++2é — H,
3) FeA(-):Fe—>Fe”+2é
TiK(+):Oz+4é +2H,0 — 40H"
4) FeA(-):Fe—»Fe+2+2é
TiK(+):2H*+2é — H,
5. W3nenue u3 Ti ¢ 3aknenkoii u3 NACCHBUPOBAHHON CTasv, HaXOMuTCs B pacTBope LiCl.
Eri%mi= -1,63B; Ege /5 = -0,35B. Vkasare npaBuibHbIif 0TBET AJICKTPOJIHBIX TIPOIIECCOB.
1) 'fiA(-):Ti—»Ti*2+zé
FeK(+):2H*+2é — H,
2)  TIAMO:Ti—Ti%?+2e
Fe K (+): 0, + 4 . 2H,0 — 40H"
3) FeA(-):Fe~>Fe+2+2é
TiK(+):2H++2é — Hp
4) FeA(-):Fe—>Fe+2+2é
Ti K(+):Oz+4é +2H,0 — 40H

6. B kaxoit cpesie Bpironnee ucnonssosars kontakt Fe/Ti (cMOTpH Borpocsl 4, 5)
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1) B mMopckoii, Tak kak DJ[C mMenbIe.

2) B pactrope LiCl, tak kak DJ[C mense.

3) B mopckoi, Tak xak DJIC numeer Gosblnee 3HaueHue.

4) B pacteope LiCl, Tak kak 3JIC umeer GoJbliee 3naueHue.
OtBeT noATBEpAUTE pELUICHHEM.

(¥ PaccraButh K05 uIHEHTE METOIOM 3/1eKTpOHHOTO Gasanca:
K>Cr07 + HCl — KCI + CrCls + Cl, + H,0. Vkasats CYMMapHO€ 3Ha4eHue Kod(uimenTa 1ist
IIPaBOM YacTH:

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

OTBCT HO,LITBGp,U,l/ITb PCUHICHHUEM.

8. YKa3aTh MPaBUIIBHBIA OTBET M7 gauemrens U3 Boripoca Ne 6 (OTBET MOATBEPIUTH PELICHHU-
eM)

1) 147, 2) 35,5; 3) 17,75; 4) 49.

P



Jlaer perucrpaunn nsmenenuii k PITI

Komuuecrro [Toanuce
Homep nporokona 3acenanust Kagepel,
Jlata yTBepIKICHHUS H3MECHEHHSI . paspaboramka
H3MEHCHUS PI1J]
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