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1 O0urue MoJI02KeHUst

PaGouas nporpaMMa JUCIMILIHHE « XUMES» COCTABIEHA B COOTBETCTBAM € TPEOOBAHHA-
ME (heIepaibHOTO rOCYIapCTBEHHOI0 00pa30BaTe/IbHOrO CTAaHAAPTa, YTBEPIKJICHHOIO MPUKA30M
Munmcrepera 00pazopanus 1 Hayku Poccuiickoii Meneparun No 957 ot 03.09.2015, 1 ocHoB-
HOI npodeccoHaTbHOW  00pa30BaTEIbHON  [POrpaMMbl  IIOATOTOBKH «O6opyioBanue M
TEeXHOJIOTHSI CBAPOUYHOI'O IIPOM3BO/CTBaY 110 Hanpasienuto 15.03.01 MamuHocTpoeHue.

3agaun HaxoauTe onruMalbHble YCIOBUS JUIsl TPOTEKAHUS XUMUYECKUX TTPOIIECCOB;

JHCIHIIIHHBI OIMCHIBATH XUMU3M OCHOBHBIX XUMHUECKHX IPOIECCOB; OBJIAJAETh IpUEeMaMH
M METOJIMKAMH PEIICHHS] KOHKPETHBIX 3a/1a4 U3 PasJIMIHBIX Pa3/IeJioB XHMHH;
BBISABJISATH B3aUMOCBA3H MCIKAY OTACJILHBIMHA XUMHYCCKUMH 1IPOLECCAMH.

OcHOBHBIE 1. OCHOBHBIEC HOHSTHS M 3aKOHbBI XUMHUM

paszesibl / TeMBI CrtpoeHue BeLiecTna

JIICIIHTITAHBI

OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYCCKHUX peaKum?I
PaCTBOpr U ApyTUe JUCIEPCHBIC CUCTCMBI
BHGKTPOXHMI/I‘{GCKHC MPOHECCHI

DJIeMEeHTHhI KAYECTBEHHOTO U KOJIMYECTBCHHOI'O aHAJIM3a
BLICOKOMOJ]GKyJ‘ISIprIC COCIMHECHU S

N LW

2 Ilepetuenn IaHHPyeMbIX PE3yJabLTATOB 00y ICHHSI IO AHCUUILIHHE (Moy.no),
COOTHECEHHBIX € IJIAHMPYEMbIMH Pe3yJbTaTaMi 00pa3oBaTEIbLHOI MPOrpaMMBbl

[Ipouece u3yudeHus JUCHUIUIMHBL « XMMHS» HANpaBJICH Ha (hopMupoBaHue CIIeTYIOMMNX
kommerenmmii B coorserctrn ¢ GI'OC BO u ocHOBHOIT 06pa3oBaTelibHON MporpaMmMoi (Tad-
nmana 1):

Tabmuna | — KoMneTeHIuy 1 IIaHupyeMble pe3yibraTbl 00y4eH s 110 JUCHHIUITHE

[Tnanupyembie pe3yabTaThl 00ydYeHHs 1Mo JUCIHUIUIMHE
Koj1 n HanmeHoOBaHuE
KOMIICTEHLIUH - "
Ilepeuens 3nanui [lepeuens ymenuii [lepeueHs HABHIKOB
OO01eKyIb Ty pHBIE
Ob6menpodeccnoHaibHbIE
OI1TK-1 3natk (QyHaaMeH- | YMeTh NpUMeHsiTh | Biiajersh HaBbIkaMu
VMenHe  HCHOJBL30BATEL | TANBHEIE TOHATHUS, | pU3MUECKHe 3aK0- | IOCTAHOBKM U ITPOBE-
OCHOBHBIC 3aKOHBI | 3aKOHBI W TEOPHUH | HbI U MaTeMaTHye- | ACHUS XUMHUYECKOTOo
€CTeCTBECHHOHAYUYHBIX COBpeMeHHOFX U | CKUME METO/IbI JJIs1 IKCIICPUMCHTA, 06pa-
JIUCHUATIINH B | KJIACCUYECKONH XH- | PCLICHMs 3a/1a4 OOTKH K anaau3a pe-
npoheccnonaibHON MHH, OCHOBHBIE | TCOPETHYECKOTO U | 3YJILTATOB JUIS pelre-
JICATEIIBHOCTH, XUMHYCCKHAC sBJIC- | IPHKJIAJHOIO Xa- HHS TIPAKTHYECKUX
IPUMEHSITD METOJIbI | HHUSI. pakrepa 3aja4
MaTeMaTuyeckoro
aHauinza "
MOJICJIMPOBAHHS,
TEOPeTHUECKOTO "
HKCTIEPUMEHTAIBHOIO
MCCIIC/IOBAHUS
[TpodeccronanbHbie




3  MecTo AMCUHIIHABI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOH NPOrpaMmbl

Jlncuunauna « XuMus» usydaercst Ha 1 kypee(ax) B 1 cemectpe(ax).

Jlucturimaa Bxoaut B cocra Onoka 1 «Jlmenuniamuel (MOJYITH)» U OTHOCHTCS K
0043aTeILHON YaCTH.

JUtst OcBOGHHs MMCLMIUIMHEI HEOOXOMMMbI 3HAHMS, YMEHWS, HABBIKU U _(u1u) onbim
npakmuueckoil_desmenvinocmu, ¢hopMUPOBAHHBIE B MPOIECCEe U3YUEHHS JAUCIMIUIMH / IpaK-

Tk: OCHOBBI 0E301IACHOCTH KU3HEIEITEIbHOCTH, XUMHUS, PU3HKA.
3112111[/[51, YMCHH H HABbIKH, C(bOpMI/IpOBaIIHbIG npu HN3Yy4YCHHUH JIUCILHUITJIMHBI (<XI/IMI/I$I)),

OyayT BoCTpeGOBAHbI ITPU M3YYCHUH TOCIETYIOIHX THCIUIUINH QU3UKA.

4 O0beM aUCHHIIMHBI (MOIXYJISI) B 3a4eTHBIX € IMHHIAX ¢ YKA3aHHEM KOJIHYeCTBA
AKAeMHYECKHX YaC0B, BLIICJEHHBIX HA KOHTAKTHYIO padoTy 00y4alomuxes ¢
npenojaasare/ieM (1o BHIAM y4eOHBIX 3aHATHIT) H HA CAMOCTOSAITEIbLHYI0 PadOTY
00yUaromuXest

O6mras TpyaoeMKkocThb (06beM) AuciIUIMEbL cocTanisier 3 3.e., 108 akas. gac.
Pacnipeenenne oobeMa JTUCIMUILIAHEI (MOJIYJIS) TIO BHAAM YUEOHBIX 3aHSTHI TIPe/ICTaB-

JIeHOo B TabJmure 2.

Tabmuna 2 — O0beM JUCHMIUIMHBI (MOJIYJIS) TIO BUIaM YYeOHBIX 3aHsITHH

Bceero akanemu-

O0BLeM QUCIHUTILIHHBI
YEeCKHUX JacoB

OO6mas Tpy/I0eMKOCTh JIMCIUIIAHBI 108

Konrakruasi ayuropHasi padora o0yualomuxcs ¢ npernojgapare/ieM (1o 48
BH/IAM Y4eOHbIX 3aHATHIT), BCEro

B tom uncie:

3aHSITHS JICEKIIMOHHOI0 THNA (JICKIIMH U HHbIC y4eOHbIE 3aHsATHs, IIPE/TY-
CMAaTpUBAIOLIHE IPEHMYILECTBEHHYIO repejady yueOHol uudopmanuu rne- 16
JIarOrMYecKUMHU pabOTHUKAMH )

3aHSITHSI CEMHHAPCKOI0 THNA (CEMUHAPBI, IPAKTHYECKUE 3aHATH, I1PaAK-
THKYMBI, TabopaTopHbie paboThI, KOJJTOKBUYMBI U MHBIE aHAJTOTHYHBIC 3a- 32
HSITHS)

CamocrosiTeabHast padoTa 00y4a0muxXcsl H KOHTAKTHasi padoTa, BKIO-
YaIoLIas FPYIIOBbIC KOHCY/IbTALMU, HHAMBUYaJIbHYIO paboTy 00y4aro-
IIMXCSE C TIPENOIaBaTesiMU (B TOM YMCJI€ MHMBH/YJIbHBIE KOHCYJIbTAIIUN); 60
B3aMMO/ICHCTBHE B 3JICKTPOHHON HH(OPMAITHOHHO-00pa30oBaTeIbHON cpejie
By3a

[IpomexyTounas arrectars oOydalommxcsi — 3aueT ¢ OLeHKOH




S Copaep:kanue JUCUHIVIHHBI (MOIYJIsT), CTPYKTYPHPOBAHHOE 110 TeMaM (pas/aeam)
€ YKAa3aHUEM OTBEEHHOI0 HA HUX KOJIHYECTBA AKAJAeMUYeCKHX YaCOB H BH/IOB

y4eOHOoil padoThI

Tabsmna 3 — CrpykTypa U coiepKanue JIMCIUIUIMHBI (MOLYJIs)

Buapr yueOHOM paboThl, BKIIIOYask CaMOCTOSI-
TEJIbHYIO padoTy 00yUaIOIUXCS U TPYI0EM-
KOCTb (B Yacax)

Konrakrnas pabora

HanmenoBanue paszesioB, TeM U COJepKaHUE npenojaBaressi ¢ 00y4alomIMUACs
mMarepuala Jexrun Cemmunap- | JlaGopa-
CKHe TOpPHBIE CPC
(mpaxkTH- | 3aHsTHS
YecKue
3QHSITHS)
Texnuka 6e3onacuoct, oxpana Tpyja 2
OcHoBHBIE NOHITHS U 3aKOHBI XUMHH p. & ' 10
Crpoenue BelecTna 2 2 2 8
OcHOBHBIE 3aKOHOMEPHOCTH IIPOTCKAHHS XHMH- 3 3 5 10
YECKUX PEaKIIHi
PacTBOpLI U JIpyrue JucnepeHbie CHCTEMBI 2 2 2 10
DIEKTPOXUMUYECKHE TTPOIECCHI 3 3 2 10
DJIEMEHTBI KAYECTBCHHOTO U KOJMYECTBEHHOTO ) 5 5 6
aHaJim3a
BricokoMotekyisipHble coeMHeH s 2 2 2 6
R 16 16 16 60
0 THCHHILIHHE

6 Bueayanropnasi camoctositesbHas padora ofyqalomuxcst o AUCIHIUIHHE
(MoYyJ110)

[Ipy nianupoBaHMH CAMOCTOATENIBHOH PAaGOTHI CTYAEHTY PEKOMEHJYETCS PYKOBOJI-
CTBOBATLCS CIICJIYIOIUM PACTIPEACIICHUEM YaCcOB HAa CaMOCTOsITeIbHYIO pabory (tabiuna 4):

Tabnuna 4 — PexomenyeMoe pacrpe/ielieHHe 9acoB Ha CaMOCTOSTENbHYIO paboTy

KomMnoHeHThI caMoCTOSITEIbHON padoThI KouaunuecrBo yacos
M3yuenne TeopetHyeckux pa3aenos AMCIUILTHHbL 16
[ToaroroBka Kk 3aHITHIM CEMHHAPCKOTO THIIA 16
[Togroroska k naGoparopusiv paGoTam, opopmienne 1a6opaTopHO- 28

ro XKypHaia, moJAroToBKa K 3amure JiaboparopHbix padboT; mojaroTos-
Ka 1 0popMIICHHE KOHTPOJIILHON paboThI

60

7 Ouenounple cpecTBA /LISl IPOBEIEHHS! TEKYHIEro KOHTPO.IsI
H IIPOMEKYTOUHOI aTTeCTAHH 00y YAI0 X CS 110 AHCIHIIIHIC (Moxy.110)

DO/ OUCHOYHBIX CPEACTB Ul TPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH W po-
MEXKYTOUHOHM aTTecTaluu npeacrasieH B [Ipunoxenun 1.

[TonubIit KOMINIEKT KOHTPOJIbHBIX 3a£[am/1ﬁ HJIH UHBIX MaTCpHaJlOB, HCO6XOIII/IMbIX JLTsL
OICHUBAHHUS PE3YILTATOB OOYYCHHUS TO JIMCUMILIMHE (MOJLYIIO), PAKTHKE XPAHMTCS HA Ka-
(benpe-paspaborunke B GyMa)kHOM H 2I€KTPOHHOM BHJIE.



8§ Yuefno-Meroguueckoe M HHPOPMAIMOHIOE obecriedyeHne  UCHHUIIHHBI
(moxyJas)

8.1 OcHoBHasi JuTeparypa

1 Axmeron, H.C. O6miast 1 HeopranudecKas XUMHi . yueOHUK JUISE BY30B / H. C. AXMETOB.
- 5-¢ W3., ucup., 4-e u3JL., ucnp. - M.: Bplcmiasi miKoJia: AKajaemus, 2003; 2001; 1998. - T44c.
539K3

2 auuka, H.JL OOmast XuUMHUS yueOHUK JUIsL BY30B / H. JI. I'manka, mox pex.
B.A.ITonkosa, A.B.babkosa. - 18 -¢ 31, nepepab. u jorm., 17-¢ U3, nepepad. u jom. - M.:
[Opaiir, 2011. - 886¢. 3985K3

3 omnka, HJL 3aiadqu ¥ ynpakHeHns 1o o0meH Xxumuu J HLJL Tromea. w3t crep.- M.
KuoPyc, 2011. = 240c.

4®posos, B.B. Xunmus : yuebHOe Tocodue Ui By30B / B. B. ®poiios. - 3-¢ u3., nepe-
paG. u o, - M.: Beicmas 1irkoia, 1986. - 543c. u3-29K3 a0-059K3

S5Engumon, B.JM. OcHOBBI obmell XUMUH [ DJIeKTPOHHBIH pecype] @ ydeOHOE MOCO-
oue/B.M.Endumos, 2-¢ U3l - M.: HUL| MHOPA-M, 2015. - 256 ¢. // ZNANIUM.COM : sniek-
TponHO-OHGIHOTEUHAsS  CHCTEMA.  — Pesxum - rocTyna: http://Www.znanium.com/catalog.php,
orpaHHUeHHBIH, — 3aril. ¢ SKpaHa.

8.2 JlonoauuTe bHAs TUTEPATypa

| Koposus, H.B. O0mas Xumust yyeOHUK Ul CTY/ICHTOB BY30B / H. B. KoposuH. - 9-¢
w31, epepad. - M.: Beiciast mkosna, 2007: 2004; 2000; 1998. - 557¢. 31 9k3

2 Vrait, S.A. OOGmas u Heopranuyeckas XuMHI4 - yueOHUK uist By30B / J. A. Vraii. - 4-¢
u3., crep. - M.: Beiciiast mxoJa, 2004; 2002; 2000; 1997. - 528c. 975k3

8.3 MerToauuecKHe YKa3aHUsI JIJIS CTY/ICHTOB 110 OCBOCHHIO JUCHHUILIHHbI

L. 3akoH HKBUBAJIEHTOB: MeroauyecKue yKasaHHd /Cocr. B.B. Cazonos. Komco-
MOJIbCK-HA-AMYype! KoMCOMOJIBCKHI-Ha-AMYPEC TOC. TCXH. yH-T, 2002.-8c.

> KoMmriekciible coeamnenus: Meroguueckue yKazaHud /Coct. B.B. Tenem. —
Komcomonbek-ra-Amype: TOYBITO «KaAI'TY», 2003.-8c.

= CKOPOCTh XUMHUIECKHX PeaKiui. XuMHUecKoe PaBHOBECHE.: METO/IMYCCKIC yKa-
saHus K JabopaTopHOil pabore Mo Kypey «OBwIas 1 HeopraHuueckasi XumMus» / CocT. H.JL.
Hazapenko. — Komcomombek-Ha-Amype: @I'BOY BITO «KuAI'TY», 2015. - 10 c.

4. Karaiu3z: METOJMYCCKUE YKasaHus K naboparopHoil pabore 1o Kypey «OO0mmas
xumusi» / coct. H.JI. HazapeHko. — Komcomounbek-a-Amype : ®I'BOY BIIO «KHAT'TY», 2015.
-8c.

-~ PacTBOpBI : METOIHUECKHE YKA3aHUS K BBIIOIHCHIIO jaboparopHoi padoThI MO

kypey «O8Iasg Xumus» / Cocr. H.J1. HazapeHko. — Komcomonbek-ta-Amype: ®T'BOY BIIO
«KuATI'TY», 2015, 7 c.

6. YWecTkocTh BOABLI: MeETOJUYCCKUE yKazaHus K naboparopHoii padore mo odmei
i/ Coer. M. 3onotapes. — KoMcoMombek-Ha-AMYPE: TOYBIIO «KHATI'TY», 2004. - 7 c.
 § JNEKTPOIUTAYECKAs JUCCOLMALHS: METOMMHUECKHC ykazaHuss K J1abopaTtopHOH

pabote 1o Kypey «O0mas 1 HeOpraHueCKat xumusy / coct. : B.B. Tenem — KoMCOMOIIbCK-Ha-
Amype: ®I'BOY BI1O «KuAT'TY», 2015.-9c.

8. [uaponus coueit: Mertonuueckue yKasaHusd /Coct. H.B. Pemusosa, H.JI. Haza-
penko. Komcomoubek-Ha-AMype: TOYBIIO «KeAI'TY», 2008. - 17 c.
9. OKHCITHTENLHO-BOCCTAHOBUTEITHHBIE PEAKIIMH: METOJHYECKUE ykasaHUs K BbI-

[oJHeHIIO J1aGopaTopHOi paboThl MO KYpCy «O6mas xumusi» / cocr. MM, 3omorapes, H.J.
Hasapenko — KOMCOMOIILCK-Ha-AMYPE ®OI'BOY BIIO «KHAI'TY», 2015. - 10 c.
10. DJIeKTPOXUMHIYECKAs KOPPO3US METALIOB: Meronueckue ykazanus / Cocr. M.
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3omotapes. - Komcomoibek-na-Amype: Komcomonbekuii-Ha-AMype rocy/JapCTBEHHbIH TEXHH-
yeckuii ynuepcuret, 2008. - 12 c.

1. Dnekrponus: Meronuueckue ykazanus /Coct. V.M. 3omorapes. — KoMcOMOIIBbCK-
na-Amype: 'OYBIIO «KuAI'TY», 2003. - 10 c.
12. P — HJIeMEeHTBI: METOJMUECKHME YKA3aH!s! K BBIOJIHEHUIO J1a0opaToOpHOi paboThi

no kypey «O6miasi u Heopranuueckas xumus» / coct. T.A. Kymukosa. — KoMcoMOIbCK-Ha-
Amype : ®I'BOY BITO «KuAI'TY», 2016. - 10 c.

13. d — 37IeMEHTBI: METOIMYCCKIE YKA3aHU K BBINOJIHEHHIO JJaO0paTOPHBIX paboT 110
kypey «O6mas u neopranuyeckast xumus» / coct. T.A. Kynukosa. — Komcomosbck-Ha-Amype :
®I'bOY BIO « KHAT'TY», 2011. - 12 ¢.

14. Opranuueckue NoJMMEphl: METOIMUECKHE YKa3aHUs K BBINOJHEHUIO J1abopaTop-
HBIX paboT 1o Kypey «O6miast xumus» / cocr. I'M. Pemuszos. — KomcomoibeKk-Ha-AMype :
OI'BOY BITO «KHAT'TY», 2004. — 11 c¢.

VkazaHHple ~ METOJMYCCKHE  Marepuajbpl  TakKe  pasMEIIeHbl [0 aJpecy:
https://knastu.ru/students/iuunbiit KaOUHET.

8.4 CoBpemenuble TnpodeccHoHATLHBIE 0a3bI JIAHHLIX W HHQOPMAMOHHbIE
CHPABOYHBIE CHCTEMbI, HCIOJIb3YyeMbIe IIPH OCYIECTBICHHH 00pa30BaTEJILHOI0
npouecca no JUCHHILINHe

1. Pedeparusio-6ubimorpapuueckue 6azwl gannbix BUHUTU mo ectecTBeHHBIM
naykawm (http:/lwww.viniti.ru/productsiviniti-database) P "Xumus", "®usuxa", "buonorus” u qpyrue

ol NudopmanmonHo-nouckoasi cucrema PeaepajbHOrO MHCTHTYTA MPOMBIIUICH-
HOM cobcTBeHHOCTH (http:/new.fips.ru) P> TToJHBIE TEKCTHI POCCHICKUX MTATCHTOB M 3a5BOK

3. basza ganaeix MINCRYST (http:lldatabase.iem.ac.rulmincryst) > Kpucmnnorpa(bn-
4eCKHE JIaHHbIC MUHEpaaoB MHeTHTYTA dSKCIepHMEHTAIBHOMH Munepaiorun PAH

4. bank panHbix PAJIDH  (http:/imww.chem.msu.sulrus/chinfolraden/welcome.html) P
CotepkuT HHPOPMAIIHIO TTO0 PATHAIIMOHHBIM U SHEPreTHYECKHM TapaMeTpaM JIByXaTOMHBIX MO-
JeKyJI

5. baza nanmaeix "TepMuyeckue KOHCTaHTHI BemiecTB" (http://www.chem.msu.su/cgi-
bin/tkv.pl?show=welcome.html)

6. Alkalinity Calculator (or.water.usgs.gov/alk) P ba3za 1anspIX 10 HIEJOYHOCTH U
METOJIaM €€ OIIPEJICJICHUSI.

7. Biocatalysis-Biodegradation Database (eawag-bbd.ethz.ch) P baza jannbix co-

JIePKUT HHPOPMALIMIO 110 MUKPOOHOTHYECKMM OMOKATATMTHYCCKUM PeakiusM 1 criocodbam Ou-
oJierpaanun KCEHOOMOTHKOB.

8. CAS Source Index (CASSI) Search Tool (cassi.cas.org/search.jsp) P pecypc,
peAHA3HAYCHHDIH JUI YYEHBIX W OHONHOTEYHBIX PAaOOTHHKOB, KOTOPLIM HY)KHA JIOCTOBEpHAs!
Gubmorpaduueckas UHPOPMAIHMS; MO3BOJISET ONPEASIUTh WM TOATBEPJAUTH HA3BaHUS W ab-
OpeBHaTyphl KypHaAIOB, BKIoueHnsix B ykaszarean Chemical Abstracts Service (CAS) ¢ 1907
rojia.

9. Chemical Data Access Tool (java.epa.gov) P urHpopmamus o 310poBbe U 0€3-
onacHoctr npejcrasictnas EPA nox kortponem Toxic Substances Control Act (TSCA), utobbr
y3HaTh OOJIbIIE O XHMHUKATaX, KOTOpPbIE TPOU3BEACHbI MM MMIOpTHpOBaHbl B CLIA.

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

IJIATHBIA OHJIAMH MHCTPYMEHTApUil 110 XUMHHU. Tekyinas Bepcust coAepKuT Oosiee 4 MJIH ormca-
HUI coetmHennid n Gosiee 8 MITH U30MEPOB.

12. Chemical Search Engine (www.chemindustry.com) P baza ganubix no gpapma-
KOJIOTUYECKON U OMOTEXHUYECKOW MHJIYCTPUH, HAYYHOMY 000PY/I0BaHHIO U T. 1. IMeeTcs Kara-
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JIOT KHUT, CIIPABOYHHMKOB, )KyPHAIOB U OlOJUIETEHEH.

13. Chemical Structure Lookup Service (cactus.nci.nih.gov) P «AjpecHas KHAT@»
[10 XUMHYECKUM cTpyKTypaM. OObe/IMHSIeT HECKOJILKO 0a3 IAHHBIX 110 XMMHH.
14. ChemSpider (www.chemspider.com) » Pecypc oTkpbiToro jpocryia, obece-

YMBAIOLIHI IOCTYI K MUUIMOHAM ONUCAHUH XMMHYECKHX CTPYKTYp. [loHCK MPOBOAMTCA 1O He-
ckosibkuM 6azam. B Tom uncsie PubMed u NCBI Entrez u jip.

IS ChemSynthesis (www.chemsynthesis.com) P basa 1aHHbIX XUMHYECKHX Be-
[ICCTB, COACPIKUT TAKIKE HH(YOPMALHIO 10 METOJIAM HX CHHTE3a i (PH3UUCCKUM CBOHCTBAM, Ta-
KM Kak IIJIOTHOCTB, TOYKA IJIABJICHUW S, TOYKA KUTICHUA U T. /1.

16. Crystallography Open Database (www.crystallography.net/cod) » basza nau-
HBIX KPUCTATHYECKUX CTPYKTYP OPraHHYECKHX, HEOPIraHHYECKHX, METAI0-OPIaHMIeCKuX COo-
e/IMHEHNIT 1 MUHEPAJIOB, 3a UCKJIIOYEHUEM OMOIIOIMMEPOB.

1z EarthChem (www.earthchem.org) P CaiiT npeanaraet J0CTyl K I€OXUMHUC-
CKOi, METPOIOrHYUECKOl, FeOXPOHOIOIHUeCKON HHpOpMALH, B TOM YHCIIC Yepe3 the FarthChem
Library, the EarthChem Portal(6asbr nanubix PetDB. SedDB, GEOROC, NavDat, USGS, and
GANSEKI), PetDB, NAVDAT, SedDB, and Geochron.

18. eMolecules (www.emolecules.com) P 0asa JaHHBIX 110 HCCIEJIOBAHUSIM B o0Ona-
CTH OPraHUYecKOM XUMHH.
19. Jmol (jmol.sourceforge.net) P Bpaysep JAVA juist noucka uzo0paxeHuit xu-

MHUECKHX CTPYKTYpP B popmare 3D, B Tom uncie 6uoMosieKyT, KpucTamios i T. 1. Ipemnaraer-
¢l TAK)KE AaHUMHUPOBAHHAsA JICMOHCTPAITHSL.

20. NIST Chemistry WebBook (webbook.nist.gov) P CalT npeaoctaBisier 10CTyI
K JIAHHBIM 110 XiMuH 1 Gusnke. Komekimu noepxkusaiores [porpammoit NIST.

21 Organic Chemistry Portal (www.organic-chemistry.org) P Iloprai juis XuMu-
KOB-OPraHUKOB.

22. Organic Chemistry Resources Worldwide (www.organicworldwide.net) >
[Topran npejyiaraeT aHHOTHPOBAHHBIN KATAJIOr CAHTOB 10 OPraHUYecKOi XUMHH.

23. PubChem Project (www.syntheticpages.org) P Ilouck Gozee 8 MJIH CoejiuHe-

HHI 110 pasauunbiM kputepusim. Caiit nojiepxusaercss HannonarbHbIM HEHTPOM 110 ouorex-
HOJIOTHSIM.

24. Spectral Database for Organic Compounds, SDBS (sdbs.db.aist.go.jp/sdbs/cgi-
bin/cre_index.cgi) P basa JaHHbIX 10 CIIGKTpaM opraHuyeckux coeaunenuii. [oaiepiupaer-
¢st HaroHaIbHBIM MHCTHTYTOM [EPEJOBOM IIPOMBIIUICHHON HAyKH W TEXHOJOIHMH (National
Institute of Advanced Industrial Science and Technologies), Snomus.

29, spectroscopyNOW.com (www.spectroscopynow.com) P becriiatHblii OHJIaiH
pecype 10 CHEeKTPOCKOMHH M CIICKTPOMETPHH (JIEKTPOHHLIE JKYPHAJIBI IO ATOMHOH SMHUCCHH,
nazepHoii ¥ miasmennoii cnexrpockonuu, MK cnektpockonuu, paMaHOBCKO# CHEKTPOCKOIHHA U
np. ).

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

SAMP XUMHUYECKHX C/BHIOB, KOHCTAHTBI B3aUMOJACHCTBHs, H ITOJIHBIC CIIEKTPBI MOJIEKYJISIPHBIX
CTPYKTYP.

st SyntheticPages (www.syntheticpages.org) P Dro OecruiatHasi HHTEPAKTUBHAs
0aza JJAHHBIX 11O XHMHUUYECCKOMY CUHTE3Y.
28. TOXNET (toxnet.nlm.nih.gov/index.htm) » basa 1aHHBIX 110 TOKCHKOJIOTHH,

OITACHBIM XUMHUECKUM COCJUHEHHUSM, COCTOSHUIO OKpY)I(a}OUI€ﬁ CpeJibl K 3I0POBBSI.

8.5 Ilepeuenn  pecypeoB  HHGPOPMAIHOHHO-TEJICKOMMYHHKAUHONHOH  ceTH
«Murepuer, He0GXOAUMBIX TSI 0CBOCHHS THCIHILIHHLI (MO/LY/Is1)

|. Bukuneaus http://ru.wikipedia.org
2. Xumnueckuii nopran http://www.xumuk.ru
3. Hayunas snexrponnas 6ubnnoreka eLIBRARY.RU [Dnexrponnsiii pecype]. - Pesxum
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nocryna: http://elibrary.ru, cRBO60THBIA.
4. EcrecTBeHHOHAY4YHBIH 00pa3oBaTeNbHbIH MopTall [DAeKTpOHHBIH pecypce]. - Pexum Jo-
cryna: http://en.edu.ru, cBOOOIHBIN.

8.6 Jlunensmonnoe IporpaMmmMHoO¢€ 06ecneqeﬂne, HCIIOJAB3YEMO€ IIPH
OCYIIEeCTBJICHUH 06p230BaTeJII>HOFO npouecca mo JAHCHHIIHHEe

Tabauua 5 — [lepedenp UCIONIB3YEMOro NPOrpaMMHOI0 0OeceYeHHUSI

Haunmenosanue 110 PekBHU3UTBI / yCIIOBHS HCIIOIB30BAHUS
Microsoft Imagine Premium JInnensuonnerii gorosop AD223 Ne008/65 ot 11.01.2019
OpenOftice CpoboHast TUIEH3US!, YCIOBHS HCITOJIL30BAHHSI 10 CChUIKE!

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

9 Oprann3anuoHHO-IIEArOrH4eCKHe yYCJI0BHSI

Opranuzanus 00pa3oBaTesbHOrO Npolecca perjiaMenTHpyeTest yueOHbIM [TaHOM H pac-
nucanueM y4eOHBIX 3aHATHH. f3pIk oOyuenus (mpernomaBanusi) — pycckuit. J[ist Bcex BHIOB
ay/IMTOPHbBIX 3aHATHI aKaJIeMUYECKHI Yac yCTaHABIMBACTCS POJIOJDKUTEIIBHOCTHIO 45 MUHYT.

ITpn popmupoBanuu cBoel WHIAMBHJIyAITBHON 00pa3oBaTEe/IbHONW TPACKTOPUH 00ydaro-
U.IHf/iCﬂ UMCCT ITpaBoO Ha IIepe3avucT COOTBCTCTBYIOIHUX JAUCLHUIIIMH H HpO(i)CCCI/IOHaJIbeIX MoAay-
JICH, OCBOCHHBIX B IIPOLIECCE MPEALIECTBYIONMIEro 00y4YeHust, KOTOpbiid 0cBoOOM/1aeT oOyyarore-
rocst OT HEOOXOAMMOCTH X TOBTOPHOI'O OCBOEHHSI.

9.1 O6pa3zoBaTe/ibHbIE TeXHOJIOTHH

Yuebublit 11poriecc 1mpu IpernojaBaHii Kypca OCHOBBIBAETCS HA HUCIIOIB30BAHUH TPAJIH-
IHOHHBIX, HHHOBAIIMOHHBIX H HH(YOPMAHOHHBIX 00pa30BaTeNbHBIX TeXHONOTHH. Tpaauimon-
Hble 00pa3oBaTE/ILHBIC TEXHOJOTUH 1IPEACTABICHBI JICKIMSIMH U CEMUHAPCKUMHM (TIPAKTHYCCKH-
MH) 3aHsTHAMH. VIHHOBAllMOHHBIC 00Pa30BATENILHBIC TEXHOJIOTHH UCIIOIB3YIOTCS B BUJIE HIHPO-
KOTO NMPUMEHEHUS aKTUBHBIX M MHTCPAKTUBHBIX (popM mpoBeaenus 3austuit. Mudopmannonnsie
o0pazoBaTelibHble TEXHOIOTHH PEATU3YIOTCS MYTEM AKTHBH3AIMH CAMOCTOSTENBHON pPabOThI
CTYJIEHTOB B MH(OPMaLMOHHON 00pa3oBaTebHOlM cpejie.

9.2 3aHsiTHA JIEKIIMOHHOT'0 THIIA

JlexumMonHbBIH Kypc HpejarnoiaraeT CUCTEMaTH3HPOBAHHOE H3JIOKEHHE OCHOBHBIX BOIPO-
COB y4eOHOro Ij1ana.

Ha niepBoii siexiuu jgexTop o0s3aH MPEAYHPEIUTh CTYICHTOB, IPUMEHUTEIBHO K KAKOMY
0azoBoMy yueOHHKY (yueOHHKaM, y4eOHBIM OCOOHSM) OYIeT IPOYUTAH KYpC.

Jlekmonuplil Kype RoJDKeH AaBaTh Hambosblmi oObem madopmanun u obeciieunBarhb
Oonee riybokoe moHUMaHKHE YUYeOHBIX BOIPOCOB MPH 3HAYUTEILHO MEHBIICH 3aTpaTe BPEMEHH,
ueM 970 Tpebyercst GONIBLUIMHCTBY CTYJICHTOB Ha CAMOCTOSITE/ILHOE H3yUYeHHE MaTepHaIa.

9.3 3aHsTH CEMHUHAPCKOI0 THIIA

CeMHHAPCKKE 3aHATHS TPEJICTABIISIOT CODOI IeTaH3aIHIO JIEKIIHOHHOTO TEOPETHYECKO-
o MaTCpHaia, MpoOBOIAATCA B LCIAX 3aKPCIJICHUA Ky pca H 0XBaTbIBAIOT BCE OCHOBHLIC pa3/ICJIbl.

OcHoBHOI (pOpMOIT MPOBE/IEHNs CEMHHAPOB ABJISETCS 00Cy:K/IeHHe Hanboee podIem-
HBIX W CJIOXKHBIX BOIIPOCOB IIO OTACIBHBIM TE€MaM, a TaKXXe pa36op I[IPpUMECPOB H cmyaunﬁ B
AYIHUTOPHBIX YCJIIOBHAX. B o0Gsi3annoctH ImpernoaaBarciisi BXOJAT: OKa3aHUC METOJIMYECCKON I10-
MOIIH M KOHCYJILTHPOBAHUE CTYLACHTOB 110 COOTBETCTBYIOIIUM T€MaM Kypca.

AKTHBHOCTb HA CEMMHAPCKHX 3aHATHAX OLCHUBACTCS MO CIE/YIONIAM KPHTCPHUSIM:

* OTBETBI Ha BOIIPOCHI, NpEeIIaracMbI€C IperiogaBaTeiieM;

* Y4aCTHEC B TUCKYCCHSIX,

* BBIIOJIHEHUC IIPOCKTHBIX W UHBIX 3a1aHUH;
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+ aCCHCTUPOBAHKE MPENOIABATENIO B IPOBCACHNH 3aHSATUH.

OTBET JA0/UKEH OBITH apryMEHTHPOBAHHBIM, PA3BEPHYTHIM, HE 0JIHOCJIOXKHBIM, COTCPHKATh
CCBIJIKM HA UCTOYHHUKH.

JloKyaapl ¥ ONIOHMPOBAHUE JOKIAIOB HPOBEPSIOT CTCMCHL BJIAJIEHUsS] TEOPETUYCCKUM
MaTepUAJIoM, a TAKKe KOPPEKTHOCTH M CTPOroCTh paccyk/JIeHUN.

OlleHUBAHKE 3a/aHUMH, BBITONHEHHBIX HA CEMHHAPCKOM 3aHITHH, BXOJUT B HAKOIUICH-
HYIO OLIEHKY.

9.4 CamocTosiTe/ibHAsE padoTa 00y4al0UXCsl 110 THCIHILIAHE (Mo/1y/110)

CamocTosiTesnbHas padoTa CTYACHTOB — 9TO IHPOLECC AKTHUBHOIO, lleJIeHAIPaBICHHOIO
NpPHOOPETCHHs CTYAICHTOM HOBBIX 3HAHWH, YMEHUH 6e3 HernocpeJACTBEHHOTO YUaCTHS npernoaa-
BareJs, xapamepnzsylomnﬁcx [peMETHOM HAIPaBJICHHOCTBIO, s PeKTUBHBIM KOHTPOJICM H
OIICHKOH pe3y/IbTaTOB ACATCIbHOCTH 00y4aromerocs.

Llemu caMOCTOSITEILHOM paboThI:

. CHCTEMATHM3AIMS U 3aKPEIICHUE ITOTYy4CHHbIX TEOPETUYCCKUX 3HAHHH ¥ MPAKTHYCCKUX
YMEHHUH CTYJACHTOB;

- yriyOsieHue M pacimpeHue TEOPETHYCCKUX 3HAHWN;

- (hpopmupoBaHue YMEHHH MCIIOJIb30BaTh HOPMATHBHYIO H CIPABOYHYIO JIOKYMEHTALHUIO,
CleUaIbHYIO JTUTEPaTypy;

* pa3BUTHE MMO3HABATETLHBIX CIIOCOOHOCTEMN, AKTUBHOCTH CTY/ICHTOB, OTBETCTBEHHOCTH H
OpPraHu30BAHHOCTH,

- (hopMHpOBAHHE CAMOCTOSATC/IBHOCTH MBIIUICHHA, TBOPUCCKOH WHUIIMATHUBEL, CrocooHo-
creil K caMOpa3zBUTHIO, CAMOCOBEPIICHCTBOBAHUIO W caMmopeau3alinu;

- pa3sBUTHE UCCIIe/I0BATEIILCKIX YMCHUH U aKaJICMHYECKUX HABBIKOB.

CamocTosiTe/ibHas paboTa MOXKET OCYIIECTBIATLCA HHAMBUAYATBHO WM IpyHIamMu CTy-
JIEHTOB B 3aBHCUMOCTH OT IeJiH, 0ObeMa, YPOBHS CIIOKHOCTH, KOHKPETHOM TEMATHKH.

Texaomorus opraHu3anin CaAMOCTOSITEIbHOM PadOTHI CTYIEHTOB BKIIOYACT HCII0JIb30Ba-
Hue HHPOPMALMOHHBIX H MaTepHAILHO-TEXHUUECKUX PECYypPCOB YHUBEPCHUTETA.

KonTpoJsib pe3yJbTaToB BHC&}’}IHTOpHOﬁ CaMOCTOSITENILHOM pa60T51 CTYJICHTOB MOKET
IIPOXOJIMTH B [TUCHMEHHOMN, YCTHOH HITH cMmerannoi popme.

CryJieHTbl JOJDKHBI TTIOAXOIHUTE K caMOCTOSTEbHOM padoTe Kak K HauBa)KHEHIIEMY
CPEACTBY 3aKperieHus U pasBHTHA TEOPETHUECKUX 3HaHuil, BbIpabOTKE CAMHCTBA B3IVIAJI0OB HA
OTJIEJIbHBIC BOIIPOCHI Kypca, pHOOPETEHHsl ONpPE/ICICHHbIX HABBIKOB 1 HCIIOJIB30BaHus Ipodec-
CHOHAJILHOM JIMTEpATYPhI.

9.5 MeTomueckue yKa3anust Uist 00y a0 HXCst 110 0CBOCHHIO [IHCIHIITILE

[Tpr u3yuyeHWH AUCHHIUTHHBI 00yJaromumcst 11es1ecoo0pa3Ho BBITOJIHATD CIICTYIOUIHE
pPeKOMEHIaluu:

1. V3yuenue yueOHOM JIMCIATUIMHEL IOJKHO BECTHCD CUCTEMATHYCCKH.

2. Tlocsie u3ydeHHs KaKkoro-1bo paszena mo y4eOHHKY MJIM KOHCICKTHBIM MaTCpHaTIaM
PEKOMEHIyeTC s TI0 naMsiTH BOCIIPOHU3BECTH OCHOBHBIC TCPMHUHBI, OIIpEJICIICHHUS, I[MOHSTHUS pa3/ie-
Jia.

3 OcoBoe BHIMAHUE CJIeIYeT YAEIUTh BHIIOIHEHHIO OTYETOB MO MPAKTHICCKIM 3aHSATH-
IM U UHJAHUBHY AJIbHBIM KOMIIJICKCHBIM 3aJIaHUsAM Ha CaMOCTOSITCIIbHYIO pa60Ty.

4. Best TeMaTHKa BONPOCOB, H3y4aeMbIX CaMOCTOATEIBHO, 3a/acTesl Ha JEKIHSX TPEIIo-
napaTeneM. VIM ke Jlalotest HCTOUHMKH (B NIEPBYIO 04€pe/lb BHOBDL W3JIaHHbIC B TIEPHOAHICCKON
HayaHOI MuTeparype) Juis Oosee JIETaIbHOI0 MOHMMAH 3 BOIPOCOB, 03BYUCHHBIX HA JICKIMHU.

[Tpu camocTOosTENIbHOM npopaboTKe Kypea 00yJaroUIMecs A0KHBI:

: HpOCManI/IBaTb OCHOBHEBIC onpcnene}ms{ H (baKTBI;

- IOBTOPHTH 3AKOHCIEKTHPOBAHHBIH Ha JICKIHOHHOM 3aHSTHH MATcpuall U JIOTIOJIHUTD
ero ¢ y4eToM peKOMEH/I0BaHHOH 1O JIAHHOM TeMe€ Jinreparypbl;
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* U3YYUTh pEKOMEHIOBAHHYIO JIATEpaATypy, COCTABJIATH TE3UCHI, AHHOTAallUH U KOHCIICKTbI
pauboJjiee BAXXHBIX MOMEHTOB;

+ CAMOCTOSTEIFHO BBIOJIHATH 3aJaHusl, aHAJIOTHYHbIC ITpeuIaracMbIM Ha 3aHATHAX,

* UCII0JIL30BATH JUId CAMOIIPOBEPKHU MaTepHallbl d)OHI[a OLICHOYHBIX CPCACTB.

1. MeToauuecKkne yKa3aHusi Hpu padore HAl KOHCIEKTOM JIEKIH

B xo/1¢ NCKIMOHHBIX 3aHATHI He0OXOAMMO BECTH KOHCNEeKTHpoBaHUe yueGHoro Matepuana. O6-
pauaTh BHUMaHWe Ha KaTeropuu, (OpMyTMPOBKM, PACKPBIBAIOLING COACPIKAHHE TEX HIIM HHBIX SIBJICHUI
M NPOLIECCOB, HAYUHbIE BHIBOABI M NMPAKTHYCCKHE PEKOMEH/IALIH, NOJIOKHTEILHbIH ONBIT B OPATOPCKOM
uckycerse. JKenaresabHo 0cTaBUTh B pabOUMX KOHCHEKTAX MMOJIsl, Ha KOTOPbIX J€/1aTh NOMETKH H3 PEKO-
MellaOBaHHOFI JUuTeparypbl, JLOTTIOJIHAKOHUE MaTepuall ﬂpOCJIyLUaHHOﬁ JIEKIIMH, a TaKoKe nOJI‘JlepKHBa}O-
e 0co0yI0 BasKHOCTL TeX WM MHBIX TEOPETHUECKUX MOJIOKEHHUH. 3a/1aBaTh MperoaBaTesio yTOUHsI0-
{LIHe BOMPOCHI € LEJIBIO YACHEHHS TEOPETHUECKHX MOJIOXKEHUH, pa3pelieHHsi CIIOPHbIX CHTYALMH. ... T.]L.

2. MeToiuueckne yKa3aHus 10 CAMOCTOSITEILHON padore Ha/l H3Y4aeMbIM MaTepHa-
JIOM U NIPH NOAr0TOBKE K NPAKTHYCCKHM 3aHATUHIM

Haunnath Hazo ¢ M3y4EHHA POKOMCHHOBAHHOK jiuTepaTypbl. HeoGX0AMMO MOMHMTE, UTO Ha JIeK-
unn 0GBIYHO PACCMATPUBACTCS HE BECh MATePHal, a TOJBKO ero 4acTb. OctanbHas ero 4acTh BOCIIO/IHS-
eTcsi B MPOLECCE CaMOCTOSTEbHON paboThl. B cBA3M ¢ 9THM paboTa ¢ peKOMEHA0BaHHOH JIUTEPaTypOi
oOszaTesibHa. Oco6oe BHUMaHUE IPU 3TOM HeoOXO0AMMO 0OpaTHTh Ha COACPIKAHHE OCHOBHBIX IMOJIOXKE-
HHUH H BbIBO/10B, OOBSACHEHHUE ABJICHUN U q)aKTOB, yYsICHCHHEC ﬂpaKTHL‘ICCKOFO l']pldJ'lO)KﬁHHﬂ paCCManl/IBae—
MBIX TEOPETHUECKHX BOMPOCOB. B mpouecce 910l paboThl HEOOXOAMMO CTPEMHUTBCS MOHATH M 3aNIOMHHTD
OCHOBHBIE TOJIOKEHMS PACCMATPHBAEMOrO MaTepHala, IpUMepbI, MOSCHSIOIINE €ro, a TAKKe pasodparh-
Csl B WJJIIOCTPATUBHOM MaTtepHase. .. u T.J.

10 Onucanne MATEPHAJILHO-TEXHHYECKOT0 ofecnedeHnsi, He0OOX0IUMOro /LISt
oCyIeCTBICHHS 00PA30BATEILHOr0 NPOLECea 10 THCIHIIHIE (MO1Y.TI0)

10.1 YuebHo-1aboparoproe obopyaoBanue

Tabnuua 6 — Ilepedyerb 000py10BaHUs J1aOOPATOPUH

HaunmenoBanue aAyJUTOPHH

(maGoparopuin) Wcnonp3zyemoe o0opyaoBaHue

Aynpuropus

431/1 JlaGoparopust oO1ieit XUMUU | XHMHYECKas MOCY/I, XUMHUCCKHE PEAKTHBLI, H3-
MepHUTEJIbHbIE U HArpeBaTeIbHbIE IPUOOPHI, KOM-
IUIEKT JIEMOHCTPAMOHHBIX [1JIAKATOB.

10.2 Texuuueckue u HIeKTPOHHbIE cpeIcTBA 00y4eHHs

JIeKMOHHBbIC 3AHATHSL

AYAUTOPHH JUIsl JIEKIIMOHHBIX 3aHATHH YKOMIIJICKTOBAHBI MeOeJIbIO U TEXHUYECKUMU CPe/i-
cTBAMHM OOyUEHMs, CIIyKAIIMMU JUIs NIPEeACTaBIeHUs yqeOHol nndopmaiin 00sibioi ayauTo-
pur (HabopLI JIEMOHCTPAIMOHHOTO 000PYNOBaHUS (IPOCKTOP, IKPaH, KOMITBIOTEP/HOYTOYK),
yueOHO-HAIJISAHbIC 1TOCOOMS, TCMaTHIECKUE HJTIOCTPAIHH ).
Jlnst peasiu3anuy JIMCLUIUIMHBI [TOArOTOBJICHBI CIIE/YIOIIUE TPE3CHTAIMH:
OCHOBHBIC TIOHSATHS U 3aKOHBI XUMHH
Crpoenue BeniecTBa
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYCCKHUX PCaKIUi
PaCTBOpr H apyrue JUCIIEPCHBIE CUCTCMBI
DIIEKTPOXUMHUUYECKHE MTPOLECCHI

DJIeMeHThl KAYeCTBEHHOIO M KOJIMYECTBEHHOI'O aHalln3a

BBICOKOMOJIEKYJISIPHBIE COEJIMHEHHS
l]pam'uqecmdc 3AHSITHSL.
AYIHTOPUH JUTS TIPAKTHUECKMX 3aHSTUH YKOMILIEKTOBAHbBI CIENHaTn3HPOBAHHON mebe-
THIO 1 TeXHUUECKUMHU CpesicTBAME 00yueHust (IIPOeKTOp. SKPaH, KOMITBIOTEP/HOYTOYK).
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JlaGopaTopHbIe 3aHATHSL.

Jlst 1aGopaTtopHbIX 3aHSATHH Ucnosib3yercs ayautopust Ne 431, ocHaiieHHast o0opyaoBa-
HHEM, YKa3aHHBIM B Ta0JI. 6:

CamocrosTesbHas pabora.

[ToMerienust it caMOCTOSTENLHOM paboThl OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOU € BO3-
MOKHOCTBIO MOJKIIIOUeHUS K ceTH «VIHTepHeT» U JIOCTYIIOM K 2JIEKTPOHHOM HHPOPMAIIMOHHO-
obOpasoBarenbnoi cpene KHAI'Y:

- ypraneubiit 3an1 HTB KunAI'Y;

11 Uub1e cBeenust

MeToanyecKne peKOMEHIAINH 110 00yYeHHI0 JUIL ¢ OrPAHHYEHHBIMH BO3MOKHO-
CTSIMH 3/{0POBbSI H HHBAJIH/IOB

OcBoenue JUCHUIUIMHBI 00YYAIOMUMUCS C OTPAHUUYEHHBIMU BO3MOXKHOCTSIMHU 310POBbSI
MOXKeT ObITh OPraHM30BAHO KAaK COBMECTHO C JPYI'HMMH OOYYalOIMUMHCH, TaK U B OTAEIbHBIX
rpynnax. [Tpeanonaraiores crienuaibHble YCJIOBUs U TOJTydeHnst 00pa3oBaHus 00yYaromnMu-
Csl ¢ OrpaHUYEHHBIMH BO3MOYKHOCTAMH 3/I0POBBAI.

HpOd)CCCOpCKO-HC,Z(aI‘OFI/I‘{CCKI/Iﬁ COCTaB 3HAKOMUTCS C HCHXOIIOFO-(t)I/I'BHOHOFI/IqCCKI/IMI/I
0COOCHHOCTAMH OOYYAIOIIHXCSI HHBAJTHAOB H JIMIL ¢ OTPAHMUYEHHBLIMH BO3MOMKHOCTAMH 3J10PO-
Bbsl, WHJIMBULyaJIbHBIME [IpOIpaMMaMi peabunuranuu uHBamoB (ripu Hammaun). [Ipu Heob-
XOZAMMOCTH OCYIIECTBIISICTCS JONOJHUTENbHAS MOAAEPIKKA MPENoJIaBanus ThIOTOPAaMH, IICHXO-
JIOramM#, CONUAIbHBIMKM PaOOTHUKAMH, ITPOLIE/IIUMHU [TOJANOTOBKY ACCHCTEHTAMH.

B COOTBETCTBUH ¢ METOJMYECCKUMH pekoMenfanusamu MunoOpuayku PO (yrs. 8 anpess
2014 r. N AK-44/05BH) B Kypce mpeanosaracTcsi UCIoJIb30BaTh COLUUAIbHO-aKTUBHBIE U pe-
(riexcuBHBIE METOIBI O0YUEHUSI, TEXHOJIOTMH COIMOKYIBTYPHOM peabMIUTAIIMU ¢ LENBIO OKa3a-
HUSI TTIOMOIIA B YCTAHOBJIEHUH MTOJIHOTIEHHBIX MEXKITMYHOCTHBIX OTHOIIEHWH ¢ JIPYTUMU CTYJIEH-
TAMH, CO3JaHid KOM(POPTHOrO MCHXOJIOMHYECKOr0 KiiMMaTa B cryjienydeckoii rpymie. [ogbop un
pa3paborka y4eOHBIX MaTepHAIIOB MPOU3BOATCS C YUCTOM IIPEJIOCTABICHHs MaTepualia B pas-
JMYHBIX (OpMax: ay/JMajbHON, BU3YaJIbHOM, C MCIIOJIb30BAHMEM CIICHHUAIbHBIX TCXHHYCCKHX
CPEACTB U HH(POPMALIMOHHBIX CHCTEM.

Ocpoenne qucrummiabl ymuamu ¢ OB3 ocyiiecTsisiercss ¢ HCHOIB30BAHHEM CPEJICTB
oOydenust o0OIIero U CrenualbHOr0 Ha3HAYCHUs (NMEPCOHATBLHOIO W KOJUIEKTUBHOIO HCIIOJIB30-
BaHUs). MaTepraibHO-TeXHHYecKoe obecredeHne mpeaycMaTpuBaeT mpucrnocobaeHue aymuro-
puii K myxaam s ¢ OB3.

dopma 1npoBeieHUs: aTTeCTallMy JUISL CTYJJICHTOB-MHBAIMJIOB YCTAHABIMBAETCS C YUYETOM
MHIUBUIYAIBHBIX [TCUXO(DHU3HYECKHX 0cOOeHHOCTEH. Jlst cTyieHToB ¢ OB3 npejycMarpuBaet-
st J0cTyIHas (hopMa IMpeJ0CTaBICHUS 3a/laHii OLICHOUHBIX CPEJICTB, @ UMEHHO:

* B TICUATHOH WJIM DJCKTPOHHOH (dopme (W1 JIMIL ¢ HApYLWICHUSMH OHOPHO-
JABUTATCIILHOT'O armapaTa);

* B reyaTHOH (hopMe HIIH AIIEKTPOHHOH GopMe ¢ yBeTHUECHHBIM MIPHPTOM H KOHTPACTHO-
CTBIO (JUIS JIMIL C HAPYIIEHUSIMU CIIyXa, PeYH, 3peHuUsi);

* METOJIOM YTEHHUSI aCCUCTEHTOM 3aJaHUs BCIYX (JUIsl JIUI[ C HAPYLICHUSIMHU 3PEHUS ).

CryzenTaM ¢ MHBIMIHOCTBIO YBEJIHYMBACTCA BPEMsS Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOIPOCKL. JlJIst TAKUX CTYAEHTOB IIpeJlyCMaTpUBACTCs JIOCTYIHAs (popMma Ipe1ocTaB-
JICHUS OTBETOB Ha 3aJ[aHKs, & UMEHHO:

* MUCbMeHHO Ha Oymare M HaGOPOM OTBETOB HA KOMITbIOTEpE (JUISl JIMI ¢ HAPYIICHUSI-
MH CIIyXa, peuu);

* BLIDOPOM OTBETa U3 BO3MOXKHBIX BAPUAHTOB C UCIOJBL30BAHUEM YCIIYT aCCHCTEHTa (JU1s1
JIMIL ¢ HAPYLIEHUSAMH OTIOPHO-JBUIATEIBHOIO amiapara);

* YCTHO (JUUISL JIMIL ¢ HAPYIICHUSIMH 3PEHHUsI, OII0PHO-IBUTATE/ILHOTO anmapara).

[Ipn neobxomumocTu Juis 00y4aroUMXCsl ¢ HHBAIMAHOCTBIO MPOIIeypa OICHUBAHUS pe-
3VJbTATOB OﬁyquHH MOXET ITPOBOAUTHCS B HECKOJILKO 3TAIIOB.
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1 Ilepedens MIAHUPYEMBIX PE3yJIbTATOB 00YYCHHS MO AHCUHILIHHE (MoxyJ110),
COOTHECEHHBIX ¢ IJIAHUPYEMBIMH Pe3y/ibTaTaMHU obpa3zoBaTeJIbHOH MPOrpaMMbI

Tabmuna 1 — KoMIeTeHIuy 1 IIJIaHUpYEMbIe Pe3yIbTaTbl 00Y4CHHs 110 JIMCIMIIMHE

[InanupyeMble pe3yIbTaThl 00yUeHHs 110 MCHUIIAHC
Ko u HanmeHoBaHue
KOMIIETEHLIUHU ~ . o
Ilepeuens 3nanui | Ilepeuens ymeHun Ilepeuenb HaBBIKOB
OO1EeKyIbTYPHbIE
O6menpodeccHoHaNbHbIE
OI1K-1 3uarh  (yHJaMeH- | YMETh IpUMEHsTh | BiajieTh HaBbIKamMu
VMeHHe  HMCIOJIB30BaTh | TAJbHBIE MMOHSITHS, | QU3HYECKHE 3aKO- | IIOCTAHOBKH U IIPOBC-
OCHOBHBIE 3aKOHDI | 3aKOHLI M TEOPHH | Hbl U MaTreMaruue- | JICHHS XHMHYCCKOTo
€CTeCTBEHHOHAY YHBIX COBPEMEHHOM U | CKHE METO/IbI JIs JKCIIepUMenTa, oopa-
JUACTIMITITUH B | KJIACCMUECKOM XM- | pelueHust 3a1a4 OOTKH M aHAJIN3a pe-
npoQecCHoHaIbLHOM MUH, OCHOBHBIE | TEOPETHYECKOTO U | 3YJIBTATOB JUls pelie-
JICATECIIbHOCTH, XMUMHYECKHe SIBJIe- | PUKIIAHOIO Xa- HUS TIPAKTHYECKHX
MPUMEHSATH METO/Ibl | HUS. pakrepa 3aja4
MaTeMaTH4YecKoro
aHaIN3a u
MOJICTMPOBAHUS,
TEOPETUUECKOTO H
HKCIEPUMEHTAILHOIO
MCCIIC/I0BAaHUA
IIpoeccuonanpupie
Tabauna 2 — Iacopt ¢pona OLEHOYHBIX CPEJICTB
Kounrpoaupyembie @®opMmupyemasi HaumenoBanne
pa3esibl (TeMbl) KOMIIETEHIIH S OIEHOYHOI'0 IToka3zaTei OLEHKH
JIHCHUILINHDI cpeacTBa
1. OCHOBHBIEC TTIOHSTHSI OIIK-1 1, JlaGoparopuas | 1. Beimonnenue
M 3aKOHbI XUMHH paGora Nol-7 1abopaTopHBIX  padoT,
2. CrtpoeHue BellecTBa ! [IpaKTHYECKas | yaruupme 3ampcell B
3 OcHOBHBIE  3aKOHO- pabora Nel-8

MEPHOCTH XHMHUYECKUX Pe-
aAKIUH

4. PactBopbl B JIpyrue
JTUCTIEPCHBIE CHCTEMbI

> DIIEKTPOXUMHYCCKUE
[IPOLIECCHI

6. DIJIEMEHTHI Kave-
CTBEHHOI'O W KOJMYECTBEH-
HOTO aHaJIn3a
BBICOKOMOJICKYJIAPHLIE CO-

KonTposbHas padoTa

1a00paTOpHOM JKypHa-
Jie, YCTHBII oImpoc 110
TeMe

2. Brimosnenue
[paKTHYECKHX  3aj1a-
HHH, HIMYHE KOH-
CIIEKTA 110 TeME

3. KoHTposbHas
paboTa NpOBOAMTCS B
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CIUHCHHU A

yacel BHEAYIUTOPHOM
paboTel. OOyyaromme-
co

IOJTy4aroT 3a/1aHusl
JUISL TIPOBEPKH  yCBOE-
HUSl [TPOIMJICHHOIO Ma-
teprasia. OueHuBaercs
[PAaBUJIBHOCTh  pelle-
HUSL.

2 MeToaHueckue MaTepHaJIbl, ONpeJeIsiIoNie MPoIexyphbl OleHHBAHHS 3HAHUII,
yMEHU, HABBIKOB H (HJIH) ONBITA JACATEILHOCTH, XapaKTepH3yI0oII1e npouece
(GopMupoOBaHHsI KOMIIETEHIHH

MeToHuecKie MaTepHalibl, OIpeeISole 1POLEyPbl OLEHMBAHUs 3HAHMIA, YMCHHH,
HABBIKOB M (MJIM) OIBITA JAESTEILHOCTH, MPEACTABICHBI B BUJIC TEXHOJOIHIECKOH KapThl AUCIIH-
mInHGb! (Taduna 3).

Tabnuna 3 — TexHosornyeckas Kapra

HaunmenoBanue Cpoxn IIkana ouenu- Kpurepun
OIICHOYHOI0 CPeACTBA BBINOJTHECHHS BAHMSI OlleHNBAHMSI
1 cemectp

IIpomescymounan ammecmauua é hopme 3auem ¢ OUEHKOU

JlaGoparopnas pabora

€XXCHEICIILHO

10 OammoB * 7

paboT

BoinosiHenue - 2
Oayutos/pabora,
oopmiieHHE
1a00paTOPHOrO
KypHaima - 2
dayutos/pabora,
yCTHAsi  3alura
(o Bompocam) 6
0asuIoB.
OnenuBaercs
BJIQJICHUE MaTe-
pHAJIOM, €ro CH-
CTEeMHOE OCBOE-
HHE, CI10c00-
HOCTb  [PHME-
HATH  HYXHBIE
3HAHMS, HABBIKH
M YMEHHs IIpH
aHajMze  Ipo-
OJICMHBIX CHTY-
alum.

o

[Ipaktunyeckas pabora

€IKCHEICIIBHO

10 6amwioB * 8

padbot

OnenuBaercs
BJIaJICHHE MaTe-
pHaJIOM, €ro CH-
CTEMHOE OCBOE-
HHUE, CII0C00-
HOCTB IIpUMe-
HSTH HY)KHBIC
3HAHUS, HABBIKH
¥ yMEHHSI TIPH

15




HaumenoBanue

OLCEHOYHOI O CpeAcTBA

Cpoxu
BBITNIOJITHEHH S

[HIxaJja oneHu-
BAHHSA

Kpurepuu
OLlCHUBAHHS

pelICHUHN TTpaK-
TUYECKHUX 3aJ1a-
Hu#. bayb
YMEHBIIAIOTCS
POTIOPIIHO-
HAJILHO MPOIIEeH-
TY IPaBUIILHO-
CTH PEIICHUSI.

3. | KourposabHas padora

16 menens

100 6ammos

[TpaBunbnoe
pelIeHuE 3a/1a4
(20 ban-
JIOB/3aj1a4a).
basnel yMeHb-
HIAOTCS [TPO-
MOPLHOHAIBHO
IPOLIEHTY IIpa-
BHJILHOCTH pe-
HICHUS.

UTOT'O:

250 OayuioB

Kpurepuu oueHKH pe3yibTATOB 00yYeHNs N0 JTHCHHILIHHEe:

0 — 59 % oOr MaKCHMaJIbHO BO3MOXHOW CYMMbI OajUlOB — «HCYHOBJICTBOPUTCILHO»
(HEI0CTATOUHbIH yPOBEHB I NPOMEXKYTOYHOM aTTeCTAllMH 110 JICIUILIHHE);
60 — 74 % oT MaKCHMAJIBLHO BO3MOXHOH CYMMBbI 0ajulOB — «yJIOBJICTBOPUTEIHLHO?

(OpOroBbIi (MHUHHMATBHEIH) yPOBEHB);

75 — 89 % 0T MAKCHMATBHO BO3MOKHOMN CYyMMBI OaJIJIOB — «XOPOIIO) (CPeAHHI YPOBEHBD);
90 — 100 % 0T MAKCHMAJIBHO BO3MOMKHON CyMMBI GAIUIOB — «OTIHUHO» (BHICOKMI (MaKcH-

MaJIbHBIH) YPOBEHD)

3

TuIOBbIE KOHTPOJIbHBIE 32IAHU W HHbIC MATEPHAJIbI, HEOOX0XHUMBIC /LISt
OICHKH 3HAHHI, yMeHHil, HABBIKOB U (HJIH) ONBITA eI TeJIbHOCTH, XapaKTepH-
3yromque npouece GopMHPOBAHMS KOMIIETEHIHIT B X0/1¢ 0CBOCHHSI o0pa3oBa-

TEeJbHON NIPOrpamMmbl

3.1 3aaanust ISl TEKYIIEro KOHTPOJISI yCIIEBAeMOCTH

1. OnpeiesTe KOJIMYECTBO BEIIECTBA YKBUBAICHTA H MOJIIPHYIO MAcCy SKBUBAJICHTOB ¢oc-

Bapuanr Nel

KOHTPOJILHASI PABOTA

dopa, kuciopoaa u Opoma B coenunenusx PHs, H,O, HBr.

2. Hanumure s1eKTpoHHBIE (OPMYJIbl aTOMOB 9JIEMEHTOB C TMOPAAKOBBIMH HOMECDAMH 9un
28. IlokaxxuTe pacipejeieHHe 5JEMEHTOB 3TUX aTOMOB 10 KBAHTOBBIM sueiikam. K xakomy

IEKTPOHHOMY CEMEHCTBY OTHOCHTCS Kbl U3 OTHX 5JIEMEHTOB?
3. Hcxong 3 IMOJI0KEHUS [epMaHAs U TEXHCLHUS B HepI/IOlII/I‘JGCKOﬁ CHCTEME, COCTAaBbTC

dopmysibl MeTa- M OpTOrepMaHHeBOH KHCIOT, H OKCHIA TEeXHEUMs, OTBEHAIOMINE HX BBICIIEH
crenenu okucienns. M3o6pazute GpopMyIIbl STHX COeIMHEHUH rpaduIecKH.

4. Berumc/nTe KOMMYECTBO TEIIOTHI, KOTOPOE BBUIEINTCS MpH BoccTaHoBIeHHH Fe O3 me-
TATTMYECKUM AJTIOMUHKEEM, €C/Id ObLI0 MOJIydeHo 335,1 1 kesesa.

5. Boruucure AG?QS CJIEYIOIIMX PeaKLMii:
A) 2NaF(K) + Clz(,-) = 2N8.C1(K) = FZ(r)
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6)Pb02(,() e 2ZH(K) = Pb(K) + ZZHO(K)

MO3KHO JTH TIOJY4HTE (Top 110 peaKiuu (a) 1 BOCCTAHOBHTH PbO, rreKOM 10 peaxiiiy (0).

6. OKuCIIeHe Cepbl M €€ IMOKCH]IA IPOTEKACT 110 ypaBHEHUAM:

a) S(K) 5 a Oz = SOz(,»);

6) 2SOz(r) e Oz = 2803(.«).

Kak H3MEHUTCS CKOPOCTH 9TUX PEaKIil, eCii 00beMbl Ka)KI0M M3 CHCTEM YMEHBIIHTE B 4e-
ThIpe pasza?

7. BbIuMC/IMTE MOJISPHYIO KOHIEHTPALMIO U MOJIAPHYIO KOHICHTPALHIO sxpuBasienTa 20%-
HOTO pacTBOPa XJOPHIA KaTbIUA MIOTHOCTLIO 1,178 r/em’.

8. COCTAaBbTEC MOHHO-MOJIEKYJISIPHOE H MOJIEKYJISIPHOE YPABHEHUS IMIIPOJIM3a, [IPOUCXOAIIE-
ro pu CMENMBAHAH PACTBOPOB K,S u CrCls. Kaxcast n3 B3ATbIX COJICH TH/POJIN3YETCA Heobpa-
THMO J10 KOHL@ ¢ 06pa30BaHHeM COOTBETCTBYIOIIUX OCHOBAHMS M KUCIIOTBL.

Bapuaut Ne2
1. Peaki(i BbIPQKAIOTCS CXEMaMU
P+HIO3 + H,O = H3PO4 + HI
H,S + Cl, + H,0 = H,S04 + HCl

CocrasbTe ICKTPOHHBIE ypaBHeHHs. PaccraBbre K0d(GUIMEHTBl B YPABHCHHAX peaxuuii.
JUTs Kask/I0M peaKinu yKaKuTe, Kakoe BEIECTBO ABJIACTCA OKHCIIUTENIEM, KaKO€ — BOCCTAHOBH-
TesleM; KaKoe BELIECTBO OKMUCIISETCS, KAKOe — BOCCTAHABIIMBACTCAL.

2. VBeIHMuuTCs, YMEHBIIUTCS WM OCTaHercs 0e3 M3MCHCHM:A macca [MHKOBOM TUIACTHHKH
[IPU B3aMMOJICHCTBHH €C ¢ PACTBOPAMH: a) CuSOy; 6) MgSOy; B) PH(NO3),? [Touemy? CocTaBb-
Te HIEKTPOHHBIE U MOJICKYJIAPHBIC ypaBHCHHA COOTBETCTBYIOMIMX peaKImii.

3. CocraBbTe CXeMy TallbBAHHUECKOTO JJIEMEHTa, B OCHOBE KOTOPOTO JICHKUT peaxuusi, 1mpo-
TEeKaroIas [0 yPaBHEHHIO

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

Hanuimre 1eKTPOHHbIE yPAaBHEHHS AHOJHOTO W KaTOAHOrO HMPOUECCOB. Beruuciure D/1C
9TOTO HJIEMEHTa, eCIIU [Niz+] =0,01 moub/1, [Pb2+] =0,0001 monn/n. Otser: 0,064 B.

4, Kakue conm 00yclnaBIMBaIOT JKECTKOCTH Npupo/HO# BosbI? Kakyio JKECTKOCTH BOJbI
HA3BIBAIOT KapOOHaTHOM, HekapOoHaTHOH? Kak MOXHO yCTpAaHHTH kapOoHaTHYIO, HekapOoHaT-
HYIO JKeCTKOCTh? HanuimuTe ypaBHEHHA COOTBETCTBYIOLINX peakiui.

5. TloamMepoM Kakoro HEmpeeNbHOr0 YrieBOA0poaa ABIACTCA HATYpaIbHbIH KaydyK?
Hanuumre crpykTypHyio GopMyity 5TOro yrjieBo1oposa. Kak Ha3bIBAIOT IPOILECC MPCBPALIICHHS
Kaydyka B pe3uny? Uem 1o CTPOCHHIO 1 CBOMCTBAM pa3IMyarOTCs KaydyK H pesuna?

BapuanTt 3
1. BocCTaHOBJICHHE OJIHOIO U3 OKCH/IOB KEJIe3a HICT IO CXEME:

Fe30400 + Sigy — Feq + SiO2(x). BO3MOXKEH JIH 3TOT NPOUECC MPH CTAHAAPTHDIX yenousix? OT-
BET MOATBEPAUTH PACUETOM.

A Hozgg, KH)K/MOIIB 80293, lI)K/MOJ'[b
Fe304(x) - 1117.7 151,46
Sig - 18,82
Feq - 27
Si102 -859.4 40
) -601,1;2)  712.8; 3 -599.73: 4 -7772.8.
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2 ITpu emermuBanuu 2 MOJTB BerecTBa A ¢ 2 MOJTb BerecTBa B B HeKOTOpoM 00BbeMe K MO-

g P
MEHTY HACTYIUICHHs paBHOBecHs B oOpatumoii cucteme 2A + 2B <+— 4]] obpazosanocs 1,6
moJib BetecTBa /1. YeMy paBHa KoHCTaHTa paBHOBecHs? OTBET MOATBEPAUTH PACUETOM.

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

3 Kaxoit o6wem rasza Beimenutcsi, ecnu Kk 400 mi pacteopa LiOH, tutp KOTOpOro pasen
0,0024 r/mu Opu1a godasnena cosb (NHy),CO3. OTBeT oATBEPAUTH PACUETOM.

1) 12,67; 2) 0,961, 3) 21,51 4) 0,896:1.

4. [ 'u1posn3y noABEpraioTes CoJIn

i ZnCly; 2. Cs,COg3; 3. FeBrs; 4. CaBr,.

04 HBr = 0.899; a H,CO; =0.0017; 24 Ca(OH), = 0.78.

Ykazarhb HpaBI/IHBHbIﬁ OTBET YpaBHEHHUS peaKIUH r'HApOJIn3a.

1) /nCl; + H,O — ZnOHCI + HCI pH=7;
2) CsrCO3 + HO — CsOH + H,CO3 pH > 7,
3) FeBr; + HoO — FeOHBr, + HBr  pH<7;
4) CaBr, + H,O — CaOHBr + HBr pH>7.

5. quy paBHa 5KBUBAJICHTHAS MacCCa CEpPbl B COCIUHCHUAX
1. NaQSO3; 2. CI‘z(SO4)3; 3. (NH4)2S; 4. st
) 16 2) 53 3) 8 R

OTBET NOATBEP/IMTH PACYETOM.
Bapuanr 4

L. Wmeercst D Sn 107 r-won/n Sn™ // [H'] = 107 r-uon/n /Ha,, Pt
Yemy pasna senmunna DJ1C TaKOFC{ anemenTa? OTBET MOJITBEPAUTH PaCU€TOM.

)  0.1105B:  2)  0,169B; 3)  0.405B: 4)  0,287B.
J2\{. 1 YKaszarb npaBHJIbHBIA OTBET JUJIsl IPOLECCOB Ha aseKTpojaax npu padore I'D u3 Bonpoca
1) SnA(): sn?-2¢ — sn™
Pt, H, K (+) : 2H,0 + 2 (; s T 4 SO
2)  SnA(-): Sn’-2 e — Sn”
Pt,HzK(+):2H++2(; — H,
3) Pt,HzA(-):szo-zlé — 0, +4H"
snK(+):sn*2+zé — Sn
4) P HzA(-):2H++2é — H,
SnK(+):Sn-zé — Sn*?
18



3. [Touemy armocdepHas KOppo3ust sBIISETCA HNEKTPOXUMHIECKOI KOppo3Hei MeTalIoB?

1) Tax kax Metaw1 koaTakTupyet ¢ napamu HO Bosayxa;

2) Tak KaK MeTaJlJl KOHTAKTHPYET ¢ KUCIIOPOJOM BO31yXa;

43 Tak Kak MeTaul KOHTAKTHPYET C DJIEKTPOJIUTOM OOpasoBaHHbLIM IIpH B3aMMO/ICHCTBHH
YIJIEKHCIJIOTO Ia3a ¢ BJIaroi;

4) Tak KaK METa/Ul KOHTAaKTUPYET ¢ OKUCITUTEIIEM H DJICKTPOJIMTOM.

4, Usnernue u3 Ti ¢ 3aksienkoi U3 MacCHBUPOBAHHOM CTaM, HAXOAMTICH B MOpPCKOH BOJIC.

Epi2p = +0.10B; Ere ™ re = +0,17B. Vkazarh IpaBuybHBIH OTBET YIEKTPOIHBIX MPOLECCOB.
1) TiA(-):Ti—>Ti*2+2é
Fe K(+): Oz+4é + 2H,0 — 40H"
2) TiA(-):Ti—>’ri*2+2é
FeK(+):2H++2é — H;
3) FeA(-):Fe—»FeQJrZé
TiIK(H+):0,+4 é + 2H,0 — 40H"
4) FeA(-):Fe—>Fe*2+2é
TiK(+):2H*+2é — H,

3. Usnenue u3 Ti ¢ 3aKkienkoi ¥3 MacCMBUPOBAHHON CTAIH, HAXOHUTCSA B PACTBOPE LiCl.
+2 +2 )
Er i =-1,63B; Ere “re = -0,35B. Yka3aTh NpaBUIIbHBIH OTBET 3JICKTPOJHBIX NPOLCCCOB.

)  TiA(@E):Ti—Ti%+2e
FeK(+):2H*+2é — H,
2) TiA(-):Ti—»Ti+2+2é
FeK(+):oz+4é +2H,0 — 40H
3) FcA(-):Fc—»Fe*erZé
TiK(+);2H++2é — H,
4 FeA(9): Fe—»Fe+2+2é
TiK(+);02+4é +2H,0 — 40H
6. B Kaxoii cpejie BRIFO/IHEE HCIOJB30BaTh KOHTAKT Fe/Ti (CcMOTpH BONPOCHI 4,5)

1) B mopckoii, Tak kak DJ]C meHblIe.

2) B pactBope LiCl, Tax kax OJIC meHblue.
19



3) B Mmopckoii, tak kak DJ{C umeer GoJibliee 3HAYCHHUE.
4) B pactsope LiCl, Tak kax DJIC numeer Gosbliuee 3HaYCHHE.
OTBeT MOJATBEPAUTE PEUICHUEM.

T PaccraBuTh K0d(PHUIMEHTH METOJIOM 3JIEKTPOHHOTO Oalanca:
K,Cr,0; + HCl — KCI + CrCl; + Cl, + H,O. Vkaszars cymmapHoe 3HaYeHHe Kod(uimenrta s
IpaBoM YacTH:

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

OTBET MOATBEPAUTH PEUICHHEM.

8. VYKa3zarh NpaBUIbHBIA OTBET M7 oguennrens U3 BOIPOCA Ne 6 (oTBET MOATBEPAUTH PCIICHU-
em)

1) 147; 2) 35.5; 3) 17,75; 4) 49,
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Jucr perucrpanuu u3menenni k PIL

KonuuecrBo [Tonmuce
Homep npotokosia 3acenanus kadeapbl,
CTpaHHuIL paspaboTunka
JaTta yTBEpXKIACHUI HU3MCHCHUS
U3MEHCHUS PTIJ1
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