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1 OO0mue noJ10KeHUs

Pabouast porpamma aucturiae! «XUMUs» COCTABIEHA B COOTBETCTBHH ¢ TPEOOBAHMS-
MH (peIepallbHOrO rOCYAapCTBEHHOr0 00pasoBaTe/IbHOTO CTAHIAPTA, YTBEPIKICHHOTO MPHKA30M
Munucrepera o6pasoBanus 1 Hayku Poccuiickoit ®eneparmu Ne 481 or 31.05.2017, 1 ocHOB-
HOW  1po(hecCHOHAILHOM  00pa30BaTeILHON MPOrpaMMbl  TIOArOTOBKH  «IIpoMbliieHHOe 1
TPaKIaHCKOE CTPOUTEILCTBOY 110 HanpasiaeHuio 08.03.01 "Crpourenserso”.

3ajjaun HaxoIuTh onTuMabHble yCIOBHS JUISL IPOTEKAHMS XUMHUYECKHUX MPOIECCOB;

AUCIHUILIMHEI OIMCHIBATH XUMU3M OCHOBHBIX XHMHYECKHX IIPOLECCOB; OBJIAICTH IPUEMaMU
H MCTOJIMKAMH PCIICHHS KOHKPETHBIX 3a/1a9 U3 Pa3/IMUHBIX Pa3/e/ioB XHMHH;
BLIIBJISITH B3AUMOCBSI3H MCXKY OTACJIbHBIMH XUMHYCCKUMH I[IpoHeccaMu.

OcHoBHbIE 1. OCHOBHbIC TOHATHS M 3AKOHBI X UMHH

pas/eibl / TEMBI Crtpoenue Bemiecrna

AL AR OCHOBHBIE 3aKOHOMEPHOCTH XMMHUUECKHUX PEaKI[Hil

Oy (B WD

PacTBopbI 1 ApyTrHe JicnepeHbie CHCTEMBI
3HCKTpOXHMI/I‘ICCKI/IC [TPpOLIECChI

DJIEMEHTBI KAUeCTBEHHOTO W KOJIMUYECTBEHHOT0 aHaTH3a
BbIcokOMOoJIeKyIsipHbIe COeTHHEH U

2 Ilepeuenn NIAHUPYEMBIX PE3yJILTATOB 00y eHHSI 110 AN CLHIVIHHE (MoayJno),
COOTHECCHHBIX ¢ HHIAHKATOPAMH J0CTHKEHUSI KOMITETEHIHIT

[Iponece n3yuennst AMCUMIUIMHEBL « XHUMHUS) HANPABICH HAa (HOPMHUPOBAHUE CIIETYIONIIX
Kommnereniui B coorserctun ¢ GI'OC BO u ocHOBHOIN 00pa3zoBare/ibHOM porpamMmoii (Tad-

auna 1):

Tabmuna 1 — KoMnereHumn u MEANKATOPBI UX TOCTHIKEHHSI

Ko u HaumenoBanue

Wumkarops! jocTmxeHus [Inanupyemsle pe3yabTare

KOMIICTEHITUH 00yYeHHS 110 JUCLUHUILIHHE
YHHBEpCaJIbHbIC
ObuenpodeccuonaibHbic
OI1K-1 OIIK-1.1. CdopmupoBano HaydyHOE MHPO-
Criocoben  perrath | 3HAaeT TEOPHIO M OCHOBHBIC 3aKO- | BO33PEHHE H COBPEMEHHOE XH-
3aj@4i  1po(eccuo- | Hpl B 00JACTH €CTECTBEHHOHAYY- | MHYECKOTO MbIILICHHE.

HAJIBHOM  JIesITeNILHO-
CTW Ha OCHOBE WC-
NOJB30BAHUSL  TEOpe-
THYCCKHX H IMpaxKTHu-
YECCKHUX OCHOB ecCcTe-
CTBEHHBIX M TEXHHUYE-
CKMX HayK, a TakKke
MaTeMaTH4YEeCKOTO
annapara

HBIX H OOIIEHHKEHEPHBIX JIUCIIH- | YCBOCHBI  (hyHJIaMEHTATbHBIC
TUIUH TIOHSITHS, 3aKOHEI H TEOPUH CO-
OIIK-1.2. BPEMEHHOW ¥ KJIACCHYECKOA

YMeeT BbUIBISTL U KJ1acCH HLIH-
poBaTh (pU3HYECKHE U XUMHYE-

XUMHUH, U3YUYCHBI OCHOBHBIC XH-
MUYCCKHEC SIBJICHHSI.

CKHE ITPOLECCHI, IIPpOTCKArOUIKEe Ha
00BeKTe MpodeccHonabLHON 1es-
TEJIBHOCTH, PELIATh HHKCHEPHBIE
3aJ1a4M C TOMOIIBIO MaTeMaTuye-

CKOTO aIrapara

OIlK-1.3.

BJ’IZU[GCT HaBbIKAMH pemerus Tu-
MOBBIX MHXKEHCPHBIX 3aJa4 Ha OC-
HOBE TEOPETHUECKHX HCCIIeN0BA-

HUH, OOpabOTKH pacyeTHBIX H

[lonyuennble 3nanust U cBeje-
HUS  3aKperieHbl Ha MpakTHKeE,
pUOOpPETeHbl HABBIKKH I10CTa-
HOBKH M TPOBEJICHUSI XHMHYE-
CKOTo JKcIrepumenTa, o0padbor-
KM M aHaJM3a pPe3yJIbTaToB.
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BKCHepI/IMeHTaJILHBIX JAHHBIX BC-
POSITHOCTHO-CTATUCTUYECKUMU
METOIaMHU

IIpodeccnonanbubie

3 MecTo AucHMIUINNBI (MO/LY.I51) B CTPYKTYpe 06pa3oBaTe bHOI MPOrpaMmMbl

Jucunminna «Xumus» uzyuaercs na 1 kypee(ax) B 1 ceMecTpe(ax).

HAucumnmna Bxoaut B cocraB OGioka 1 «/lucimmiuebl (MOLYIIH)» W OTHOCHTCS K
00s13aTeIbHOM YacTH.

JUIsl OCBOCHHMS JIMCIMIUIHHBI HEOOXOMMMbI 3HAHMS, YMEHHS, HABBIKH 4 (U11) Onbim
npaxmuyeckou_oesamenphocmu, chOpMUPOBAHHBIE B IMPOLECCE M3YUCHHS AUCIUILTHH / npak-
THK: OCHOBBI 0€30MIACHOCTH JKH3HEAEATENbHOCTH, XuMus, OU3nKa.

3HAHMS, YMEHUA U HABBIKH, C(POPMUPOBAHHBIC IPH M3YYCHUHN JUCUUIUIMHBI « XHMHY,
OyyT BOCTpeOOBAHBI [IPH M3yYEHUM TTOCICAYIOLUX JAMCIUIIIHH Qusuxa.

4  O0bem quCHMIUIHHBL (MO/YJIs1) B 324eTHBIX ¢/IHHHIAX ¢ YKA3aHUEM KOJIHYeCTBA
AKAICMHICCKHX ACOB, BbIICJCHHbIX HA KOHTAKTHYIO padoTy 00y4alommxest ¢
npenojaBareiem (110 BHAAM Y4eOHBIX 3aHSITHIT) H HA CAMOCTOATEILHYIO paboTy
o0yUaromuxcs

OOmiast Tpy10eMKOCTh (00beM) IMCUUIUIMHBI cocTaBysieT 3 3.¢., 108 akaj, uac,
Pacnipesienienne oObeMa AMCHUILIMHEBL (MOJLYJIS) 110 BUJAM VIeOHBIX 3aHSTHIL peJICTaB-

JIECHO B TabjuIe 2.

Tabmiua 2 — O6BeM JIMCLUIUIHHBL (MOJLYJIA) 10 BHAM y4eOHbIX 3aHSTHiA

Bcero akagemu-

O0beM JTHCHUTNINHDBI
YeCKHX YacoB

OOb1mas Tpy10eMKOCTh AUCIUIIIMHDI 108

Konrakrnas aytnropnasi pabora o6yqaomuxcsi ¢ npenogaBare/iem (o 48
BI/IaM y4eOHBIX 3aHSITHIT), BCero

B tom uuciie:

3AHATHS JIEKIUWHOHHOT0 THNA (JICKLMK U HHbIC y4eOHbIC 3aHSITHSL, [IPETy-
CMaTPUBAIOIIHE IIPEUMYIIECTBEHHYIO Mepejiady yueOHoi nHpopMaliu me- 16
JlaroruyecKuMy pabOTHUKAMHU )

3AHATHS CEMHHAPCKOr0 THIA (CEMUHAPBI, TIPAKTUUCCKUE 3AHATHS, [1PAK-
TUKYMBI, JJaboparopHbie paboThl, KOJUIOKBUYMBI U HHBIC aHAIIOIHYHBIE 3a- 32
HSITHSI)

Camocrosirenbnast paGora 06y IaI0MMXCH H KOHTAKTHASI paboTa, BKIIO-
HaloIas rpynroBbie KOHCYIbTAMH, HHANBHAYAIbHYIO paboTy 00yyJaro-
HMXCA € IPENOAABATEIAMH (B TOM YHMCIIE HHIMBUITYAIBHEIE KOHCYIIBTAIIHN ), 60
B3aUMO/ICHCTBHE B HJICKTPOHHON HH(POPMAIMOHHO-00pazoBate Lol cpeie
By3a

[Ipomesxyrodnas arrecraiys 00y4alommxcst — 3a4er ¢ OLeHKOM




S Coaepikanne tueuMnIMHbL (MOLy131), CTPYKTYPHPOBAHHOE 110 TeMaM
(pasaesiam) ¢ ykazanuem 0TBeAEHHOI0 HA HHX KOJIHYeCTBA AaKAAEeMHICCKHX

1acoB M BHI0OB y4eOHOI padoThI

Tabauna 3 — Crpykrypa u CO/IEpHKAHME IUCIIUIUIMHBI (MOLyJIsl)

Buel yueGroii pabotsl, Bkioyas CaMOCTO}I-—!

TEJILHYIO paboTy 00y4alommMXCs U TPYI0eM-
KOCTb (B 4acax)
Konrakrhas paGora
Hanmenosanue pazznenos, tem u coJiepauanue IPEnoaBaTe/Ist ¢ 00y HalOUAMHC
Marepuana Jlexnmun Cemunap- | Jlabopa-
cKue TOpHBIE CPC
(npakTu- | 3aHATHS
YeCKHe
3AHSITHS )
Texumka GesonacHocru, oxpana Tpya 2
OCHOBHBIC IIOHSITHS U 3aKOHBI X UMHH 2 2 p 10
Crpoenue Berectra 2 9, 2 8
OCHOBHBIE 3aKOHOMEPHOCTH IIPOTCKAHUA XUMHU- 3 3 ) 10
YCCKHX peaxIuit S
PactBopel 1 JIpyrue aucnepeHsie cucremsl 2 . 2 10
DIICKTPOXUMHUUECKHE [TPOIECCHI 3 3 P 10
DIeMEHTHI KAYECTBEHHOTO M KOJIMYECTBEHHOIO 5 5 5 6
aHaJIn3a
Bricokomonexyisipubie coeunenus 2 2 2 6
o ki 16 16 16 60
um JAHCHHILTHHE ]

0 Bneayamropuas camocrosiresnuas patoTa ofyvaromuxcs o qUCUHILIHHE

(MoyJ110)

Ilpn nnanupoBanuu camoctosTenpHOlM paboThl CTYJICHTY peKOMeHyeTcs PYKOBO/I-
CTBOBATBLCS CIIC/LYIOLIHM paclpe/ic/ICHUEM YacoB Ha CaMOCTOATENIbHYIO paboTy (Tabiuna 4):

Tabnuna 4 — Pexomentyemoe PACTIpe/ICICHHE 1aCcOB HA CAMOCTOATEIBHYIO paboTy

Komnonenter camocrosireannoii padors

Koan4yecrBo yacos

Wsyuenue teopernueckix Pa3aeJIOB THCIUTUIHHBI 16
[Tojiroroska k 3ansTusm CEMHHAPCKOI0 THIIA 16
[loxroroska k naGoparopubim paboTam, opopmiienne nabopaTopHo- 28
'O JKypHaa, TIOArOTOBKA K 3aluTe J1ab0paTopHbIX paboT: MOArOTOR-
Ka n 0popmIIeHHE KOHTPOJIBHOM paboThI

60 ]

7 Ouenounpie cpeacrna s NPOBEACHHsT TEKYIEr0 KOHTPOJIS N
NPOMEKY TOYHOIT aTTeCTANMH 00y YA MIXCS 110 AHCHHILIHHE (Moymi0)

DOHJl OLEHOUHBIX CPEACTB JUIs [IPOBC/ICHUS TEKYIIEIO0 KOHTPOJIS YCIIEBAEMOCTH U
IPOMEIKYTOUHOH aTTecTalmu npeacrasien B [punoxennn 1.
[onupi komIIeKT KOHTPOJIbHBIX 3aJIJaHU# WJIM MHBIX MATEPHAJIOB, HEOOXOMMMbBIX JIsT
OHLCHUBAHHA PE3yJbTaTOB OOYYCHHUS 110 AHCIUILUIMHE (MOJYJII0), MPAKTHKE XPAHUTCS HA Ka-
benpe-pazpaborunke B OyMaKHOM H 2JIEKTPOHHOM BH/IC.



8 VYuebno-meroamueckoe u undpopMamHonnoe ofeceucHme JMCHHILTHHBI
(Moxy.ist)

8.1 OcHosnas smreparypa

1 Axmeros, H.C. Of1uas 1 HeopraHuyeckas XuMus : yueOnuk st By3oB / H. C. AxmeTos,
- 5-€ W3/, Menp., 4-¢ u3jL., ucnp. - M.: Boicmas mkosa: Axanemusi, 2003; 2001; 1998. - 744c.
539K3

2Immnka, H.JL O6mas xumus - yueOHuk st By3os / H. JI. ['mamka: non pe.
B.A.Ilonkosa, A.B.babkosa. - 18 -¢ u3., nepepal. u jon., 17-e u3j., nepepad. u gom. - M.:
IOpaiir, 2011. - 886¢. 3985K3

31 mmuka, HJI. Banaun u ynpaxuenus no o6ueit xumun / H.JL Tinnka, —u3]. crep.- M.
KnoPyce, 2011. — 240c¢.

4®ponos, B.B. Xumus : yuebnoe nocobue st By30B / B. B. ®posios. - 3-¢ u3., nepepab.
1 1011, - M.: Beictias mkoua, 1986. - 543¢. 43-29k3 a6-655k3

SEnpumon, B.M. OcnoBbl 0o6mmei xumun [DnekTpoHHBIH pecype] : yueGHOE moco-
One/B.M.Endumon, 2-e uzn. - M.: HUL] UHOPA-M, 2015. - 256 ¢. // ZNANIUM.COM : snek-
TPOHHO-OHONMOTEUHAs cuctema. — Pexnm  gocrymna: http://www.znanium.com/catalog.php,
OrpaHHYeHHbINH. — 3ar. ¢ sKpaHa.

8.2 Jlomosmmrebuas JurepaTypa

I Koposun, H.B. OGwast xumus : yyeGuux juis cTyneHToB By30B / H. B. Koposuu. - 9-¢
w31, nepepad. - M.: Beictnas mkosa, 2007; 2004; 2000: 1998. - 557¢. 31 53

2V¥rait, SILA. Ob6mas u Heopranudeckas XUMUS : yueOHuK Jutst By30B / SI. A. Vraii. - 4-e
U311, cTep. - M.: Beicmas mkoma, 2004; 2002; 2000; 1997. - 528¢. 975k3

8.3 Meroauueckue YRazaHust IS CTYA€HTOB 110 0CBOCHHIO HCIHIIIHHbI

3aKkoH HKBHBAICHTOB: MeETOHYCCKHE ykazanus /Coct. B.B. Cazonos. Komcomonnek-na-
Amype: Komcomonbcknii-na-Amype roc. Text. yu-t, 2002, — 8 c.

2. Kommexcuprie coenmnenus: Merouueckue ykazanust /Coct. B.B. Tenemr. —
Komcomonnbek-na-Amype: TOYBITO «KuAT'TY », 2003. — 8 ¢.
3. CKOPOCTh XMMHUECKHX peakiiii. XuMHueckoe paBHOBECHE.: METOJUYECKHE YKa-

3aHus K j1abopatopHoii pabote no kypey «OGmas u Heopranuueckas xumus» / cocr. : H.JI.
Hazapenxko. — Komcomonbek-na-Amype: ®I'BOY BITO «KHAI'TY», 2015. - 10 ¢.

4. Karamms: mMeronmueckue ykaszanus x nabopaTopHOi pabore 1o kypey «Obmas
xumus» / coct. H.JT. Hazapenxko. — Komcomonbek-na-Amype : ®IBOY BITO «KHAI'TY », 2015.
=8 ¢,

5 PacTBopel © MeTonHYecKHE yKazaHus K BBINOJIHEHMIO nabopatopHoil paboThI 10
Kypey «O6mast xumusi» / cocr. H.JI. Hazapenko. — Komcomonbek-na-Amype: ®I'BOY BIT1O

«KHAI'TY», 2015, 7 c.

6. KectkoeTs Boab:: MeTomueckne ykasanus k 71abopaTopHoit padore 1o obeit
xumun/ Coer. MU, 3onorapes. — Komcomonbex-na-Amype: TOYBITO «KHATTY », 2004. - 7 c.
7. ONEKTPOIUTHYECKAS JIMCCOLMALIS: METOIHUCCKHE yKasaHus K JaboparopHoii

pabote no kypey «O0mmas 1 Heopranuyeckas Xumusy» / coct. * B.B. Temen — Komcomonbek-na-
Amype: ®I'BOVY BITO «KuAI'TY», 2015. - 9 c.

8. ['miponns coneit: Meropuueckue ykaszanus /Cocr. H.B. Pemuzosa, H.JI. Haza-
penko. Komcomonbek-na-Amype: 'OYBITO «KuAT'TY », 2008. — 17 c.
9. OKHCITUTENBHO-BOCCTAHOBUTENILHBIE PEAKIIMH: METOIMYCCKIE YKa3aHusi K BBI-

IOJTHEHHIO J1abOPATOPHON paboThl 110 kypey «O6mas xumus» / coct. M.U. 3omnorapes, H.JIL.

Hazapenko — Komcomonbek-na-Amype : ®I50Y BITO «KuAI TY»,2015.-10c,
6



10. DNEKTPOXUMHYECKAs: KOPPO3HS METAILIOB: Metomnueckne ykazanus / Cocr. V.U,
3o710Tapes. - Komcomonbek-na-Amype: Komcomonnbeknii-na-Amype rOCYIapCTBEHHBIH TEXHU-
4eckui ynusepeuter, 2008. - 12 ¢.

11. Duiektpomus: Metoaunueckue ykazanus /Cocr. U, 3osoTapes. — KoMcoMoubek-
Ha-Amype: FOYBITO «KuAI'TY», 2003. — 10 c.

12. P — DJICMEHTBI: METOJIMYECKUE YKA3AHUS K BbIIOIHECHUIO 71ab0opaTopHOH paboTHI
o Kypey «OOuwias u Heopranmyeckas xumms» / cocr. T.A. Kymkosa. — Komcomonsck-na-
Amype : ®I'BOY BIIO «KHATTY», 2016. - 10 c.

13. d — semMenTsI: MeToMuecKHe YKa3aHHs K BBIIOJHCHHIO TabopaTopHbIx paboT 1o
Kypey «O01uas u Heopranuueckast Xumusy / cocr. T.A. Kynukosa. — Komcomonbek-na-Amype :
®I'BOY BIIO «KHAI'TY», 2011. — 12 c.

14. Opranudeckne nojauMepsr: MeToIHuecK e YKasaHusi K BBIIOJHEHHIO JabopaTop-
HBIX paboT 1o kypey «OO6was xumusy» / coer. I'.M. Pemuszon. — Komcomonbck-na-Amype
®I'bOY BITO «KHAT'TY», 2004, — 11 c.

YKazaHHble  METOHYECKHE MATCPUAILI  TAKOKE  pasMelIeHbl 10 ajpecy:
https://knastu.ru/students/muunmiit kabuner.

8.4 Cospemennspre HpopecCHOHANIbHbIE 0A3BI IAHHBIX U nHpopmannonnpie
CHPABOYHLIC CHCTEMBI, HCIIOJIb3YeMble IIPH 0CYIeCTRICHHH obpazoBaTeqLHOroO
npouecca no JHCHHIIHHEe

l. Pedeparusno-6ubmorpaduueckue 6asp: Aanubix BUHUTH no ecrectBennpmM
HayKam (http://www.viniti.rulproducts/viniti-database) > "Xumus", "Ousuxa, "Bronorus” u Jpyrue

A Wndopmarmonno-nouckosas cucrema dejepanbHOro MHCTHTYTA HPOMbIIIICH-
HOW cOOCTBEHHOCTH (http:/inew.fips.ru) > [TosHble TeKCTH POCCHICKHUX MATEHTOR M 3asIBOK

3. baza nanupix MINCRYST (http://database.iem.ac.ru/mincryst) P Kpucramuorpadu-
HCCKHC TaHHBIC MHHEPAIOB IHCTUTYTa IKCTIePHMEHTATBHOI munepaioruu PAH

4. barnk nanneix PAJ[DOH (http:/lwww.chem.msu.su/rus/chinfo/raden/welcome.html) >
Conepaxnt nndopmarmio mo PAIHATIHOHHEIM M SHEPreTHUYECKHM [TapaMeTpam JIBYXaTOMHBIX MO-
JeKYJI

5. basa namneix "Tepmuueckue Komcranthy BEIIECTB"  (http://www.chem.msu.sulcgi-
bin/tkv.pl?show=welcome.html)

6. Alkalinity Calculator (or.water.usgs.gov/alk) » Basa nanmbix no IIETOYHOCTH
MCTO/aM €¢ OIIPCICIICHUS.

Z. Biocatalysis-Biodegradation Database (eawag-bbd.ethz.ch) » baza nannwix co-

ACPHKUT HHPOPMALHIO 110 MHKPOGHOTHYCCKIM OMOKAaTaJIMTHYCCKHM PEaKIUsIM U crocoGam Gu-
OJIerpajaliiu KCeHOOUOTHKOB.

8. CAS Source Index (CASSI) Search Tool (cassi.cas.org/search.jsp) » pecypc,
[IPCIHA3HAYCHHBIN JUIS YUEHBIX W OHOIHOTEUHLIX PabOTHUKOB, KOTOPBIM Hy’KHa JIOCTOBEepHasi
Oubmorpapuueckas HH(pOpMaIHA; 1M03BOJIsIET OIPCICIIHTh WM TOATBEPAUTHL HAZBAHHS U a0-
OpeBHATYpbI XKypHAIOB, BKIIOYECHHDBIX B ykazarenn Chemical Abstracts Service (CAS) ¢ 1907
rojia.

9. Chemical Data Access Tool (Java.epa.gov) P undopmarms o 3JIOPOBbE U Oe3-
OTacHoCTH Npeactasaennas EPA nox xontposiem Toxic Substances Control Act (TSCA), uro6s1
y3HaTh OOJIbIIE O XUMMKATAX, KOTOPBIC TPOHU3BENCHBI MM UMITOpTHPOBaHbl B CIITA.

10. ChemExper Chemical Directory (www.chemexper.com) » Kartaior xmvuye-
CKHX BCILECTB U UX MOCTABIIHKOB.
11, ChemDB Web Interface Index (cdb.ics.uci.edu) » ChemDB npejuiaraer 6ec-

IUIATHBIH OHJIAHH MHCTPYMEHTAPHIT 110 XHMHUH. Texymas Bepcust coneprur 6osee 4 MiH ommca-
HUI coetMHeHMiT 1 Gosee 8 MiTH HU30MEpOB.
12. Chemical Search Engine (Www.chemindustry.com) » Basa nanmsix mo (papma-
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KOJOTHYCCKOW U OMOTEXHHUYCCKOW WHAYCTPHH, HAYYHOMY 00OpyI0BaHuIo U T. 1. MMeercs kata-
JIOT KHHUT, CIIPABOYHUKORB, JXYPHAJIOB U OIOJUIETEHEH.

13. Chemical Structure Lookup Service (cactus.nci.nih.gov) P «Anpecnas kuura»
MO0 XUMHUYECKUM CTPYKTYpaM. OObeHHIET HECKOILKO 0a3 JaHHBIX 110 XUMHH.
14. ChemSpider (www.chemspider.com) P Pecypc orkpbiToro jocrymna, odecre-

YUBAIOIIUH JIOCTYI K MUJUTHOHAM ONMUCAHUN XUMHYECKUX CTPYKTYp. [lonck npoBoaures mo He-
ckoJbKUM 0azam, B ToM yucie PubMed u NCBI Entrez u ap.

15. ChemSynthesis (www.chemsynthesis.com) P baza JaHHbBIX XHMHYECKHX Be-
IIECTB, COJACPHUT TAKIKE HHPOPMAIIHIO [0 METOJAaM UX CHHTE3a U (PU3UYECKHM CBOMCTBAM, Ta-
KUM KaK IJIOTHOCTh, TOUYKA [JIABJICHUS, TOUYKA KUIICHUS U T.J1.

16. Crystallography Open Database (www.crystallography.net/cod) P basa nan-
HBIX KPUCTAITMYCCKUX CTPYKTYP OPraHHYCCKHX, HCOPraHMUYCCKHX, META/IO-OPIaHHYECKUX CO-
€/IMHEHUN 1 MUHEPAJIOB, 32 UCKIIIOYCHHEM OHOIIOJIMMEDPOB.

17. EarthChem (www.earthchem.org) P CaiiT npejaraer 10CTyn K reoXumuue-
CKOM, IIETPOJIOrMYECKOM, re0OXpOoHOJIornueckoi nupopmaiuu, B Tom uuciie yepes the EarthChem
Library, the EarthChem Portal(6a3s1 ganusix PetDB, SedDB, GEOROC, NavDat, USGS, and
GANSEKI), PetDB, NAVDAT, SedDB, and Geochron.

18. eMolecules (www.emolecules.com) P 6Gaza 1annbIX 10 HCCe0BaHUAM B 001a-
CTH OPraHUYECKOW XUMHH.
18, Jmol (jmol.sourceforge.net) » bpaysep JAVA s noucka u3o0paxkenuii xu-

MHUYECKHX CTPYKTYp B hopmate 3D, B ToM unciie Guomosexy1, KpucTanios u T. 1. [lpeiaraer-
Csl TaKkyKe aHUMHMPOBAHHAs JEMOHCTpaIusI.

20. NIST Chemistry WebBook (webbook.nist.gov) » Caiit npeaocrasiser 10cTyn
K JJaHHbIM 110 XuMuu 1 ¢pusuke. Komutekuun nopuepxkusarores [Iporpammoit NIST.

21. Organic Chemistry Portal (www.organic-chemistry.org) » Ilopran s xumu-
KOB-OPIaHUKOB.

22. Organic Chemistry Resources Worldwide (www.organicworldwide.net) »
[Topran npeautaraer aHHOTHPOBAHHBIHA KATAIOT CAHTOB M0 OPraHUYeCcKOi XUMHH.

23. PubChem Project (www.syntheticpages.org) » Ilouck 6onee 8 min coenune-

HUH 110 pasiauuHbeiM Kputepusiv. Caift noiepxuBaercs HaroHaILHBIM HEHTPOM 110 GHOTEX-
HOJIOTHSIM.

24, Spectral Database for Organic Compounds, SDBS (sdbs.db.aist.go.jp/sdbs/cgi-
bin/cre_index.cgi) » ba3a JaHHBIX 110 crieKTpam oprannueckux coenunenuii. Iloiepxupaer-
¢ HanmoHanbHBIM MHCTUTYTOM I€pesloBONH MPOMBINUICHHOW Hayku u TexHosjoruu (National
Institute of Advanced Industrial Science and Technologies), Snonus.

25 spectroscopyNOW.com (www.spectroscopynow.com) P becruiaripiii omnaiin
pecype Mo CHEKTPOCKOIHH M CIEKTPOMETPHM (DJIEKTPOHHBIC JKYpHAIIBI MO aTOMHON SMHCCHH,
Ja3epHou ¥ nyiasmennoi crnekrpockonuu, MK crekrpockonnu, paManoBeKo# ClieKTPOCKONHN U

mp.).

26. SPINUS-WEB (www2.chemie.uni-erlangen.de/services/spinus/) » Crekrps! 1
SIMP xumMuuyeckux CJIBUI'OB, KOHCTAHTBHI B3aMMOJICHCTBUSI, U ITOJIHbIC CIICKTPbI MOJICKYJISIPHBIX
CTPYKTYP.

27 SyntheticPages (www.syntheticpages.org) P D10 GecruiatHas MHTepaKTUBHAS
0aza JaHHbIX 110 XUMHYECKOMY CHHTE3Y.

28. TOXNET (toxnet.nlm.nih.gov/index.htm) P Basza 1aHHBIX MO0 TOKCHKOIOTHH,

OMMaCHbIM XUMHYCCKUM COCIUHCHUSIM, COCTOSSHHUIO 0pr>1<a}0meﬁ CpE€Ibl U 3/I0POBLSI.

8.5 Ilepeuens pecypcoB nHpOPMALHOHHO-TEIEKOMMYHHKAIIHOHHOI CeTH
«urepueTr, HEOOXOAUMBIX UISI OCBOCHHS U CIHILINHBI (MO/TY.Is1)

1. Bukuneans http://ru.wikipedia.org
2. Xumudeckuit nopran http://www.xumuk.ru
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3. Hayunas snextponnas 6ubianorexka eLIBRARY.RU [DnexTpoHHBIi pecype]. - Pexum
nocryna: http://elibrary.ru, cBoGoxHbIi.

4. EcrecrBennonayunbiii o6pasoBarelbHblii noprai [JaeKTpoHHBIN pecype]. - Pexum J10-
cryna: http://en.edu.ru, cBo60HbII.

8.6 JIunensuonnoe u cBo6GoHO pacnpocTpansieMoe NporpamMmuoe odecrnedenne,
HCTI0JIL3Y EMOC TIPH OCYINECTBJIEHHH 00pa3oBATEILHOI0 Npomecca

o JHCUHIIHHE

Tabnuna 5 — lepeuens uenonnsyemoro [IPOrpaMMHOTO 0OeCIICYCH s

Haumenosanwue 110 PEeKBU3NTBI / yCIIOBHS HCITONB30BAHMS 4‘
Microsoft Imagine Premium JInuensuonuerii torosop AD223 Ne008/65 o1 11.01.2019
OpenOftice CBoOOHAS JTHILICH3HUSL, YCIIOBUS HCITOB30BAHMS 110 CCbLIKE: ~

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

9  Opranm3anHoOHHO-IEIATOrHYECKHe YCJIOBHS

Opranusaius 06pazoBaTeILHOrO fponecca periamMeHTupyerest y4eOHbIM [IIAHOM | pac-
MUCaHUEM y4eOHBIX 3ansiThii. SI3bik o6yuenus (npenojaBanust) — pycckmit. Jlist Bcex BHIIOB
AYMMTOPHBIX 3aHSTHH aKaJleMHIECKHH Yac yCTaHaBIHBACTCS POJOIKHTEbHOCTBIO 45 MHUHYT.

Ilpu dopmuposanun cBoell MHIMBHILYaNIBHOI 00pa3oBaTeIbHON TPACKTOPUH 00y4aio-
IHHCS MMECT 11PAaBO Ha IEPe3ayeT COOTBETCTBYIONIMX IMCIMILINE 1 NPOPECCHOHANBHBIX MOJLY-
JIEH, OCBOCHHBIX B MPOIIECCE MPE/IIIEeCTRYIOMEro 00yuenus, KoTopsiii 0cBo6OKIACT 0GYUaKOLIE-
rocst OT HEOOXOAMMOCTH HX MOBTOPHOTO OCBOEHHMS.

9.1 Obpa3soBarebHbIE TEXHOJOIHH

YueOHblil npoliece NpH npenoaBaHuu Kypca OCHOBBIBACTCS Ha MCIOJIBb30BAHUH TPA/IH-
IHOHHDIX, HHHOBAIMOHHBIX M WH(POPMAUMOHHBIX 00Pa30BATEILHBIX TEXHOIOIHIL, Tpanumon-
HbIe 00pa30BaTE/IbHBIC TEXHOIOTHH MPEJICTABICHD! JCKIIHSMHU 1 CEMHUHAPCKUMH (MPAKTHUYECKH-
MH) 3aHATHAMH. VIHHOBauMOHHbBIE 06pa3oBaTe/bHbIE TeXHOIOIMH MCIIOJIB3YIOTCS B BHJIE HIHPO-
KOTO MPUMEHCHHUS aKTUBHBIX U HHTEPAKTUBHBIX (POPM MPOBEICHHS 3aHITHI. Hudopmanmonnsie
00pa3oBareLHLIe TeXHOJOTHH PCATTM3YIOTCSl MyTEM AKTHBH3ALMH CaMOCTOSTEIbHON paboThl
CTYJICHTOB B MH(OPMALHOHHO# 06pa3oBaTeIbHOIT cpeie.

9.2 3ausiTus JICKIMOHHOI'0 THIIA

Jlexkumonnelit Kype npeanosnaraer CHCTEMATH3HPOBAHHOC M3JI0KECHHE OCHOBHBIX BOIIPO-
COB y4yeOHOro I1aHa.

Ha niepBoii niekumnn nexrop o6s3an npeaynpeants CTYJICHTOB, IIPUMEHUTEIBHO K KAKOMY
0a30BOMY yueOHHKY (y4eOHHKaM, yIeOHBIM nocodusm) OyeT npounTan Kype.

JlekunonnbIit Kype 10DKeH 1aBaTh HAHGONBINHI 0ODbeM unpopmaruu u obecrieunBarh
Oostee rirybokoe MOHUMANHE YHEOHBIX BOIMPOCOR NpH 3HAYUTEIILHO MEHBLICH 3aTpare BpeMeHH,
4eM 3T0 TpedyeTcs OONBIIMHCTBY CTYJIEHTOB HA CAMOCTOSTEIbHOE H3yUYeHHe MaTepuaia.

9.3 3ansTH CeMUHAPCKOT0 THNA

CeMuHapcKue 3aHATHS IIPE/ICTABIISIOT COO0M JAeTANN3ALHIO JCKIIMOHHOI'O TEOPETUYECKO-
IO MATCpHaIa, MPOBOSITCS B LEJIAX 3aKPEIUICHUS KYPCa U OXBATBIBAIOT BCE OCHOBHBIE PA3/IeIIbI.

OcnoBHoit (hopmoii nposegeHust CCMHUHAPOB ABJISICTCSl 0OCYKAeHUe Hanbosee npodem-
HBIX M CJIOKHBIX BONIPOCOB IO OTZACNBHBIM TeMaM, a TaKke pa3bop IPUMEPOB U CUTYalHH B
dYJIMTOPHBIX yciioBusix. B obs3annocty npenopasatens BXOMST: OKa3aHue METOAHYCCKOMN 110-
MOIIH 1 KOHCYJILTHPOBAHHUE CTY/ICHTOB MO COOTBETCTBYIOIIMM TeMaM Kypca.

AKTHBHOCTb HAa CEMUHAPCKUX 3aHSTHSIX OLEHHBACTCS 110 CIIEIYIONTHM KPHTCPHSIM

" OTBCTBI HA BOIPOCHI, MPEJIIaracMble MPero iaBaTelem:;
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* yYacTHE B JIUCKYCCUSIX;

* BBIIOJIHEHHE IMPOCKTHBIX M HHBIX 3aJ[aHHIA;

* ACCHCTUPOBAHME IIPEIOIABATE/IIO B IPOBEACHUHN 3aHATHIA.

OtBet 1071KeH OBITH apryMEHTHPOBAHHBIM, DA3BEPHYTHIM, HE OJHOCIOKHBIM, COJEPIKATDH
CCBUIKM HA HCTOYHMKH.

JIOK/a/tbl ¥ ONINOHUPOBAHHE JIOKJIAIOB MPOBEPSIOT CTENEHb BIAMCHHUS TEOPETHUYECKHM
MaTepUaIoM, a TakKe KOPPEKTHOCTL U CTPOrOCTh PACCYIKACHHH,

OuenuBanue 3a/1aHuii, BBIMOJHEHHBIX HA CEMHHAPCKOM 3aHSTHH, BXOAMT B HAKOILIEH-
HYIO OLIEHKY.

9.4 Camocrositembuast pabora ofyuaroumxest 1o aAncuunInne (MOLYII0)

Camocrostenshas paboTa CTyAEHTOB — 9TO NPOIECC AKTHBHOIO, IEICHATPABICHHOIO
NpUOOpPETeHUs CTYICHTOM HOBBIX 3HAHHUM, yMeHHIl 6€3 HeNmoCPeCTBEHHOr0 yUacTHs Mperoia-
BaTC/IA, XapaKTCPU3YIOIMHICA IPEIMETHOW HAIPABIEHHOCTHIO, )(HEKTHBHBIM KOHTPOJIEM U
OIICHKOM pe3ysibTaToB JAESITeIbHOCTH 00yUaromerocs.

[{esmm camocrosTensHol paboThL:

* CHCTEMAaTH3allMsl U 3aKPETUICHHE MOJIyYEHHBIX TEOPCTHUCCKHX 3HAHMH M IPAKTHYECKHX
YMEHUH CTY/ICHTOB;

© yriyOjieHue 1 paclimpeHne TeOPeTHUECKUX 3HAHUIA;

* bopMHpoBaHHE YMEHHMH HCIIOJIB30BATH HOPMATHBHYIO M CIIPABOYHYIO JIOKYMEHTAIIMIO,
CIIELHMAIILHYIO JIMTEpATypy;

* pasBMTHE [103HABATEJILHBIX CIIOCOOHOCTEH, aKTHBHOCTH CTYJIEHTOB, OTBETCTBEHHOCTH H
OpraHu30BaHHOCTH;

* (hOpMHUpOBAHHE CAMOCTOSITEILHOCTH MBIIUICHHUS, TBOPYECKOH HHUIMATHBEL, CIIOCOOHO-
CTCH K CaMOpPa3sBUTHIO, CAMOCOBEPIICHCTBOBAHUIO H CAMOPEAIN3ALINHL

' PasBUTHE UCCIICJIOBATEIILCKUX YMEHUH U aKaJIEeMHYECKHX HABBIKOB.

Camocrositesibhas paboTa MOKET OCYIIECTBISTHCS WHMBUYATBLHO MM IPYIIIAMH CTY-
JIEHTOB B 3aBUCHMMOCTH OT LEeJIU, 00BEMa, YPOBHS CI0KHOCTH, KOHKPETHOH TEMATHKH.

Texnosorus opraHu3alin caMOCTOSTENBHOI pabOTHI CTYIGHTOB BKJIIOUAET UCIIOIb30BA-
HHUE NHPOPMALMOHHBIX H MATEPHATLHO-TEXHHUECKHUX PECYPCOB YHHBEPCHTETA.

KoHTposIb pe3ynnTaToB BHEAYAMTOPHOMH CaMOCTOSTENLHON paGoThI CTYJEHTOB MOXET
IIPOXO/IUTH B IIUCBMEHHOM, YCTHOH HIIM CMEUIaHHOH (hopme.

CTYICHTBI JIOJDKHBI MOJXOAMTH K CaMOCTOSTENbHON paboTe Kak K HAMBaKHeHIeMy
CPCICTBY 3aKPEIJICHUSI U PA3BUTUSL TEOPETHUYECKUX 3HAHUIL, BEIPDAOOTKE €JIMHCTBA B3IVISIOB HA
OT/ICJIbHBIE BONPOCKI Kypea, TPHOOPETEHUS ONPEACICHHBIX HABBLIKOB M MCIIOIBL30BaHUs 11podec-
CHOHAJILHOM JINTEepPaTyphl.

9.5 MCTOIIH‘ICCKHB YKa3zaHus JIJIsl 06yqa101uuxcn 10 OCBOCHHIO THCHHMITIMHBI

[Ipn m3ydennn aucummmebl 00ydalOmMMes HeNeco00pa3HO BBIIOIHSTE CIIeJIYIOIIHE
PEKOMEHIAlNH

1. U3yuenue yueOHON JUCIUIIIMHBI JIOJKHO BECTHCH CHCTEMATHUCCKH,

2. Hocite u3yuenus Kakoro-ambo pasjielna 10 yueOHUKY MM KOHCIEKTHBIM MaTepHasam
PCKOMCHIYETCS 1O IAMSITH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, OTIPEIENIeHUs, MOHITHS pasie-
na.

3. Ocoboe BHUMAHHE CIEIYET YIEIUTh BBINOJIHEHHIO OTYETOB 110 IPAKTHUECKHM 3aHSITH-
M M MHANBHUAYAJIbHBIM KOMIUICKCHBIM 3aIaHHAM Ha CAMOCTOSTEILHYIO PaboTy.

4. Bes temaTHKa BOIIPOCOB, M3YYaeMbIX CAMOCTOSITENBHO, 3a/1aeTCs Ha JICKITSX pero-
nasaresieM. MM ke 1aloTess HCTOUHUKH (B MEPBYIO O¥Epe/ib BHOBb H3/IAHHDBIC B MIEPHOIUYECKOH
HayuHOMH JuTepaType) Ut 6osiee NeTaNbHOrO MOHUMAHHs! BOIIPOCOB, 03BYUCHHDIX Ha JICKIIHH.

[Ipu camocTosTENBHOI TPOpabOTKE Kypca 00yYarOIMecs: J0IKHBI:

" IPOCMATPUBATH OCHOBHbIE ONPEJIEIICHUS U (DaKThI;
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* IOBTOPUTEL 3aKOHCIEKTUPOBAHHBIA HA JIEKIMOHHOM 3aHSATHH Marepuasl ¥ JOMOJIHUTE
Cro € y4eTOM PEKOMEHIOBAHHOMN IO JAHHOW TeME JINTEPATyPhl;

" U3YYUTh PEKOMEH/IOBAHHYIO JIMTEPATYPY, COCTABIISITL TE3UCHI, AHHOTAIIMH U KOHCIICKTHI
HanOoJIee BAKHBIX MOMEHTOB;

* CaMOCTOSITEJIBHO BBIIOJIHATE 3aaHus, aHAJIOTHYHBIC MPE/IaracMbIM Ha 3aHsATHSIX

* MCIOJIL30BATH JUISL CAMONIPOBEPKH MaTepralibl (POH/1a OLECHOYHBIX CPEJICTB.

1. MeTroauueckue yKkazaHus pu paboTe Hal KOHCIIEKTOM JIEKIIHH

B xone nekunonnbix 3ausThii HEOOXOAMMO BECTH KOHCIIEKTUPOBAHHE YueGHOro marepuana. O6-
palaTh BHUIMaHHWE Ha KaTeropuu, GOpMYJIMPOBKH, PACKPBIBAIOLIHE COAEPKAHHE TEX WM HHBIX ABICHMI
W TIPOLIECCOB, HAYYHbIC BBIBO/IbI H MPAKTHUECKHE PEKOMEH/IALNH, MOJOKHTEIbHBIH OMBIT B OPATOPCKOM
MUCKyCcCTBE. JKeateibHO OCTaBHThL B pabOUMX KOHCMEKTAX MOJs, Ha KOTOPBIX AE/IaTh MOMETKM M3 peko-
MEHAOBAHHOH JIMTEPATYPbl, AOMONHAIOLIME MATEPHas MPOCITYLIAHHON JIEKLMH, @ TAKKe T1014epPKUBAIO-
mHe 0co0yIo BaXKHOCTh TEX MM MHBIX TEOPETUUECKUX MOI0KEHHIH. 3a1aBaTh MIPENoAaBaTeio YTOYHSAIO-
LIHE BOMPOCHI C LE/IBbIO YACHEHHMS TEOPETHUYECKMX MOJIOKEHMH, pa3pellieH s CIIOPHBIX CHTYALMH. .. U T.J1.

2. Meroanveckie yKa3aHusi 0 CAMOCTONTENLHOI paboTe HA H3yYaeMbIM MaTepua-
JIOM H IIPH IOAT0TOBKE K NPAKTHYECKUM 3aHSITHAM

Hauunnars Hano ¢ usyuenus pekomenao0BaHHON jiuTepaTypbl, He0OX0MHMO MOMHHTD, YTO Ha JieK-
LMWK OOBIYHO PACCMATPUBAETCS HE BECh MATePHall, a TOJNBKO ero yacTh. OCTanbHas ero 4acTh BOCIIONHS-
CTCsl B MpoLecce caMoCTosATe/IbHOH paboTel. B cBa3mn ¢ oM paGora ¢ pekoMeH10BaHHOM JIMTEPATY PO
obszaresnbHa. Ocoboe BHUMAHUE TIPH 9TOM HEOOXOAMMO 00paTHTH Ha COJIEpsKaHME OCHOBHBIX I10JIOKE-
HHIi W BBIBOJIOB, O0BACHEHHE ABICHHI U (HAKTOB, yICHEHHE NPAKTHYECKOrO NPUIIOKEHHs paccMaTpUBae-
MbIX TEOPETHYECKUX BOMPOCOB. B npouecce 310kt paboThl HEOGXOAMMO CTPEMHTBCS TOHATH H 3aMTOMHHTH
OCHOBHbIC TIOJIOZKCHHS pacCMaTPUBAEMOro MaTepuasa, npumepbl, MOACHAIOLIME €ro, a TAKKe pazodpaTh-
¢S B MWJUIIOCTPATHBHOM MaTepHalsie... u T.1.

10 Onucanne MATEPHAJIILHO-TEXHUYECKOI'0 OﬁeCHe‘lellHﬂ, HEOOXO0AHUMOr0 JJIsK
OCyIIeCTBICHI 00PA30BATEALHOIO IPONECCA 10 AUCHHILIHHE (MOLYJ/II0)

10.1 Yuebno-naboparopuoe oGopyaoBanme
Tabmmna 6 — Ilepeuens 06opynoanus naboparopun

Haumenoanue ayuropuu

(naGoparopm) Hcnonb3yemoe o6opynoBanue

Aynuropus

431/1 JIaGopatopus o0wmeit XUMHH | XHMHUECKas MOCY1a, XHMHYCCKHE PCAKTHBDI, 13-
MEPHTEIIbHBIC M HArpeBaTe/IbHbIE IPUOOPHI, KOM-
TUIEKT JIEMOHCTPAIIMOHHBIX IIAKATOB.

10.2 Texuuueckne u 31€KTPOHHDBIE CPEACTBA 06y ICHISI

Jlekunonubie 3aHATHS.

Ay]]HTOpI/H/I JUTS JIGKIIUOHHBIX 3aHSITHU VYKOMIIJICKTOBAHBI MeOeIbIoO U TEXHHYICCKHMH Cpe/I-
CTBaMU OOYYEHHsl, CITYKAUMMH JUISl IPEACTABJICHUs yueGHOM uHpOopMarmu OOJBIION ayUTO-
puy (HaDOPBI JICMOHCTPALMOHHOTO 0GOPY/I0BAHUS (TIPOEKTOP, HKPAH, KOMIIBIOTEP/HOYTOYK ),
yueOHO-HArIsTHBIE TOCOOUSI, TEMATHUECKHE HILTIOCTPAITHH).

Jtst peasusaiun IMCIHILIHEBI OATOTOBNEHB! CIIE/IYIOLIHE [IPE3CHTAIUH:
OCHOBHBIE TTOHSTHS U 3aKOHBI XUMHH

Crtpoenue BerecTna

OCHOBHbIC 3aKOHOMEPHOCTH XHMUYECKUX PEaKILiii

PacTBOpE! M IpyrHe ucnepcHble CHCTEMBbI

DIEKTPOXUMUYECKHE IIPOLECCHI

DJIEMEHTBI KQYeCTBEHHOIO M KOJIMUECTBEHHOI'O aHAJM3a
BbICOKOMOJlCKyJ'UlprIG COCJIMHCHUS

HpaKTuquKue 3AHSITHSL.

S O A L0 B e
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AYIHTOpPUM JUIS NMPAKTHYECKMX 3aHATHI YKOMIUIEKTOBAHBI CIIELHAIM3HPOBAHHOM Mele-
JIBIO U TEXHUYECKUMH CPeJICTBAMHU 00ydeHHs (ITPOEKTOP, IKPaH, KOMITBLIOTEP/HOYTOYK).

JlaboparopHbie 3aHsITHSL

Jlist raboparopubix 3aHaTHil Mcnonk3yeTes ayautopus No 431, ocnamennas 060pyoBa-
HHEM, YKa3aHHBIM B TadJI. 6:

Camocrositesibuast pagora.

Iomerenns s camocTosTeIbHOM PabOTHI OCHALIEHBI KOMITLIOTEPHOM TEXHUKOH ¢ BO3-
MOXHOCTBIO HOJAKITIOYEHHS K ceTH «HTEepHET» M TO0CTYIIOM K 3JI€KTPOHHON HH(OPMAIIHOHHO-
oOpazoparesbHoi cpene KHAL'Y:

- yntasibHei 3a1 HTh KuAT'Y;

11 Unbie cBenenus

MeTOH“quKHC PCKOMEHAAUHNH 11O O6y‘leH"lO JHII ¢ OrpaHHIeHHbBIMHA BO3MOYKHO-
CTSIMH 3/I0POBbSI H HHBAJIHI0B

OcBOCHHE JIMCIMILTMHBI 00YYAIOIMMHUCS ¢ OTPAHHYEHHBIMH BO3MOYKHOCTSMH 3710POBbSI
MOXeT ObITb OPraHH30BAHO KaK COBMECTHO C APYIMMH OOYYAIONIMMUCS, TAK U B OTIETbHBIX
rpynmax. Hpeonaraiotes cnenuasbHble YCIOBHS JUI MOJTYUeHHs 00pa3oBaHIs 00YYaIOIMMHU-
Csl C OTPAHHYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI.

[Ipodeccopeko-nearornueckuiit cocrap 3HaKOMHTCS ¢ IICHXOJI0Tr0-(PH3HOTOTHYCCKUMHU
0cOOCHHOCTAMM 00YHAIONMXCS HHBAIMIOB M JIMIL ¢ OrPAHHYCHHBIMH BO3MOKHOCTAMH 3J10pO-
BbsI, HHJIMBUJIYalbHBIMU [IPOrpaMMamMK peabuIIMTalul HHBATHAOB (pu Hammaun). [Ipn neo6-
XOJIMMOCTH OCYHIECTBJISIETCS MONMOJIHUTEIILHAS IMOoICPIKKa MperogaBanus ThIOTOpaAMH, IICHXO-
JIOraMH, CONUATLHBIMI PAOOTHHKAMH, MPOIIEITHMH MO/I'OTOBKY ACCHCTCHTAMH.

B COOTBETCTBHH ¢ METOJIMYECKUMHU PEKOMEH TAIIHSIM I Muno6puayku P® (yrs. 8 anpens
2014 r. N AK-44/058H) B Kypce mpemonaraercs HCIOJIB30BaTh COMUATLHO-AKTHBHBIE W pe-
(hirexcuBHbBIE METOIBI OGYUYEHHUSI, TEXHOIOTHH COIMOKYIILTYPHOMN PeabHIIMTAIHH ¢ TETbIO 0Ka3a-
HHs IOMOIIH B yCTAHOBJICHHH ITOJHOUCHHBIX MCHKIIMYHOCTHBIX OTHOLICHUH C JIPYTHMHU CTY/ICH-
TaMH, CO3aHIUH KOM(OPTHOTO MCHXOJIOrHYECKOr0 KIIMMaTa B CTYICHUYECKOM TPYIIILC. [TonGop u
paspaboTka yueOHBIX MaTepHANOB MPOM3BOMSTCS C yUeTOM MPEJOCTABICHHS MATepPHAA B pas-
JMYHBIX (DOpMax: ayJIMANBHOM, BH3YATLHON, ¢ MCIONB30BAHHEM CHEMHATLHBIX TeXHHUCCKHX
CpesicTB U HHPOPMAITHOHHBIX CHCTEM.

Ocpoenne mucunmmnbl aunamMu ¢ OB3 0CYMIECTBISIETCS ¢ HCMOTB30BAHUEM CpEeJICTB
06yquI/m O6HICTO H CIICIHAJIBHOI'O HaA3HA4YCHUS (HCpCOHaﬂBHOFO N KOJUICKTHBHOI'O HMCIIOJIL30-
Banns). MarepuajibHO-TeXHHUECKOEe 00eCTIeUeHHE TIPE/lyCMaTPHBAET MIPUCTIOCOOIICHHE ayIHTO-
puil K Hy>x1am jur ¢ OB3.

dopma MpoBeJIeHUst aTTECTALUU JUISl CTY1eHTOB-MHBATHIOB YCTAHABIMBAETCS C yUETOM
MHMBUIYAIBHBIX MCHXO(pU3HUecKnX ocobennocreii. Jlus crysentos ¢ OB3 npexycmarpusact-
Cst joctynHas (popma npelocTaBIeHUs 3a1aHHH OLEHOUHBIX CPEJICTB, 4 HMEHHO:

* B TNCYATHOH WJIH OJICKTPOHHOH dopme (Ut JMIl ¢  HapylIeHUsMH  OHOPHO-
JABHTIQTCJILHOTO anuapa’ra);

* B IIEUATHOH (POPME HIIH HJIEKTPOHHON (hOPME ¢ yBEIHUYCHHBIM IPHPTOM H KOHTPACTHO-
CTBIO (JUTS1 JIMIL ¢ HAPYIICHHSAMH CIIyXa, PEUH, 3pEHHUs);

" METO/IOM YTCHHs ACCHCTECHTOM 3aJIaHUs BCIIYX (JUIsL JIUIL C HAPYLICHUAMMU 3PEHHS ).

CTy/eHTaM ¢ MHBATMIHOCTBIO YBEIUUMBACTCS BpeMs Ha IOJATrOTOBKY OTBETOB Ha KOH-
TPOJILHBIE BONPOCKHL. JUIsl TaKMX CTYNEHTOB MpeycMarpuBaetes focTynuas Gopma peIoCTaB-
JICHHUS OTBETOB Ha 3a/IaHUsI, @ KMEHHO:

* HMCbMEHHO Ha Oymare uiiM HabOPOM OTBETOB HAa KOMIBIOTEPE (JUIS JIMIL ¢ HAPYIIEeHMSI-
MH CIIyXa, peyn);

* BRIOOPOM OTBETA M3 BO3MOXHBIX BAPHAHTOB ¢ HCIOJIBL30BAHHEM YC/IYT aCCHCTCHTA (s
JIMI ¢ HAPYIICHUSIMHU OTIOPHO-ABHUIaTEILHOTO aIlapara);

* YCTHO (JUISt JIUIL € HAPYLICHUSMH 3PEHHS, OLIOPHO-/IBHIATEILHOTO anmnapara).
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[Tpn HeobxoaumMocTH 1151 00yUArOMMXCS ¢ HHBATHIHOCTBIO TIPOLIE/Iypa OLEHHBAHUS pe-
3yJIbTAaTOB o6yqumI MOXET MPOBOAUTHCA B HECKOJILKO 3TAIIOB.
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®OHJ OHEHOYHBIX CPEJICTB

o ITMCHHUIIJIHHE

XuMus

' Hanpasiienue 11orotoBku 2 08.03.01 "Cmpoumenvcmeo”
- Hanpasnennocts (mpoduib) | [posvlucientioe u 2pancoancroe cmpoumenscmeo |
O0pasosatenbhod mporpammer i |
' Kayukanus BeinyckHuka I baxanasp |
' Ton Ha‘{aﬂaVHOLfFOTOﬁKH 0 2020 j
(”0)’%5”0/”)’””5’”)’)
- dopma 00yyeHus L ounasn :
- Texnonorust o6y«uenHus L mpaduyuonnas
Kype T Cemectp . Tpymoemkocts, 3.6,
' 7 / ; 3

Bu npomesxyrounoii arrecranuu ! ObecneunBaroriee nopas/ieacHue
3 3auem ¢ oyenroi . Kagpeopa «XuXT - Xumusi u xumuueckue

MEexXHOoN02UU»
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1 Ilepeyenn niannpyembIX pe3yjabTaToB 00yYEHHS 10 AHCIHILIHHE (Moy.110),
COOTHECCHHBIX € IVIAHHPYEMBIMH pe3yJIbTaTaMu 00pa3oBaTeIbHOIl IPOrPaMMBbI

Tabmuna 1 — KoMneTeHIMH 1 HHAMKATOPbI UX JOCTHIKCHHUS

Ko u naumMeHoBanme

MuankaTops! gocTmkenns

[Tnanupyemble pesyibrars

HAJILHOU JI€ATEIILHO-
CTH Ha OCHOBE HC-
IIOJIB30BAHUSI  TEOPE-
THUYCCKHUX U IMpaKTu-
YECKHUX OCHOB e€cCTe-
CTBEHHBIX U TE€XHHUE-
CKMX HayK, a Takke
MaTeMaTHYECKOT0
arrnapara

HBIX U O6III€I/IH>KCH€pHI>IX AUCIIH-

IMJINH

OIIK-1.2.

YMeeT BLISIBISITE U KJIACCH(UITH-
poBaTh PU3HUECKHE U XHUMHYE-
CKHE IPOIIECChI, MPOTEKAIOIIUE Ha
00beKTe NPOhecCHOHaNLHOI J1esi-
TEJILHOCTH, pelIaTh HHKEHEPHBIE
3aJ1auM ¢ IIOMOLIBIO MaTeMaTHye-

CKOro anrapara
OIIK-1.3.

KOMIIETCHI[UH 00YYEHUS 110 JTUCIUTIITHHE
VHUBepcanbHble
OOmmenpopeccuonanbHbie
OIIK-1 OIIK-1.1. ChopmMupoBaHO HAYy4YHOE MUPO-
Cnocoben pelaTh | 3HaCT TCOPHIO H OCHOBHbIC 3aKO- | BO33PEHHE M COBPEMEHHOE XH-
3a7a4  [IpoheccHo- | Hbl B 00J1aCTH €CTECTBEHHOHAYY- | MHYECKOTO MBIIIICHHE.

YceBoeunl

MOHATHSA, 3aKOHBI U TEOPUHU CO-
BPEMEHHOU
XHMHH, U3YYCHBI OCHOBHBIC XH-
MHYCCKHC SIBJICHUS.
[lonyyennsie 3HaHHs H CBejle-
HHSI  3aKpEIUICHB] HA TPAKTHKE,
NpUOOpeTeHbl HABBIKH I10CTA-
HOBKH M TIPOBEJICHUS XHUMHYE-
CKOI'0 9KClepumMeHTa, 00pador-
KW ¥ aHaJIM3a pe3ysIbTaToB.

(GyHamMeHTaIbHbIE

U KJIACCUUYECKOU

Bnaneer HaBbikamu perienus Tu-
MOBBIX MHIKEHEPHDIX 3a/1a' Ha 0C-
HOBE TEOPETHYCCKHX HCCIIE/[0Ba-
HUH, O0OpabOTKH pacyeTHLIX M
OKCIEPHUMEHTATIBHBIX JIAHHBIX Be-
POSITHOCTHO-CTATUCTHUECCKUMHU
METOJIaMH

[Ipodeccnonanbunie

Tabnuua 2 — Ilacopt Gonma oneHoUHbIX CpeicTB

Konrpoampyembie Popmupyemas HaumenoBanue
pasjaeiibl (TeMbl) KOMIIeTEHIIHS OLICHOYHOT 0 ITokazaresn onenkun
JAMCHHIITHHBI ~ cpejacTBa
L. OCHOBHbIE TIOHSATHSI OIlK-1 1. Jlaboparopuas | 1. Bemmonnenue
1 3aKOHBI XHMHH pabora Nel-7 71aboparopHLIX  pabor,
2. Crpoenue BemecTa 2. [IpakTrueckas HAIMYHe 3amucell B
3. OCHOBHBIC  3aKOHO- pabora Nol-8
1ab0paTOpPHOM KYpHa-

MEPHOCTH XHMHYECKUX pe- Kontponbnas padora .
dRiTait J€, YCTHBIH OIpoC 110
4. PactBopbl u npyrue i
JTHCTIEPCHBIE CHCTEMBI 2. Brmonnenne
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E DJNEKTPOXUMHUYECKHE
npoueccm
6. DeMEHTBI Kaye-

CTBCHHOI'O M KOJIMYECTBEH-
HOI'0 aHaJIM3a
Bricokomoriexy isprble co-
C/IMHEHHUSI

3a,uaj
KOH-

MpaKTHYCCKUX
HHH,
CIIEKTa I10 TeMe

3 Konrponsnas
paboTa mpOBOAMTCS B

HaJIN4ue

4ackl BHEAYJIMTOPHOM

pabotel. Obyuaromme-
cst

MOJTyYaroT 3a/1aHus
JUI IIPOBEPKHU  yCBOE-
HUS TPOHJIEHHOrO Ma-
repuana. OueHuBaercs
IPaBHIBHOCTh  pellle-
HHSI.

Tabmuua 3 — Texnonornyeckas kapra

2 MeroanyecKne MATEPHAIIBI, ONPEIEISIONHE Hponeaypsl OleHHBAHUS 3HAHHIA,
YMEHUIi, HABBIKOB U (HJIM) ONIBITA JesTe/LHOCTH, XapaKTepPH3YIOIIHE MPOoIece
(opMupoBaHHs KOMIIETeHIM i

Meroauueckue marepuainsl, onpenesionme NPOLEAYPbl OUCHUBAHMUSA 3HAHUM, YMEHHI,
HABBIKOB W (MJIM) OTbITA JAESITENLHOCTH, IIPEACTABICHD] B BHJC TEXHOIOMMYCCKO KapThl JIUCIIH-
IIMHEI (Tabuia 3).

HanmenoBanne Cpoku Ikana ouenn- Kpurepun
OLIEHOYHOT0 CPEACTBA BbIIOJTHEHHSI BaHUsl OLICHUBAHMHSI
1 cemectp

lIpomescymounas ammecmayus 6 opme 3auem ¢ ouenroii

JlaboparopHnas pabota

CXKCHCCIILHO

10 GayuioB * 7

pabor

Bemonnenwne - 2
bamtos/pabora,
oopmitenue
71ab0paTopHOTro
KypHajia - 2
Oasutor/padora,
yCTHasl 3alMTa
(o Bompocam) 6
OaJIoB.
OuenuBaercs
BJIQJICHHE MarTe-
pHAJIOM, €ro CH-
CTEMHOC OCBOC-
HHE, Croco0-
HOCTb  IpHMe-
HATB  HYXKHbBIE
3HAHUs, HaBBIKH
M YMEHHUS IIpU
aHajm3e  1po-
OJIEMHBIX  CHTY-
aLui.

[Ipaktnueckas pabora

CKECHEACIILHO

10 OammoB * 8

padoT

OuenuBaercs

BJIaJICHHE MaTe-
pHAaoM, ero cH-
CTEMHOE OCBOE-
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IIkaa ouenn-
BaHUS

Cpoxu
BBITNIOJIHEHUSI

HaunmenoBanue
OLCHOMHOI'0 CPEACTBA

Kpurepun
OICHHUBAHUSA

HHE, CII0CO0-
HOCTh TpHMe-
HSITh HY)KHbBIE
3HAHUS, HABBIKU
¥ YMEHHSI IIPH
PELICHHUH TIpaK-
TUYECKHUX 3a/1a-
HUH. basis
YMEHBIIAIOTCSI
IIPOMOPIIHO-
HaJIHO MPOIEH-
Ty IPaBHIILHO-
CTH peIleHusl.

3. | Konrponbnas paGora 16 nenens 100 6amios

[IpaBuibnoe
peleHue 3a1a4
(20 Gan-
JIOB/3a/1a4a).
banner ymenp-
[AKOTCH MPO-
IMOPLUHMOHAJILHO
IPOLEHTY TIpa-
BHIILHOCTH pe-
LICHHUS.

HUTOTI'O: - 250 OGauioB

Kpurepun ouenku pesyabraron 00y4eHHs 110 AU CIHILTHHE;
0 — 59 % or MaKCHMMaIbHO BO3MOXKHOI CyMMbl OaJlIoB —

60 — 74 % OT MaKCHMAIBLHO BO3MOKHOI CYMMBI OamioB —
(II0POrOBbIi (MUHUMAJTLHBIIT) YPOBEHb);

| MAIBHBIA) YPOBEHD)

<(HCyLIOBJ'IC'l‘BopHTeﬂbHO»
(HEIOCTATOYHbIH YPOBEHb JUISl IPOMEKYTOUHOT aTTeCTAlMU 0 AUCHHUIIIMHE);
((y}lOBﬂCTBOpHTeHbHO»

75 =89 % o1 MakCHMAIIBHO BO3MOIKHOI CYMMBI 0AJLIOB — «XOPOLIOY (Cpe/iHHuii YPOBEHB);
90 — 100 % 0T MaKCHUMAIBHO BO3MOXKHOM CYMMBI OaJJIOB — «OTJIHYHOY» (BBICOKHMIT (MakcH-

3 THI]OBble KOHTPOJIbHbIE 32/IaHUS UJIM HHDbIE MarTepualibl, H606XOLII/IMI>I€ JIH
OUCHKH 3HAHMH, YMEHHH, HABBIKOB H (HJIH) ONbITA ACSATEILHOCTH, XapaKTepH-
3yromue npouece hopMUPOBAHUS KOMIIETCHIHIT B X0/1€ 0CBOCHHSI 00pa3zopa-
TeJIbHOM MPOrpaMmel

3.1 3apanus s Tekymero KOHTPOJISI YCHEBAEMOCTH
KOHTPOJIbHASI PABOTA
Bapuanrt Nel

I. OnpesiennTe KoJIMUecTBO BeIeCTBA SKBHBATCHTA 1 MOJISIPHYIO Maccy 5KBHBAIEHTOB (oc-

(opa, kuc0posa n Gpoma B COCHMHEHMSIX PH3, H,O, HBr.

2. Hanwnmure snekTpoHHbIe (hOpMyJIBI ATOMOB IEMEHTOB ¢ TOPSIIKOBBIMM HOMepamu 9 u

28. lloKaxkuTe pacnpejiesieHHe IeMEHTOB YTHX ATOMOB 0 KBAaHTOBBIM styelikam. K kakomy
SJIEKTPOHHOMY CEMEHCTBY OTHOCHTCS KaXKIbIH M3 YTHX IEMCHTOR?

3 HUcxons us ITOJIOKEHUSI Te€pMaHUsl U TCXHELHs B NCPHOAUYECCKOHN CHCTEME, COCTaBbLTE

bopmysil MeTa- u OPTOrepMaHUEBON KHUCIIOT, U OKCHJIA TCXHEUHMsI, OTBEYAIOIUE HUX BBICIICH
CICICHA OKkHeenust. M3o0pasure Gpopmyiisl 5THX coemnenuii rpauyecku.
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4. BelunciuTe KOJIMYECTBO TEIUIOTHL, KOTOPOE BBUIEIUTCS MPH BoccTaHoBneHnu Fe,O; Mme-
TAUIMYECKAM AJIFOMUHHEM, €CJIM ObUIO 1oJIydeHo 335,1 1 kenesa.

5. Beruucnure AGS98 CIIEAYIOIUX pPEeaKIIUi:

A) 2NaF(K) + C]p_m == 2N3C1(K) o Fz(,‘)

6) PbOz(K) e ZZn(k) o Pb(K) ot 2ZHO(|<)

MOXHO JIn OJyYnTh (JTOP 110 peakuny (a) U BocctanoBuTh PbO, iunkom 1o peakunn (6).

6. OKkucjIeHHE cepbl U ee JIMOKCHIA IIPOTEKAET 110 YPABHEHUSIM:

a) Sx) + 02 = SOyp);

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

Kak n3MeHuTCS CKOPOCTH 3THX PeaKiiuif, eciim 00beMbl Kax/10H U3 CHCTEM YMEHBIIUTH B Ye-
ThIpe pasa’

7. Bbraucnure MOJISIPHYIO KOHUEHTPALMIO M MOJISIPHYIO KOHLEHTPALMIO dKBHBAeHTa 20%-

HOTO PACTBOPA XJIOPHA KATBIHS IIIOTHOCTBIO 1,178 r/em’.

8. CocTaBbTE HOHHO-MOJIEKYJISIPHOE U MOJICKYJISIPHOE YPABHEHHSI [H/IPOJIM3a, TPOUCXO/ISIIe-
ro npu cmerunBanni pactBopos KoS u CrCl;. Kaskaas u3 B34TbIX cosieil THAPOIH3yeTes HeoOpa-
THUMO /10 KOHIIa ¢ 00pa30BaHUEM COOTBETCTBYIOIIUX OCHOBAHMS U KUCIIOTHI.

BapuanTt Ne2

1. Peakuuu BbIpaXKaroTCsi CXEMAMMU:

P+HIO3 + HQ_O = H}PO4 + HI
H,S + Cl, + H,O = H,SO,4 + HCl

CocraBbre 2J1eKTPOHHBIC ypaBHeHHs. PaccraBbre KOAQOUIMEHTH B ypaBHEHUsX peaKiiuil.
JUtst Kaok10i peakimum yKaskuTe, Kakoe BELECTBO SIBJSETCS OKUCIUTEIEM, KAKOe — BOCCTAHOBH-
TEJIEM; KaKOC BCIICCTBO OKHCIISIETCs, KAKOE€ — BOCCTaHaBJIMBACTCs.

2. YBENMYHUTCS, YMEHBIINTCS MM OCTaHeTcs 0e3 M3MEHEHMs Macca MHKOBOM IIACTUHKU
IpH B3aUMOJICHCTBIK ee ¢ pacTBopamu: a) CuSO4; 6) MgSO4; B) Pb(NO3),? IToyemy? CocraBb-
T€ HJICKTPOHHBIC U MOJIEKYJIIPHBIC YPABHEHUSI COOTBETCTBYIOIIUX PEAKIUIA.

3. CocraBpTe cXeMy raJbBAHHYECKOTO HJIEMEHTA, B OCHOBE KOTOPOIO JIEKHT PEAKIHs, T1Po-
TEKaKoMIast 10 ypaBHEHHUIO

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

Hanwumre SJICKTPOHHBIC YPAaBHCHHUS aHOJHOI'O M KaTOJAHOI'O IIpOLECCOB. BI)I‘«II/ICJII/ITC 9HC
aroro snementa, eci [Ni*'] = 0,01 moas/m, [Pb*'] = 0,0001 moss/n. Otser: 0,064 B.

4. Kakue conmm 00ycllaBIMBaAIOT KECTKOCTh HMPUPOJHON BOJbI? Kakylo KeCcTKOCTh BOJIb
Ha3bIBAKOT KapOOHATHOH, HekapOoHaTHOH? Kak MOXKHO ycTpanuTh KapOOHATHYIO, HeKapOOHaT-
HYIO JKeCTKOCTh? Hanummre ypaBHEHHS! COOTBETCTBYIOLIMX PEAKIHM.

5. TonnuMepoMm Kakoro HenpesiebHOro yrieBoAopoda ABIAETCS HaTypadbHbIH Kayayk?
Hanumumre crpykTypHyto gopmyity s1oro yriesoaoposa. Kak Ha3bBaloT Mpoiece mpesparieHus
Kaydyka B pesuny? Yem 1o CTpPOEHHIO U CBOHCTBAM PA3IHYAIOTCS KaydyK M pe3uHa?

Bapuanr 3
1. BoccranoBnenne 0JTHOro U3 OKCHIOB Keye3a UieT Mo cXxeMe:

Fe30440 + Siggy — Feg + SiOx. Bo3amosken st 1ot niponiece npu cranpaptaeix yenosusx? Or-
BET NOATBEPIAUTH pacueToM.

AH’ 298, KJK/MOITB 80298, Jlx/monb
Fe304) -1117,7 151,46
Sig - 18,82
FC(K) - 27
S107¢) -859.4 40

18



1) -601,1;2) 712.8; 3) -599,73; 4) -71772.8.

2 [Ipu ememmBanmn 2 Mob BemectBa A ¢ 2 MOJIb BemecTsa B B HEKOTOPOM 00bEME K MO-

. P
MCHTY HACTYIUIEHHSI PABHOBECHSI B 0OpaTuMOi cucteme 2A + 2B <+— 4]] o6pazosanocs 1,6
MOJIb BetecTra /1. Yemy paBna koHcTanTa paBHOBecHs? OTBET NOATBEPIHT PACUCTOM.

1) 0,316; 23 3,16; 3) 2,03; 4) 1.25.

3, Kakoit o6beM rasa Beimenures, ecmu k 400 mi pactopa LiOH, tutp xoroporo pasen
0,0024 r/mn 6pu1a 106aBIeHA COMB (NH4)2COs. OTBeT noaTBepanTh pacyeToM.

1) 12,6u1; 2) 0,967, 3) 21,5m; 4) 0,89611.

4. ['nposM3y nojBeprarores conm

1. /nCly: 2. Cs,COx; 3. FeBrs; 4. CaBr,.

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

YKa3arh IpaBUIIbHbIA OTBET yPABHEHHS! PEAKIIMH THIPOIIH3A.

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

5. Yemy paBHa SKBUBAJICHTHAsI Macca cephbl B COe[HHEHUSIX:
8 Na,SOj5; 2. Cr(S04)3; 3. (NH4),S: 4, H;S.
1) 16; 2) 3,33 3) 8; 4) 8.

OTBET NOATBEP/IUTH PACUETOM.
Bapuanr 4

5 WMmeeres I Sn 107 r-uon/n Sn'™ // [H] =107 r-son/n /H,, Pt
Yemy paBna Benmunna DJ1C TaKOF(T aeMenTa? OTBET OTBEPIUTH PACUYETOM.

1) 0,1105B; 2) 0,169B; 3) 0,405B; 4) 0,287B.
2. YKazarh [paBuIbHBIH OTBET JUIS MPOLECCOB HA HIEKTPOIAX npu pabore IS u3 Bonpoca
Ne ]

1 snA(_):sn*Z-zé — Sn*
PLH, K (+) : 2H,0 +2 € — Hy + 201"

2) snA(-);snO-zé — Sn"?
Pt.HzK(+):2H++2é — H,

3) Pt,HzA(-):2H20-4<; — 0, +4H"
Sn1<(+):sn*2+2é — Sn

4)  PLH)A(-):2H +2€ —H,
19



SnK(+):Sn-2€ — Sn*

3. [Toyemy armocdepnas kopposust siBisiercs SJICKTPOXUMHUYECKOH KOPPO3UEH METaIOB?
1) Tax kax merasn KOHTaKTUpyeT ¢ napamMu HoO Bosnyxa;

2) Tax kak MeTann KOHTAKTHPYET ¢ KMCIOPOIOM BO3/1yXa;

3) Tax kak Meran KoHTakTHpYeT ¢ 3JIEKTPOJIUTOM 00PA30BAHHBIM IPH B3aHMOJICHCTBHI
YIJIEKHCIIOrO rasa ¢ BJIaroif;

4) Tax kak MeTann KOHTaKTHPYeT ¢ OKUCITHTENEM HIIEKTPOJIUTOM.

4. M3nemue u3 Ti ¢ 3akuenxol 3 maccuBHpoBaHHO# CTaJIH, HAaXOJHUTCI B MOPCKOH BoJIE.

ETf?‘m =+0,10B; EFJZ/FC =+0,17B. Vka3aTs npaBHIbHbBIH OTBET SJIEKTPOJIHBIX POIIECCOB.
1) TIAETi~—Ti%+2 e
FeK(+):Oz+4é +2H,0 — 40H
) TIAGQ:Ti»Ti?+2e
FeK(+):2H*+2é — H,
3)  FeA():Fe—oFe?+2e
TIK(#+):0,+4 é +2H,0 — 40H"
4) FeA(-):Fe—»Fe*%zé
Ti K(+):2H*+2é — H,
5. M3nerme m3 Ti ¢ 3aksienkoii U3 macCHBHPOBAHHOMN CTATH, HAXOMUTCS B pactBope LiCl.
ETiQm =-1,63B; E;:;z/pe =-0,35B. Ykasarb npaBuiibHbIi OTBET JIEKTPOAHBIX ITPOLIECCOB.
1 TiA(-):Ti—»T‘i+2+2é
FeK(+):2H*+2é — H,
2) TiA(-);Ti—»Ti*2+2é
Fe K (+): 0, + 4 e+ 2H,0 — 40H"
3)  FeA(-):Fe—Fe?+2e
TiK(+):2H*+2é — H,
4) FeA(-):Fe—»Fe*%zé
TiK(+)IOz+4é +2H,0 — 40H

6. B kakoii cpese Buiroanee ucnons3osath kontakt Fe/Ti (cMOTpH BOTpoCk! 4, 5)
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1) B mopckoii, Tak kak DJIC menbme.

2) B pacteope LiCl, Tax kak 9JIC menbie.
3 B mopcekoii, tak kax DJIC umeer Gonpiuee 3naucne.
4) B pactsope LiCl, Tax kak I)IC umeer Gojbiiee 3HAYCHHE.,

OtBer HNOATBEPAUTE pELICHHUEM.

7 Paccrasuts koo unmentsr meromom JJICKTPOHHOI0 Oaamnca:
K;Cr,0; + HCl — KCI + CrCl; + Cl, + H,0. Vkazats CYMMapHO€ 3Ha4CHHE KO PHIMEHTA /15
PaBOX 4acT:

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

OTBeT noATBEP M TH pelieHreM.

8. YKazarh npaBuiIbHBI OTBET M5 okucanrens U3 Borpoca Ne 6 (orBer HOATBEPJIUTE PEIIEHHU-
eM)

1) 147, 2) 35.5; 3) 17,75; 4) 49,
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JlueT perucrpanun nuzmenennmii k PII

Kosmuectso [Toamuce
Homep nporokosna 3acenanus KadepoI,
CTPaHHIL paszpaborunka
Jlata YTBEPIKICHUS U3MEHEHUS
H3MEHEHUS PIIJT
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