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1 O6mue nosroxenus

Pabouas nporpamma juctuiimabl «XHMHES» COCTABIEHA B COOTBETCTBUM ¢ TpeboBaHmsI-
MH (peACpaIbHOTO TOCYIaPCTBEHHOTO 00PA30BaTEHHOIO CTan/apra, yTBepAk/ICHHOIO MPUKA30M
Munncrepersa obpasosanust u Hayku Poccuiickoit Genepan No 72 ot 05.02.2018, u ocHOB-
HOM T1podeccHonaIbHOM 00pa3oBaTeIbHOM [IPOrpaMMBbl HOATOTOBKHM «becnuioTHeie cucreMbl U
Ooprosoe obopyosanue» no uanpasiennio 24.03.02 "CrHereMbr YIPABJICHUS JIBUKCHUEM U

HaBuramms'".
Wﬁﬂ‘d‘ﬂ/l Haxouts onrumanbubie YCI0BUA VI IPOTCKAHUST XUMHUYECKUX TIPOIECCOR;
AMHCIUTUIMHEI OITUCHIBATL XHMH3M OCHOBHBIX XHMHYECKHX IPOIECCOB; OBJIAACTD [IpueMamMu
H METOJIMKAMU PCIICHUS KOHKPETHDBIX 32149 M3 Pa3IHYHBIX PA3/ICioB XHMUH:
5o BLUABJIATD B3AUMOCBSI3H MCHLY OT/ICTbHBIMU XMMUUYECKUMHU HPOTIECCAMH.
OcHoBHbBIC 1. OCHOBHBIC MOHSTHS 1 3aKOHBI XMMHH
pasjiesibl / Templ 2. Crpoenue BeuecTna
AP ERIUTAHEL 3. OCHOBHbIE 3aKOHOMEPHOCTH XHMHUCCKHX PeaKI i
4. PacTBOpBI M ApyrUe AMCIEPCHBIC CHCTEMbI
5. DICKTPOXHMHUECKHE TTPOIECChI
0. DJIEMEHTBI KAUECTBEHHOTO U KOJIMUYECTBEHHOTO aHau3a
7. BbICOKOMOJIEKYISIpHBIC COCMHEHUSI
2 Ilepeuens maanupyembIx pesyabTaToB 00YYeHUsI 110 HCHuIue (MOIY.I0),

COOTHECCCHHDBIX ¢ HH/IHKATOPpAMM JIOCTHKECHUH KOMIICTECHIHH

[pouece u3yuenus ucuummmnn « XaMush HaupapJicH Ha (pOPMHPOBAHUE CIIC/LYIONINX
KomneTeHnni B coorserctBuu ¢ GI'OC BO u ocHOBHOI 00pa3oBaTeIbHON HporpaMMoii (Tas-
Jmua 1):

Tabmnna 1 — KomnereHumn n numkaTops! ux 10cTHKenms

m<0ﬂ, U HAMMCHOBAaHMUE MH}J,HK&TOPBI JJOCTHIKCHU I
KOMIICTCHIIUH

YHuBepcajibHble

| |

Oowenpodeccnonanbpie

[Inanupyempie pesynbrarsr |
00yUeHHS 110 JIMCIUILIHHE

OI1K-1 OIK-1.1. 3nare QyHAaMEHTAILHBIC TTOHS-

THS,

CIIOCOOHOCTH  pelaTh
CTaHJApPTHDLIC 3a/a4u
npopeccHoHanbLHOI
JIESTEIILHOCTH Ha OC-
HOBE MH(pOPMALHOH-
HOH 1 Oubsmorpagu-
YECKOH  KYJIBTYpBI ¢
IIPUMEHCHHEM MH-
Gopmarmonno-
KOMMYHHKAITHOHHbIX
TEXHOJIOTHI U ¢ yue-
TOM OCHOBHBIX Tpe-
OoBanuii  uHdopma-
HHOHHOM  Oe3omacHo-
CTH

3HaeT QyHaaMeHTAILHbIC 3aKOHDI
[IPUPO/Ibl, OCHOBHbBIE (PU3UUECKHE
M MaTeMaTUYECKUE 3aKOHbI
OllK-1.2.

YMeeT npumMensith Gpusnueckue
3aKOHbI U MATEMATHUYECKHE METO-
Abl JUIsE PELICHHs 3a/1a4 TCOPEeTH-
UCCKOrO M NPUKIIAIHOTO XapakTe-
pa

OIlK-1.3.

Brajgeer nasbikamu ncnonb3osa-
HUsE 3Hanuit Gu3uKn 1 MaTtemaru-
KW TPU PEHICHUN TTPAKTHUYECKHUX
3a/1ay4

3aKOHBI M TEOPHH COBpe-
MEHHOH M KIIACCHYECKOH XH-
MHH. OCHOBHBIE XUMHUYECCKHUE
SABJICHMSI.
YMETh NPUMEHSITH (PU3HYECKHEe
3aKOHBI U MaTeMaTHYEeCKHEe Me-
TO/IbI JUISl pELICHMs 3aja4 Teo-
PETHYECKOrO M IPUKIAHOIO
xapakrepa
Brajiers HaBbikamu nocranosku
U TIPOBCJACHHUA  XHMHMYECKOTO
dKcrepumenTa,  o0paboTku  u
aHaJlu3a  pe3yabTaToB Ul pe-
HICHHUS MPAKTUYECKUX 3a/1ay

)

]



[Ipodeccuonaiibuble

3 MecTo AMCHHIVIMHBI (MOLYJIS) B CTPYKTYpe 00pa30BaTeJbHOMH IPOIrPaAMMbI

Jucumnnimna « Xumush» uzydaercst Ha | kypee(ax) B 1 cemectpe(ax).

Jlucuumimua BxouT B cocraB Osoka 1 «Jlucnurimasl (MOJIYJIH)» W OTHOCHTCS K
00g3aTeIbHON YacTh

JUist OCBOCHMSI AUCHMILIMHBI HEOOXOAMMBI 3HAHUS, YMCHUSI, HABBIKH U (Uil) ONblm
npakmuieckou_oesmenoHocmu, ChOPMUPOBAHHBIE B MPOIECCe M3YUCHHS JUCHHIUIMH / MpaK-
THK: OCcHOBBI 0€301aCHOCTH KH3HE e TeLHOCTH, XuMust, Dusuka.

3HaHus, YMEHUS M HABBIKK, CPOPMHUPOBAHHBIC TIPH M3YYCHUU JMCIUTILIHHBI « XUMHUSD),
Oy1yT BOCTPEOOBAHBI IPU M3YUCHHH MOCIEIYIOUNX JHCIHIITHH Pusura.

4  O0beM JHCHMIVIMHBI (MO/IYJIS1) B 32a9€THBIX € IHHHIAX € YKA3AHHEM KOJIHYeCTBA
AKAJIEMHIECKHX Y2C0B, BLIICJCHHBIX HA KOHTAKTHYIO padoTy 00y4aromuxces ¢
npenojgasaresieM (1Mo BHIaM y4eOHbIX 3aHATHI) U HA CAMOCTOSITE/ILHYIO padoTy
00yUaroImMXCst

OOwast Tpy10eMKOCTh (00beM) AMCUMILIMHBI cocTasisieT 3 3.e., 108 akaj. yac.
Jacrpe/iesienne o0bemMa JJMCHUTITUHBL (MOJIYJISH) TIO BUJIaM yUeOHBIX 3aHSTUH TTpejIcTaR-

JICHO B 'l"d.()lll/ll_lc 2,

Tabauua 2 — O0beM JAUCHHUILIHHBL (MOJLYJIS) 110 BHIAM YUeOHBIX 3aHsaTHH

Bcero akaaemu-

O0beM JHCUHMIIIHHDBI
YEeCKHUX YACOB

O01mas Tpy10€MKOCTD JIMCHUTTTUHBI 108
Konrakrnas ayamropuast padora ody4yaomuxcest ¢ npenojgasareaem (1o 48

BH/IaM Y4eOHbIX 3aHsITHIT), BCero

B Ttom uucne:

3AHSITHS JIEKIMOHHOI0 THIIA (JICKIIMH U HHBIC yueOHbIe 3aHSITHS, TPy~
CMATPUBAIOLIME [IPEUMYIIIECTBEHHYIO repeiavuy yueOHoH nHpopmManmm mne- 16
JIArOrMYecKUMU pabOTHUKAMH )

3aHSITHS CEMHHAPCKOro THIIA (CEMUHAPDI, TPAKTUYECKUE 3aHsITHSI, TTpaK-
THKYMBI, JJADOpaTOpHbIC PadOThI, KOJJIOKBUYMbI U HHBIE AHAJIOTMYHBIC 3a-
HSITHS)

|U'S]
o

CamocrosiTe/ibHAasI pﬂﬁOTﬂ Oﬁy‘l'dIO[IIl/lXCﬂ H KOHTAKTHasl pﬂﬁOTﬁ, BKJITO-
yarorasi 'PYHITIOBBLIC KOHCYJIbTAIIUH, WMH/IUBHUIYAJIbHYIO }3360']‘}/ 06}“!21}0—
IIMXCS ¢ IpernogaBaTe/ My (B TOM YHC/Ie MHJIHBHIY ATTbHBIC KOHCYILTAIIH); 60
B3aHMOJICHCTBHE B DJICKTPOHHON MH(POPMALMOHHO-00pa30BaTe/IbHON Cpejie
By3a

[Ipomexyrounas arrectauus 00y4aromuxest — 3ayer ¢ OLEHKO#H




5  Coaepskanne JHCHUIVIHHBI (MO/LYJIs1), CTPYKTYPHPOBAHHOE 110 TeMam
(paszesiam) ¢ yKa3aHneM OTBEJIEHHOI0 HA HUX KOJIHYECTBA aKa/IeMHYECKHX
4acoB M BH/IOB YUeOHOM padoThI

Tabnuna 3 — CTpyKTypa 1 coJIepKaHue JUCUMIUIMHB (MOJ1yJIs)

Buibl yueOHoi paboThl, BKIKOYask CaMoCTOs-
TeNbHYIO padoTy 00yUatOIMXCs U TPYJI0EM-
KOCTB (B yacax)
Konrakrnas pabora
HanmeHoBan#e pas/iesioB, TEM U COJIEPKaHHe nperoasaressi ¢ 00yJaronuMHUCs
mMarepuaa Jlekuun | Cemunap- | Jlabopa-
cKue TOpHbIE CPC
(mpakTu- 3aHATHS
YECKHE
3AHATHS)
Texnuka Oe3onacHocT, oXpaHa Tpy/a 2
OCHOBHBIC TTOHSTHS W 3aKOHbLI XUMUH 2 2 2 10
Crpoenue BelecTa 2 2 2 8
OcHOBHBIE 3AKOHOMEPHOCTH NPOTEKAHHS XHMH- 3 3 ) 10
UCCKUX peaKiinid
PacTBOpBI U JIpyrUe AUCIEPCHBIE CUCTEMBI 2 2 2 10
DIICKTPOXUMHUUECKHE TTPOLECChI 3 3 2 10
DIEMEHTBI KAYeCTBCHHOTO U KOJMUECTBEHHOTO 5 5 - 6
aHajn3a
BBICOKOMOJICK YJISIPHBIC COC/TMHEHM S 2 2 2 6
i sngod 16 16 16 60
10 JINCHHILIHHE

6 BueayauropHasi caMoCcTOSITE/IbHAS PAG0OTa 00YIAIOMMXCS 10 THCUHILINHE
(Moay./110)

[Ipy 1mulanupoOBaHHKM CaAMOCTOSITENILHON padOThl CTYAECHTY PEKOMEHIYCTCS PYKOBOJ-
CTBOBATBLCS CIIE/LYIOIMM PACIIPEIEIICHAEM YaCOB Ha CaMOCTOATEIbHYIO paboTy (Tabiuua 4):

Tabanna 4 — PekoMeHyeMoe pacipe/Ie/ICHHE 4acoB Ha CAMOCTOATENBHYIO PaboTy

KOoMIIOHEHTBI CAMOCTOATEAbHOK padoTnl KoummvecTso 1acon
M3yueHnne TeOpeTHYCCKUX pa3ae/aoB JMCIHUIIIAHbI 16
[TojroroBKa K 3aHsTHAM CEMHHAPCKOI'O THIIA 16
[Toaroroska k saboparopubiM paboram, opopmiieHue 1adopaTopHO- 28

ro JKypHasa, MoJAroToBKa K 3amure J1adopaTopHbIX padoT: MOJAroToB-
Ka 1 0(popmIIeHUE KOHTPOJIBLHON padoThl

60

7 Ouenounbie cpeICTBA /ISl HPOBEACHUS TEKYIIEro KOHTPOJIS I
IPOMEIKY TOUHOI ATTECTAHMH 00y A0 IHXCS 110 THCIHILIHHE (MO/1Y./110)

Donjl OUEHOUYHBIX CPEJICTB JUISE MPOBEJCHUS TEKYIIEro KOHTPOJIS YCIHEBAeMOCTH H
MPOMEKYTOUHOM aTTecTanun npejacrasiet B [puinoxenuu 1.

[ToJHBI KOMIIZIEKT KOHTPOJIBHBIX 38 IaHUil UM MHBIX MaTepHajioB, HEOOXOAMMBIX JUIsI
OLCHUBAHUS PE3YJIbTATOB O0YUCHMs 110 JIMCHUILIMHE (MO/YJI0), PAKTHKS XPAHHTCs Ha Ka-
denpe-pazpaborTunke B OyMasKHOM U YJIEKTPOHHOM BHJIE.




8  Vuedno-meroanueckoe n undopmManHonnoe odecnedeHne JAMCHUILIHHBI
(Mo/xyJist)

8.1 OcunoBuast imreparypa

I Axmeros, H.C. O6wiast u Heopranmdeckas Xumusi : yuebnuk st By3oB / H. C. AxmeTos.
- 5-¢ W31, uenp.. 4-¢ w3, uenp. - M.: Bricmas mikona: AKagemus. 2003; 2001; 1998. - 744c.
5395K3

2l mmnka, HJL OGmas xumus : yueGuuk s Bysos / H. JI. I'muuka; monm pen.
B.A.ITonkosa, A.B.babkosa. - 18 -¢ u3)1., nepepad. u jon., 17-¢ uzj., nepepad. U aom. - M.:
[Opaiit, 2011. - 886¢. 3985k3

3T amnka, HJL 3agaun n ynpaxuenns no obuieit xumun / H.JL [innka. —H3J1. cTep.- M.:
KnoPyc, 2011. — 240c.

4®ponos, B.B. Xumus : yuebnoe nocobue us By30B / B. B. ®posos. - 3-¢ us ., nepepad.
W jion. - M.: Beicmast mikosia, 1986. - 543c¢. u3-25k3 a6-655k3

SEapumos, B.M. Ochosbl o6mieii xumun [DnexTponnbiii pecype] @ ydeGHOE MOCO-
oue/B.U.Endumos, 2-¢ uzj. - M.: HHUILL UTHOPA-M, 2015. - 256 ¢. // ZNANIUM.COM : 3j1ek-
TPOHHO-OMOIMOTEeUHas cuctema. — Pesxum  noctyna: http://www.znanium.com/catalog.php,
OrpaHHYeHHbIH. — 3ari. ¢ sxpana.

8.2 Jlonosmureannas imrepaTypa
I Koposun, H.B. OGmmas xumus : yueGuuk juis cryaenToB By3oB / H. B. Koposun. - 9-¢
n3JL., iepepad. - M.: Beictas mkona, 2007; 2004; 2000: 1998. - 557¢. 31 5x3
2Vrait, LA, OGwas u neopranmdeckas Xumus - y4eOHuK juis By30B / SI. A. Vraii. - 4-¢

U3/, ctep. - M.: Beicuras mikona, 2004; 2002; 2000: 1997. - 528¢. 975k3

8.3 Meroanueckne ykasanusi Jist CTY/ACHTOB 110 0CBOCHHIO JHCHUTUIMHBI

i, 3akon okBuBaenToB: Meroanueckue ykazanus /Cocr. B.B. Cazonos. Komco-
MOJIbCK-Ha-Amype: Komcomoibekuii-na-Amype roc. Texu. yu-r, 2002, — 8 c.

2. Komriexenpie coemuenus: Metoandeckue ykasanus /Cocr. B.B. Tenemr. —
Komcomonbek-tna-Amype: FTOYBITO «KuAI'TY», 2003, — 8 e

= CKOpOCTh XUMHUECKUX peakiuil. XuMuueckoe PaBHOBECHE.: METO/IMYECKHE YKa-

3aHus K J1abopatopHoit pabote no kypey «O0mas m Heoprasuueckas XUMHsy / cocr. : HH.
Hazapenko. — Komcomonbek-na-Amype: ®I'BOY BITO «KnAITY». 2015. - 10 c.

4. Karains: mMerommueckne ykazanus x naboparopHoii pabore 1o Kypey «OOmas
Xumush / coer. H.JL Hazapenko. — Komcomonnek-na-Amype : ®IBOY BITO «KHAI'TY», 2015.
~8¢

% PACTBOPBI © METO/IMYECKHE YKa3aHus K BLINOIHEHHIO JabopaTopHoil paboTel 1o
Kypey «Obwast xumusi» / cocr. H.JI. Haszapenko. — Komcomonbek-na-Amype: GI'BOY BITO
«KHAI'TY», 2015, 7 c.

0. Kecrkoets Boas: Meroanueckue ykasanus k nabopatopHoii pabore 110 061ei
xumun/ Coer. LW, 3o10tapes. — Komcomosbek-Ha-Amype: TOVBITO «KuAT'TVy. 2004. - 7 ¢.
7 DJICKTPOIMTHYUECKAS JTACCOLIMALLAS: METOHUCCK e yKazauus K JaboparopHoii

pabore 1o kypey «OO6mas u Heoprauuueckas XUMHs» / cocT. * B.B. Terent — KOMCOMOIbCK-HA-
Amype: DI'BOVY BITO «KnAI'TY», 2015. - 9 c.

8. ['uapomms coneit: Merommueckne ykasanns /Coct. H.B. Pemusosa, H.J1. Haza-
perko. Komcomonbek-na-Amype: FTOYBITO «KnAT' TV », 2008. — 17 c.
9 OKHCITUTELHO-BOCCTAHOBUTEILHBIC PEAKI[HI: METOIHICCKHC yKazaHusi K Bbi-

NOJIHEHUIO J1adopaTOpHOit padoThl o Kypey «O6mas xumus»y / coer. V.. 3ostorapes, H.JI.

Hasaperiko — Komcomoubek-ta-Amype : @I'BOY BIO «KHATTY», 2015. — 10 ¢.
0



10. DICKTPOXUMHYECKas KOppo3ust meTaiio: Merouueckue ykaszanus / Coer. M.
3onorapeB. - Komcomonbek-Ha-AMype: KoMcoMonbeknii-Ha-AMype roCyIapCTBCHHBIH TEXHH-
yeckuii yuusepcuret, 2008. - 12 c.

il Dnexktposnz: Merojauueckue ykazanust /Coct. V.M. 3omorapes. — Komcomorbek-
Ha-Amype: 'OYBIIO «KuAI'TY», 2003. - 10 c.
la P — DJIEMEHTBI: METOJIMYECKHUE YKA3aHUs K BBIIOJHEHHUIO J1a00paTopHOii padoThl

no kypey «OOmast u Heopranmueckast xumusiy / cocr. T.A. Kymukosa. — KomMcomMoJibCK-Ha-
Amype : PI'BOY BIO «KHAI'TY», 2016. - 10 c.

3. d — 2J1eMEHTBI: METOAMYECKHE YKa3aHUs K BBIITOJIHEHUIO J1a00paTopHbIX padoT 110
Kypey «O01mas u neoprannueckas xumust» / cocr. T.A. Kynukosa. — Komcomosbek-na-Amype :
OI'bOY BIIO «KHAI'TY»,2011. - 12 c.

14. Opranuyeckue MmoJUMepbl: METOJIMUYECKHE YKA3aHUS K BBIITOJIHEHHUIO J1adopaTop-
HbIX padoT 1o Kypcy «O0mast xumus» / coct. I"M. Pemuzon. — Komcomosbck-Ha-Amype
@I'bOY BIO «KHAI'TY», 2004. — 11 c.

YKazaHHble ~ METOJIMYECKME  MaTepuaibl  TakKe  pasMelleHbl 110 ajipecy:
https://knastu.ru/students/imunplii kabuHer.

8.4 Cospemennsbie npodeccnoHaibHbIe 0a3bl JIAHHBIX 1 HHPOPMAIIHOHHbIE
CHPABOYHBIC CHCTEMbI, HCII0JIL3YEMbIC IPH 0CYLIECTBJACHHN 00pa3oBaTeJLHOI0
npouecca no JUCHUNIIHE

I Pedeparnsuo-ondamorpaduueckue 0aspl gannbix BUHWTH no ecrectBenHbim
Haykam (http://www.viniti.ru/products/viniti-database) » "Xumus", "®Ouszuxa", "buonorusa" u apyrue

p.8 Mudopmanmonno-nonckonast cucrema MeepaibHOro MHCTHTYTA MPOMBIIIICH-
HO cOOCTBEeHHOCTH (http://new.fips.ru) B TloJIHBIC TEKCTHI POCCHIICKUX MTATCHTOR U 3a5BOK

3 basza npannpix MINCRYST (http:/idatabase.iem.ac.ru/mincryst) » Kpucramiorpadu-
YCCKME JIaHHbIC MUHEpasioB MHCTUTYTA DKCIIEpUMEH TalbHOI MuHepasiorun PAH

4, bank gannbix PAJIDH  (http://www.chem.msu.su/rus/chinfo/raden/welcome.html) P>

C())lCP)KI/l'l’ I/IH(])OPMZIIIHK) 11O paIHallMOHHBIM U DHEPICTUYCCKUM IapaMeTpaM JIBYXaTOMHBIX MO-
JIeKY1

3. baza npannbix "Tepmuueckne koncrantbl BeiecTs (http://www.chem.msu.sulcgi-
bin/tkv.pl?show=welcome.html)

6. Alkalinity Calculator (or.water.usgs.gov/alk) P baza jannpIX 110 MEJIOYHOCTH 1
METO/IaM €€ OIPEe/IC/ICHHSI.

7. Biocatalysis-Biodegradation Database (eawag-bbd.ethz.ch) P basa janneix co-

JCPKUT MHPOPMALHMIO 110 MUKPOOHOTHUECKUM OHOKATATMTHUYCCKHM PCaKIUsAM M criocodam Ou-
OJIrpalaliii KCEHOOHOTUKOB.

8. CAS Source Index (CASSI) Search Tool (cassi.cas.org/search.jsp) » pecypc,
pe/IHA3HAYCHHBINH Ul YUEHBIX ¥ OMOJIMOTEeYHBIX pabOTHUKOB, KOTOPBIM HY)KHA JOCTOBEPHAs
Oubnuorpadpuueckas HHPOPMAIUS; MO3BOJSICT OMPEACIHTL HIIH ITOJITBEPJIUThL HA3BaHUs U ad-
OpeBHaTypbl KypHaIoB, BKIOUeHHBIX B yKazartean Chemical Abstracts Service (CAS) ¢ 1907
roja.

9. Chemical Data Access Tool (java.epa.gov) P undopmaims o 310poBbe 1 0e3-
onactoctu npejacrasiennas EPA noa kontpoiem Toxic Substances Control Act (TSCA), 4ro0nbl
y3HaTh O0JIbILEC O XMMUKATAX, KOTOPbIC IPOU3BEACHBI WM UMITIOPTHpOBaHbl B CHIA.

10. ChemExper Chemical Directory (www.chemexper.com) P Karajior xumuue-
CKHX BELIECTB M UX MOCTABLUIMKOB.
L. ChemDB Web Interface Index (edb.ics.uci.edu) » ChemDB npepnaraer Gec-

IJIATHBIM OHJIAMH HHC'[‘P}’MGH']‘&IpHI\/Il 10 XUMHH. TeKyma;x BEpCHsL COJICPIKUT Oosee 4 MIIH onmca-
HUI coeiMHennit 1 Oostee 8 MITH H30MEPOB.
[ Chemical Search Engine (www.chemindustry.com) P basa jlannsix 1o ¢gapma-

7



KOJIOTHYCCKOH M OMOTEXHUUECKOH HHIYCTPUH, HAYYHOMY 000pY/I0BAHMIO | T. J1. MMeeTcs kaTa-
JIOT KHUT, CIIPABOYHHMKOB, KYPHAJIOB U OIOJIJIETCHEH.

13 Chemical Structure Lookup Service (cactus.nci.nih.gov) » «Anpechas Kuura»
IO XUMHUYCCKHUM CTPYKTYpaMm. OGLGHI/IHHET HECKOJILKO 0a3 JIAHHBIX 1O XUMHHU.
14. ChemSpider (www.chemspider.com) P Pecypc oTkpbItoro jgocryia, obecrie-

YHBAIOMIMI JIOCTYIT K MHJJIHOHAM ONHCAHMH XHMHYCCKUX CTPYKTYp. [ToHCeK npoBoanTes 1o He-
ckosibKuM Oazam, B oM uncsie PubMed u NCBI Entrez u nip.

i35, ChemSynthesis (www.chemsynthesis.com) P basa JanHbiX XUMHUCCKUX Be-
LIECTB, COACPIKHUT TAKKEe MH(POPMAIIMIO TI0 METOJIaM MX CHHTE3a M (PM3HUECKUM CBOHCTBAM, Ta-
KHUM KaK MJIOTHOCTH, TOUYKA MJIABJICHUS, TOUKA KHUIICHUS U T. 1.

16. Crystallography Open Database (www.crystallography.net/cod) » baza nan-
HBIX KPHCTAUIMYECKUX CTPYKTYP OPraHHYeCKUX, HEOPraHMUeCKUX, METAIO-OPraHuYecKuX co-
CJIMHEHUHN H MHHCPAJIOB, 3a HCKITFOYCHHUEM 6”()[]()JIHMGPOB.

17, EarthChem (www.earthchem.org) » Caiit npeutaract 10CTyn K reoXuMmc-
CKOHM, TMETPOIOrHYECKOM, FeOXPOHONIOrHYecKOil nHdOpMatnu, B Tom uncie depes the EarthChem
Library, the EarthChem Portal(0a3nl nannsix PetDB, SedDB, GEOROC. NavDat, USGS, and
GANSEKI), PetDB, NAVDAT, SedDB, and Geochron.

18. eMolecules (www.emolecules.com) P Gaza gannbixX 110 HCCIICAOBAHUAM B 00J1a-
CTH OPralnuyvecKoOd XHMHH.
19. Jmol (jmol.sourceforge.net) » bpaysep JAVA juia noucka u3o0pakenuii Xu-

MHYECKUX CTPYKTYP B popmate 3D, B Tom unciie Onomostekyst, Kpucramios u 1. 1. peuiaraer-
Csl TakKoKe AHUMHPOBaHHas JACMOHCTpAallus.

20, NIST Chemistry WebBook (webbook.nist.gov) P Caiit npejiocrasiser j10ctyn
K JIaHHbIM 110 Xumun 1 pusuke. Kostekunn noiepxusaiores [porpammoit NIST.

2l Organic Chemistry Portal (www.organic-chemistry.org) » ITopran juis xunmu-
KOB-OPIraHUKOB.

22, Organic Chemistry Resources Worldwide (www.organicworldwide.net) »
[opran npejuaraer anHHOTHPORAHHBIN KATAJIOL CAWTOB 110 OPraHUUECKON XHMHH.

23 PubChem Project (www.syntheticpages.org) » Ilonck Gonee 8 mun coenune-

HUI 110 pasiniibiv Kpurepusiv. Caitt nojuiepxuBaercs HanmonaibHbIM HEHTPOM 110 GHOTEX-
HOJIOTHISIM.

24. Spectral Database for Organic Compounds, SDBS (sdbs.db.aist.go.jp/sdbs/cgi-
bin/cre_index.cgi) P basa ganubIX 10 cniekTpam oprannuecknx coemunenuii. [Touepknpaet-
csi HarmonanbueiM MECTHTYTOM Hepe0BOH NPOMBILLICHHON Hayku U Texnoxornu (National
Institute of Advanced Industrial Science and Technologies), STnonmus.

23, spectroscopyNOW . .com (www.spectroscopynow.com) P becruatnbii onsaiin
pecype 1o CHEKTPOCKONHH H CHEKTPOMETPHH (DJICKTPOHHBIC JKYPHAIBI 10 ATOMHONW IMHUCCHH,
JNIA3CPHOH M TUIa3MCHHON criekTpockonun, MK criekTpockornm, paManoBCKoil ClieKTpOCKOITHT 1
1np.).

26. SPINUS-WEB (www2.chemie.uni-erlangen.de/services/spinus/) » Criektpoi n
SIMP xuMHUecKuX CABHIOB, KOHCTAHTDI B3aUMO/JACHCTBHS, U T1OJIHbBIC CIICKTPbI MOJICKYJIAPHBIX
CTPYKTYD.

29 SyntheticPages (www.syntheticpages.org) » D10 Gecruiatnas MHTEpaKTHBHAS
0asza JaHHBIX IO XUMUYCCKOMY CHHTE3Y.

28. TOXNET (toxnet.nlm.nih.gov/index.htm) » bBa3za janubIX 110 TOKCHKOJIOTHH,

OIaCHbIM XHUMHUYCCKHUM COCJIMHCHUAM, COCTOSIHUIO ()pr>1<alomeii Cpelibl U 3JI0OPOBbSI.

8.5 Ilepeuenn pecypcos nu(pOpMAIHOHHO-TEJCKOMMYHHKALMOHHON CETH
«HMurepuery», HeodXoMMBIX 1ISI 0CBOCHHSI INCIIHILINHbI (MoxyJist)

1. Bukunenus http://ru.wikipedia.org
2. Xumuueckuit nopras http://www.xumuk.ru
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3. Hayunas snexrponnas oubiunorexa eLIBRARY.RU [Dnexrponnsiii pecype]. - Pexxum
jnocryna: http://elibrary.ru, cBoOOIHBIN.

4. EcrecTBeHHOHAY4YHbIH 00pa3oBare/bHbIi OpTaji [ DJIeKTpOHHBIH pecype]|. - Pexum j1o-
cryna: http://en.edu.ru, cBOOOIHBIN.

8.6 JInueHsnonHoe u cBOOOHO pacnpocTpaHsieMoe MporpaMmmMHuoe obecrevexne,
HCITIOJIL3YEeMO¢€ HTPH OCYECTBJICHHH 06pil'}()l}‘(l'l'eJlbll()r() npouoecca

o JIMCHHUITIJIHHEC

Tabimna 5 — Ilepeuctnb HCIIONIB3YEMOro POrPaMMHOIO 00ECIICYCHUS

Haumenosanue 110 PEKBU3HUTHI / yCIIOBUSE HCITOJIL30BAHUS
Microsoft Imagine Premium JInnensnonnsblit orosop AD223 Ne008/65 or 11.01.2019
OpenOffice CBo0OoiHAas TUIICH3HS, YCIOBHS HCITOIb30BAHMS 10 CCHUTKC:

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

9 Oprann3anuoHHO-NIEATOTHYECKUE YCIAOBHS

Opranusanust 00pa3zoBaTeLHOIO Mpolecca perjiaMeHTupyercs yueOHbIM JIaHOM U pac-
nucanuem yueOHBIX 3aHaTHil. S3pik oOyuenus (npenojaBanusi) — pycckui. /st Bcex BHIOB
ayIMTOPHBIX 3aHATHI aKaJIeMHYECKUH Yac yCTaHABIMBACTCS [TPOIOJDKHTEILHOCTHIO 45 MUHYT.

[Ipu opmupoBanun cBoeH MHIMBHYATBHONH 00pa30BATEIBLHON TPACKTOPHH 00YYaro-
IIMACST KMECT 11PABO Ha fepe3ayer COOTBETCTBYIOMMUX JUCIUIIMH U TPOPECCHOHATBHBIX MOJLY-
JIeH, OCBOEGHHBIX B [IPOIECCE MPEIECTBYIONIEr0 00yUCHHSI, KOTOPBIH 0CBODOMKIAaCT 00yJaronie-
rocst OT HEOOXOJIMMOCTH HX TIOBTOPHOTO OCBOCHMSI.

9.1 ObpasoBare/ibHbIE TEXHOJIOIHN

Yuebnpiit nporece mpu npenojaBaHni Kypea OCHOBBIBACTCS Ha HCIIOIb30BAHUN TP, |-
HMOHHBIX, HHHOBAIIMOHHBIX U MH(POPMAIMOHHBIX 00paz0BaTeILHBIX TEXHOJOTHI. Tpajuinon-
Hble 00pa30BaTEIbHBIC TEXHOJIOTUH MPEACTABICHBI JICKIMSIMHI U CEMHUHAPCKUME (TIPAKTHYECKHU-
MH) 3aHsSTUSAMU. MHHOBaUMOHHBIE 00pa30BaTE/IbHBIE TEXHOJOIHU MCIIOIB3YIOTCS B BHJIE IIHPO-
KOIO PUMEHEHU sl AKTHUBHBIX W HHTEPAKTUBHBIX (popM npoBejieHust 3ansitnii. Mudopmanmonnsie
00pa3oBaTe/IbHbIe TeXHOJIOMMH PEATH3YIOTCS MYTeM aKTHBH3AIMH CAMOCTOATENLHOH paboTh!
CTYJICHTOR B MH(POPMATIMOHHON 00pa3oBaTeIIbHOI cpejic.

9.2 3aHsTHH JEKIMOHHOT0 THIIA

JIEKIMOHHBIN KypC MPEAnoaaraeT CUCTEMaTH3UPOBAHHOE M3JI0XKEHHE OCHOBHBIX BOIIPO-
COB y‘1€6l'101‘0 IJiaHa.

Ha nepsoit nexknun gextop o0si3an mpeiynpeinTh CTYJACHTOB, IPUMEHUTEILHO K KAKOMY
Oazosomy yuebuuky (yueOHukam, yueOHbIM MocOOUsIM) OY/IET TPOUYUTAH KYPC.

JIEKIMOHHBIN Kype JOJDKEH JlaBaTh HAuOOJbIIHA 00beM HHPOPMALMU U 00ECIIeUunBaTh
bostee rny60}<oc IMOHUMAaHHEC le€6lIbIX BOITPOCOB IIPpH 3HAYUTCIILHO MEHBbIIEH 3aTpare BpEeMCHH,
4eM 5T0 TpedyeTcst OOJIBIIMHCTRY CTY/ICHTOR HA CAMOCTOSITEIILHOE U3YUeHNEe MaTepuasa.

9.3 3ansiTUsI CEMHHAPCKOT0 TUIIA

Cemuuapekue 3aHATHS MPEACTABISIOT COO0H IETANTN3AIMIO JEKIMOHHOTO TEOPETHYECKO-
ro Marepuaia, npoBOJATCS B LEJISX 3aKPEIICHUs] Kypca U OXBATBIBAIOT BCE OCHOBHBIC Pa3/Ie/Ibl.

OcHOBHON (POPMOH NPOBEJICHUS CEMUHAPOB SIBJISICTCs 00CYkKIeHne Haubdosee mpodiiem-
HBIX M CJIOKHBIX BOIIPOCOB 110 OTACJIBHBIM TE€MaM, a TakxkKe pazdop NpUMEpPOB U CUTYAlUN B
ayJMTOPHBIX yClIoBUsX. B o0s3aHHOCTH nperogaBaressi BXOSIT: OKa3aHue MeTOAMUYecKO 1o-
MOIIH U KOHCYJIbTUPOBAHUE CTYACHTOB 110 COOTBETCTBYIOIIUM TeMaM Kypca.

AKTUBHOCTH HA CCMUHAPCKUX 3aHIATHIX OLECHHUBACTCS T10 CIICAYIOIHUM KPpHUTCPHUSAM:

* OTBETHI HA BOIPOCKI, [pe/lJIaraeMble MperoiaBarelieM;
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© YYaCTHE B JIMCKYCCHSIX

* BBIIOJHEHUE IPOCKTHBIX U MHBIX 3aJIaHHI;

* ACCHCTHPOBAHME IIPEIIO/IABATEIO B IPOBE/ICHUH 3aHSITHH.

OtBeT J10JKeH ObITH apIryMEHTHPOBAHHBIM, PA3BEPHYTBIM, HE OJHOCIOKHBIM, COIEPKATH
CCHIJIKM HQ HCTOYHUKH.

Jlokael 1 ONIIOHUPOBAHKME JIOKJIAJIOB [POBEPSIIOT CTEHEHD BIAJICHUS TEOPETHUECKHM
MaTCpUaAIOM, a TAKKEe KOPPEKTHOCTD U CTPOrOCTh PACCYIKICHUM.

OuenuBanue 3alaHui, BBITOJHEHHBIX HA CEMMHAPCKOM 3aHSTHH, BXOJMT B HAKOIJICH-
HYIO OLICHKY.

9.4 CamocrogTesLuasi pabora 06YUAIOHIHXCS 110 AHCIHILIHIE (MO/TYJII0)

CamocrogarenbHas padoTa CTYJACHTOB — 3TO MPOIECC AKTUBHOIO, EJIEHAIPABIEHHOTO
MpUOOPETEHUs CTY/ICHTOM HOBBIX 3HAHUI, YMEHMI 0€3 HEeNmoCPeACTBEHHOIO YUacTus Ipero ia-
BATEJIS, XaPaKTCPU3YIOUIMUCA TMPEJIMETHON HANpaBICHHOCTBIO, Y(PPEKTUBHBIM KOHTPOJIEM H
OLEHKOH Pe3yJIbTaToB JIesaTelIbHOCTH 00yUaromerocs.

[lesn camocTosiTe/bHOM paboThI:

© CUCTEMATH3ALMST U 3AKPEIUICHUE [TOJIYYEHHBIX TEOPETUYCCKUX 3HAHUN U IIPAKTUYECKUX
YMEHHUU CTYJICHTOB;

- yriyOJIeHHe U paciliMpeHue TeOPETUUECKMX 3HAHMIA;

- (popMHUpOBaHHE YMEHHMH HCIOJIL30BATH HOPMATHBHYIO H CIIPABOYHYIO JOKYMEHTAIHIO,
CHEIHAIBHYIO JINTEPaTypy;

* PA3BUTHE MO3HABATEIILHBIX CITOCOOHOCTEH, AKTHBHOCTH CTYIEHTOB, OTBETCTBCHHOCTH U
OpPraHM30BAaHHOCTH;

- (popMHpOBaHHE CAMOCTOSITEIBHOCTH MBIIIJICHHSI, TBOPYECKOH HHHIMATHBBI, CIIOCOOHO-
CTEH K CaMOPa3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO U CaMOpeaTn3aliim;

* Pa3sBUTHE UCCIIEIOBATEIILCKUX YMEHUH U aKQICMUYCCKIX HABLIKOB.

CamocTosTenbHas paboTa MOKET OCYIIECTRISITHCS MHIMBUYAIBHO WM IPYIIIIAMKM CTY-
JICHTOB B 3aBUCUMOCTH OT LEJH, 00bEMa, YPOBHS CJAOKHOCTH, KOHKPETHOH TEMATHKH.

Texnonorus opranusaiiuu caMoCTOSITENILHOW pabOThl CTYJICHTOB BKJIFOYAET UCIIOJIB30Ba-
HHE HHPOPMAIIMOHHBIX M MATEPHAIBHO-TEXHHYCCKHX PECYPCOB YHUBEPCHTETA.

Konrpoab pe3ynbTaroB BHEayIMTOPHOH CaMOCTOSITCIbHON pabOThl CTYJACHTOB MOKET
NPOXOJIUTH B IMCbMEHHOM, YCTHONH MJIM CMELIaHHOH (popme.

CTyIeHTBI JIOJDKHBL TOJIXOJMTh K CaMOCTOSITENIbHOM padoTe Kak K HaWBaKHEHIIEMY
CPEJICTBY 3aKPEIJICHUSI U PA3BUTHS TEOPETHUSCKUX 3HAHHWH, BLIpAOOTKE €JIMHCTBA B3IVISAIOB HA
OTJICJILHBIC BOIIPOCHI Kypca, MPHOOPETCHHS OMPEICTICHHBIX HABBIKOB M UCIOIL30BaHMs Tpodec-
CUOHAJILHON Jll/l'l‘ep’d'l‘yphl.

9.5 MC'[‘O/IM‘ICCKHC YRa3zaHusl JJist oﬁyqammuxcu O OCBOCHHIO JJHCHHUILIHHBI

[Ipn m3yuennn aucumiuimnpl 00yHAIOMIMMCS 11€1eCO00PAa3HO BBITOJIHATE CIIEIYIOLINE
PCKOMCH/1ALIN N

1. Mzydenue yueGHOM JHCIHUITHHLI JIOJKHO BECTHCH CHCTEMATHYECKH.

2. Iocne usydenus kakoro-im0bo paszjesna 1no yueOHMKY WM KOHCIEKTHBIM MaTepuaiaMm
PCKOMEHIYCTCsI 11O IMMaMsITH BOCIHIPOU3BECTU OCHOBHBIC TCPMUHBI, OIIPCICIICHUS, ITOHITHSI pasac-
na.

3. Ocoboe BHUMaHHE ClIelyeT YJIeUTh BLITOIHEHUIO OTYETOB MO TPAKTHYCCKUM 3aHSATH-
SIM M MHJIMBHLYJIbHBIM KOMINICKCHDBIM 3Q/IaHUIM Ha CaMOCTOSITEIbHYIO paboTy.

4. Best remaruka BONpPOCOB, M3y4aeMbIX CAMOCTOSITCIIBHO, 3a/1aCTCsl Ha JICKIUSIX [PEIo-
Aasaresiem. Vv ke J1aioTest HCTOYHUKY (B IIEPBYIO OYepe/ib BHOBL H3/IAHHBIC B IEPHOIHUYCCKOM
HAY4YHOU JinTeparype) Jist Oojiee JeTaTLHOr0 NOHUMAaHHsI BOIIPOCOB, 03BYUEHHBIX Ha JICKIHH.

[Ipu camocrosTenbHol mpopadoTke Kypca 00yqaronuecst J0KHbL:

* IPOCMATPHUBATH OCHOBHBIE ONpeIe/IeHNs U (paKThI;
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* MOBTOPUTH 3aKOHCHEKTUPOBAHHBIM HA JIEKIIMOHHOM 3aHATHH MaTepUal U JIOTOJHHUTDH
€ro ¢ YYCTOM PEKOMEHI0BAHHOM 110 JAHHOH TeME JTHTEPATyPhI;

’ H?ylll/l'l‘b pCKOMCHILOBaHHyK) JIMTeparypy, CoCtaBJisiTh TE€3UChbl, AHHOTAIIUHU U KOHCIIEKTbI
HanOoJIee BAKHBIX MOMEHTOB;

© CAMOCTOSITEIILHO BBIMOJHSITE 3a/IaHUsI, AHAJIOTHYHBIC [TPE/UTaracMbiM Ha 3aHSITHIX

* MCTIOJIB30BATH JUUISL CAMOIIPOBEPKHU MaTepualibl (POH 12 OLECHOYHBIX CPEJICTB.

1. Merommueckne ykasanusi Hpu padore HA/l KOHCIIEKTOM JICKIHH

B x01€ JIEKUMOHHBIX 3aHATHH HEOOXOIMMO BeCTH KOHCIeKTHpoBaHHe yuebHoro marepuana. O6-
paiiaTh BHUMaH1e Ha Kateropuu, GOpMyJIMPOBKH, PACKPbIBAIOIIME COACPIKAHUE TE€X WIIH UHBIX SBJICHHI
W MPOLECCOB, HAYYHbIE BbIBOJABI M MPAKTUYECKUE PEKOMEHIALIMH, MOJOKUTENbHbBIM OMBIT B OPATOPCKOM
uekycerse. JKenareibHo 0CTaBUTL B pabOuMX KOHCIMEKTAX MOJis, HA KOTOPBIX J1e/1aTh MOMETKH W3 PEKO-
MEHJIOBAHHOH JIMTEpATyphbl, AOMOJHAIONIME MaTepHas MPOCIYIIAHHON JIEKIIMH, a TakKe MOAUepPKHUBAIO-
lKe 0co0YIO BaZKHOCTL TEX MJIM MHBIX TEOPETHUYECKHUX MOJIOKEHHIH. 3a/1aBaTh NMPEroaaBaTe/io yTOUHI0-
LLME BOIPOCDI C LEC/IbIO YACHCHHS TCOPETHUCCKHUX MOJIOKEHHH, pa3peLCHUsl CIIOPHBIX CUTYALMH. .. .1 T. /.

2. Meroauyeckue yKa3aHusl M0 CaMOCTOSITEAbHOH padore Ha/l H3yYaeMbIM MaTepua-
JIOM H IIPH NOAT0TOBKE K NPAKTHYECKUM 3aHATHIM

Haunnars Ha1o0 ¢ u3yueHust peKOMEHI0BaHHOH sinreparypbl. HeoOX0MMMO MOMHHTH, YTO Ha JIeK-
LMK OOBIYHO PACCMATPUBACTCSI HE BECHL MATEpHal, a TOJbLKO ero dactb. OcrajibHas ero 4acTb BOCIOJHSI-
CTCsl B NPOLLECCE CaMOCTOATEILHOH paboTel. B ¢Basn ¢ otum pabora ¢ peKOMEHI0BAHHOM JINTEPATYpPOH
obaszarenbHa. Ocoboe BHUMAHUE MPH HTOM HEOOXOAMMO O0pPaTHTL HA COJEpIKAHHE OCHOBHBLIX MOJI0MKE-
HHH K BbIBOAOB, 00bLACHEHHE ABICHHI H (DAKTOB, YACHEHHE MPAKTHYCCKOrO NPHIIOIKEHHS paccMaTpHBac-
MBIX TCOPETHYECKHX BONPOCoB. B npouecce 5T0# paboTbl HEOOXOAMMO CTPEMHUTBCS MOHATH M 3aAMIOMHUTD
OCHOBHbIE TOJIOJKEHMSI PACCMATPUBACMOIO MaTepUana, npuMepsbl, MOSICHIIOLIME ero, a Takke pazodpars-
Csl B MJUIKOCTPATUBHOM Matepualle... U T.J.

10 Onucanue MaTePHAILHO-TEXHHYECKOr0 ofecreaenns, He0OX0UMOro st
ocyecTB/IeHHs 00pA30BATEILHOIO Npolecea 1Mo JHCHHIIIHE (MOYJ/II0)

10.1 Yuedno-1adboparoproe odopyoBanme
Tabnnua 6 — llepeuenn 00opyrosanus Jtabopatopuu

HaunmenoBanue ayiuropuu

AyUTOpHsI Hcnonwszyemoe odopyoBanne
_LL ~ (nabGoparopun) Y py
431/1 Jlabopatopust oOuiel XUMUKM | XUMHYECKas 110CY/1a, XUMHUYCCKUE PCaKTHBbI, W3-

MEPUTEJIbHBIC U HAIPEBATEIbHBIC TPUOOPLI, KOM-
l‘lJlCK'I_‘»,Y"lL‘,)VMOHC'l‘p‘dlUAOHHle IraKkaToB.

10.2 Texnntieckue u HICKTPOHHDBIC CPEACTBA 00y 4CHH

JIeKIMOHHbIE 3AHSITHSIL
AYJIUTOPUU IS JICKIIMOHHBIX 3aHSITHH YKOMIIICKTOBAHBI MEOCIIBIO U TEXHHUECKHUMH CPEJI-
CTBAMM OOYUCHHSI, CIIYKAIIUMHU JUIsl Ipe/ICTaBieHus yaeOnoit nudopmannn OOJbIIONH ay/HTO-
pun (HaOOPLI JIEMOHCTPALHOHHOIO 000pyA0BaHus (IPOEKTOP, KPaH, KOMIBIOTEP/HOYTOYK),
yllC6HO—I—IEU‘Il$ULHlmIC I'IOCO6HH, TEMATHYCCKHUC HJUI}OC'I‘pElLLHl/i).
Jlns peanuszanuu JIMCHUUILIMHDI IOI'OTOBJICHBI CJIC/IYIOLIHE TIPE3CHTAIHH:
OCHOBHBIE MOHATHS U 3aKOHBI XUMUH
CTpoeHHE BEUICCTBA
()CHOBHHC ’B‘dKOHOMCpIIOCTI/I XUMHYCCKHUX pcalcunﬁ
PacTBOpPHI U JIPYTUE JIMCIIEPCHBIE CUCTEMBI
DACKTPOXUMHYECCKUE TTPOLIECCHI
(). ’lecmcu'ru KaQyCCTBCHHOI'O U KOJIMYCCTBCHHOI'O aHaJIu3a
BbICOKOMOICKYISIPHBIC COCIMHCHHSI
IlpakTHuecKHe 3aHsITHSIL.

DR —
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AYJUTOPHH JUIS NPAKTHUECKHX 3aHATHH YKOMIUICKTOBAHBI CHEHHATH3NPOBAHHON Mehe-
JIBIO M TEXHMYECKMMU CpeJicTBAME 00ydeHus (IPOSKTOP, SKpaH, KOMIBIOTEP/HOYTOYK).

JlabopaTopHble 3aHSITHSI

Jnst maboparopubix sansTHil Henonb3yercs ayautopust No 431, ocHareHHas obopy/1oBa-
HUEM, YKa3aHHbIM B TalJI. 6:

CamocrositesibHast padora.

[Tomeruennst uis caMocTosATeNBHOI PaboThl OCHAIIEHBI KOMITBIOTEPHOH TEXHHKOI ¢ BO3-
MOIKHOCTBIO HOJKIIIOUCHUS K ceT «MIHTEepHET» M I0CTYIIOM K 3JICKTPOHHONH HH(YOPMAIIHOHHO-
oOpaszoarenbHoii cpejie KHAT'Y:

- ynTalnbHbii 3a1 HThb KuAL'Y;

11 Uubie ceeHus

MC'I'O}[H']QCK"C PCROMEHTAIIHHA 110 06y‘lel'll/"0 JIMI ¢ OrPAHUYEHHBIMH BO3MOKHO-
CTSIMH 3/10POBbS 1 HHBAJIH/10B

OcBoeHHE MCIMIUIMHBL O0YUAIOMUMHCS ¢ OTPAHHYEHHBIMH BO3MOKHOCTAMH 3/10POBbS
MOJKET OBITh OPraHM30BaHO KaK COBMECTHO ¢ JAPYIMMH OOYYAIOIMMHCS, TaK U B OTHEIbHBIX
rpynmax. Ipeanosaraiores cnenmanbHble YCI0BUsE TSt T10ydeHus 00paszoBaHus 00y aOINMHI-
Csl C OIPAHMYCHHBIMH BO3MOKHOCTAMHM 30POBbSI.

[Ipodeccopeko-nieiarornyeckuit coCcTaB 3HAKOMUTCS € TICHXOIOI0-(PH3HOIOTHUCCKUMH
0COOCHHOCTSAMH O00YUAIONMXCS MHBAIMJIOB H JIMIL ¢ OFPAHHYCHHBIMH BO3MOKHOCTAMH 3/10pO-
Bbs, MHJIMBUYATbHBIMKE POrpaMMamMu peabMInTannu HHBaIWA0B (npu Hanuuun). [Ipu Heob-
XOIMMOCTH OCYLICCTBIIACTCA JIONOJHUTEIIbHAS MOJJICPIKKA TIPEIO/IaBaHUs ThIOTOPAMHU, MICUXO-
JIOTaMH, COLUATBEHBIMA pAOOTHUKAMMU, TIPOIIEAIIMMHU HOArOTOBKY ACCHCTEHTAMH.

B COOTBETCTBHI ¢ METOAMYECKUME peKOMEHAaUMsIMH MunoOpHaykn PD (yrs. 8 anpes
2014 r. N AK-44/058BH) B Kypce npejnojaraercs MCIoIb30BaATh COMAILHO-AKTHBHBIE H pe-
(aexcusHbIe METO/BI O0YUCHHUS, TEXHOJIOIMH COLMOKYILTYPHONH PeabHIHTAIIMH C [ENBIO OKa3a-
HUSL TOMOLIH B YCTAHOBJIEHUH TIOJTHONEHHBIX MEXIIMYHOCTHBIX OTHOIICHUH ¢ JIPYTUMHM CTY/ICH-
TAMM, CO3IAHIH KOM(DOPTHOTO NCHXOTIOTHYECKOro KiuMata B ¢y ienyeckoii rpynne. [loabop u
pa3paboTKa yUeOHBIX MaTePUaIOR MPOM3ROISLTCS ¢ YUETOM MPEJOCTARICHHS MATEPHANA B Pas-
JMYHBIX (hopMax: ayAHaabHOM, BH3YaIbHOM, C MCIONL30OBAHUEM CICIUATBHBIX TEXHUUYECKUX
CPEICTB M HH(POPMALIMOHHDBIX CHCTEM.

Ocpoenne uermmmnpl mnamu ¢ OB3 0CyMEeCTBIACTCS ¢ HCMONB30BAHUEM CPeJICTB
00yuenns oOIIEro u CreruanbHOro HazsHaYeHus! (MEPCOHAIBLHOI0 W KOJUIEKTHBHOTO HCIOJIB30-
BaHust). MarepuasibHo-TexHHUECKOe 00eCeUeHHE MPE/lyCMATPHBACT IPHCIIOCOOIICHHE ay/IHTO-
puil k myxaam jui ¢ OB3.

Mopma nposeieHus aTTeCTaldy U CTYACHTOB-HHBAIN/IOB YCTAHABIMBACTCS C YUCTOM
HHJMBHLYUIbHBIX NCHX@hu3nuecknx ocodennocteit. st crynentos ¢ OB3 npenycmarpupaet-
sl JIOCTYITHAS (])opMafnpcaocrameﬂm 3a/laHUH OIICHOYHBIX CPEJICTB, & HMCHHO:

* B NCYATHOH MJIM  DIIEKTPOHHOH dopme (UIsi JMIL ¢ HapyLIEHUSAMH  OIOPHO-
JIBUIaTEJILHOIO arrapara);

* B IEUATHOH (hOpME MM HIIEKTPOHHON (hopMe ¢ yBeTHUCHHBIM IPHPTOM U KOHTPACTHO-
CTBIO (JUIsl JIMIL ¢ HAPYLICHUSIMU CJIYXa, PEUH, 3pCHHUS);

* METOJIOM YTCHMsI ACCHCTCHTOM 3a/1aHusl BCJIYX (JUIs JIMIL C HAPYIICHUSAMM 3PCHHUS ).

CTyzeHTaM ¢ MHBATMIIHOCTBIO YBEJIMUMBAECTCS BPEMS HA TOArOTOBKY OTBETOB HA KOH-
TPOJILHDBIC BOMPOCHL. JIJIsl TAKMX CTYICHTOB IPElycMaTpuBaeTes JIOCTyHas (popMa [pejiocTan-
JICHUsI OTBETOB HA 3a/1aHKSI, @ UMEHHO:

* MHCbMCHHO Ha Oymarc uin nabopom OTBETOB Ha KOMIIBIOTEPE (JUISt JTMI[ C HAPYIICHWUSI-
MU CIIyXa, peUn);

* BBIDOPOM OTBETa U3 BO3MOKHBIX BAPHAHTOB C HCIOIB30BAHUEM YCIIVT aCCUCTEHTA (JUlsi
JIMIL ¢ HAPYIICHUSIMU OIMTOPHO-/IBUTATETHLHOTO annapara);

* YCTHO (JUIST JTUIL ¢ HAPYLICHUSMM 3PEHMS, OTIOPHO-ABUTATEILHOTO allfapara).
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[Ipr neobxommocTn s 00yUalomuXCst ¢ MHBAIM/HOCTHIO [IPOLE/ypa OLECHUBAHUS Pe-
3YJIBTATOB O0YUEHHSI MOYKET IIPOBOJUTHCS B HECKOJILKO HTAIOB.



®OHJ] OHEHOYHBIX CPEJCTB

o AUCUHHUIIJINHE

Xumust
. Hanpasnenue noarorosku : 24.03.02 "Cucmemvr ynpasnenus osusicenuem u nasueayus”
- Hanpasuiennoctn (mpodyuss) - Becnuiomubie cucmemot u 60pmosoe obopyoosanue ;
Aogu s caanop S I it A Wt b e R f
' Kpamuduxanms Boinycknmka L Oaranasp |
- l'on Havana noarotoBku 22020 j
(10 yueOromy nuany) S SNE ORIt W . - 5258 s, Ao B :
®opma 0OyyeHus L ounast 5
Texuonorus 06yuenus L mpaouyuonnas ?
Kypc Cemectp ! TpyoemkocTs, 3.¢. ;
/ 1 3
But npomesyrounoii arrecranuu 3 O0ecrnieunparoree noapas/eieHne
3auem c oyenxoii 5 Kagpeopa XuXT - Xumus u xumuveckue

MexHoJlocuu .
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1 Ilepevenn mianupyeMbIX pe3yJabTaToB 00yYeH s 110 AHCUUIIHHE (MOLYII0),
COOTHECEHHDBIX ¢ INIAHUPYEMBIMH Pe3y/IbTATAMH 00pPa30BaTE/bHOMH IPOrPAMMBI

Tabmuma 1 — KOMIIC’I‘GIIHHI/I U UHJIUHKATOPBLI UHX JIOCTHKCHU S

Ko u Haumenosanue
KOMIIETEHIIHH

Nuaukarops! J0CTHIKCHUSE

IInanupyemblie pe3yibrarbl
00yYEeHHSsI 110 JIMCIUTINHE

YHUBEpCATbHBIC

OO0wenpodeccnoHaibHbIe

OIK-1

CHOCOOHOCTh  peLIaTh
CTaHJapTHBIC 3a/1a4yu
npogeccHoOHAILHOMN
JICATEILHOCTH Ha OC-
HOBEe MH(POPMAITHOH-
HOH W Oubimorpadu-
YECKOM KYJIBLTYPbI C
IIPUMCHEHHEM HH-
(hopmarmoHHo-
KOMMYHHWKAITHOHHBIX
TEXHOJIOTUNA U € yye-
TOM OCHOBHBIX Tpe-
Ooanuit  uHpOpMma-
IIMOHHOM  Ge3omacHo-
et

OI1K-1.1.

3HaeT pyHIaMEHTAILHBIC 3aKOHbI
IIPUPO/IbI, OCHOBHBIE (PU3HYCCKHE
U MaTEeMaTHUYECKHUE 3aKOHbI
OI'lK-1.2.

YMmeer npumMeHsTh puszudeckue
3aKOHBI U MaTEMaTHYECKHE METO-
JIbI JUIsE pellienus 3aa4 TCOPeTH-
YCCKOI'O M IPUKIIAAHOIO XapaKre-
pa

OIK-1.3.

Brajgeer HaBbIkaMM HCIONB30Ba-
HUSE 3HAHUH PU3MKK M MaTemaTH-
KU [PU PEHICHUM TMPAKTUUYECKUX
3a/1a4

3HaTh (PYH/IAMEHTAJIbHBIC TTOHSI-
THUS, 3aKOHBI M TEOPHH COBpe-
MCHHOM M KJIACCHYECKOW XH-
MHH, OCHOBHBIE XHMHYECKHE
SIBJICHUSL.

YMeTh NpUMEHSITh (PU3HUecKue
3aKOHBI M MaTeMaTH4YeCKHEe Me-
TO/bI JUIA PELICHMS 3a7a4 TCo-
PETUYCCKOTO W MPHUKIIAJIHOTO
Xapakrepa

Brasiers HaBbIKAMH ITOCTAHOBKH
U [POBEJCHUS  XUMHUYECKOI'0
SKCrepuMenTa, obpaboTku  u
aHajiiza pe3yJIbTaToB ISl pe-
HICHMS TPAKTHUICCKUX 3a1a4

I IpogeccuonaiibHblie

Tabmuua 2 — [lacnopr doma OneHOUHbBIX CPEICTB

HOI'O aHaJIM3a

Bl)ICOKOMOJICKy.HS{pHbI€ co-

Konrpoimupyembie dopmupyemas HaumenoBanue
pasjiedibl (TeMbl) KOMIIeTeHIIHSI OLEHOYHOT0 Hokaszarejn onenkn
JMCHHILIHHBL e cpecTBa
1. OCHOBHDBIC  TOHSITHSI OI1K-2 1. JlabGopatopnast | 1. Beiosinenue
M 3aKOHBI XHMHH pabora Nel-7 naGoparopHbix  padorT,
2. Crpoenune BerecTna 2, Ilpaxrageckas | goswans 2aitncell - B
& OCHOBHBIE  3aKOHO- padota Nol-8 :
J1abopaTOpHOM IKYpHa-
MEPHOCTH XMUMHYECKHX pe- Konrposbhas pabora i
it Je, YCTHBIH OIpoc 1o
4, PactBopbl 1 apyrue s
JIUCIICPCHBIC CUCTEMBI ‘ i Boironaenne
A DIICKTPOXUMHUYCCKHE NPAKTHUYECKUX  3aja-
IIDOTICCCRI HUM, HalM4ue KOH-
6. DIIEeMEHTDI Kave- CHEICH TI0 TS
CTBEHHOTO M KOJMYECTBEH-
& KourposnbHas

pabora TPOBOJUTCS B
UaChl  BHEAYIUTOPHOM
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C/AMHEHUSI pabotel. Obyuarorue-
csl

0JIy4aroT 3a/1aHusI
JUIsl TIPOBEPKH  YCBOE-
HUS TIPOUJIEHHOTO Ma-
repuana. OuenuBaercs
IPAaBUJILHOCTE  pelie-
HUSL.

2  Meroamnyeckue MATEPHAIILI, ONIPEE/ISIONINE NPOEAYPhI OLECHHBAHMS 3HAHI,
YMEHUii, HABBIKOB M (W/IH) ONBITA AeSITe/IbHOCTH, XapaKkTePH3YIOUIHe NPoIece
¢hopMupoBanus KoMreTeH i

MeTo/iueckue Martepralbl, Onpeessonme IPONE/YPbl OUCHUBAHMS 3HAHMH, YMEHMUIA,
HABLIKOB M (MJIM) OIbITA JIESITEILHOCTH, HPEACTABICHBI B BUIE TEXHOIOIHUCCKOl KapThl JIUCIIH-
mHbl (Tabimna 3).

Tabimua 3 — Texnonornueckas Kapra

Haumenosanue Cpoku HIkasa onenu- Kpurepun W
OLEHOYHOI'0 CPe/ICTBA BBIIIOJIHEHH S BAHHS OLCHUBAHMS
1 cemectp
lpomescymounas ammecmayus ¢ opme 3auem ¢ OUCHKOIUL
I. | JlaBopatopnas paGora CIKCHE/ICIILHO 10 GawnoB * 7 | Bemosnuenue - 2
pabor Oanor/pabora,

opopmiienne
1abopaToOpHOro
XypHajia - 2
Oasuios/padora,
yCTHaAs  3al{ra
(o Borpocam) 6
OaJ1oB.
OuenuBaercs
BJIQJICHUC MaTe-
pHAJIOM, €ro CH-
CTEMHOE OCBOE-
HHE, croco0-
HOCTb  lIpUME-
HATh  HYKHBIC
3HAHMSI, HABBIKU
M YMEHUSI [IpH

aHajluze  Ipo-
OJIEMHBIX  CHTY-
alnim.
2. | llpakrrueckas pabora CIKEHEICIIbHO 10 GannoB * 8 | Ouennsaercs
pabot BJIaJICHUE MaTe-

pHAJIOM, €I'0 CH-
CTEMHOE 0CBOE-
HHE, CII0cO0-
HOCTB IIPUME-
HSITh HY)KHBIE
3HAHUSI, HABLIKH
U yMGIIHH ﬂpH
pEIICHUH T1paK-
THYECKHX 3aj1a-




HaumenoBanme Cpoxu Hxaua onenn- Kpurepuu
OLEHOYHOI0 CpeacTBA BbINOJIHEHUSI BAHUSI OllCHUBAHMS
HUH. basib
YMEHbIIAIOTCS
IPOIOPIHO-
HAJILHO MPOIICH-
TY IPaBUJILHO-
CTH peIIeHusI.
Konrposbnas padora 16 nenens 100 Gason [Ipasunbnoe

pelieHue 3aj1ay
(20 6an-
J0B/3a1a4a).
basuter ymenn-
LIAIOTCS TTPO-
MOPHHOHAIBLHO
IPOIEHTY Ipa-
BHJILHOCTH pe-
N b LICHUSI.

NTOI'O: - | 250 6Gawios -
Kpurepun onenxn pesyanraros obyuenus 1o aneunmimmne:

0 — 59 % or mMakcUMaJIbHO BO3MOMKHOIl CYMMBI OQJUIOB — «HEYJIOBIETBOPUTEILHO
(HEIOCTATOUHBIH YPOBEHD JUIsl TPOMEKYTOYHON aTTeCTAIHHN 110 JIUCIUTLITMHE);

60 — 74 % or MakCMMaIbHO BO3MOIKHOI CYMMbI  0alllIOB —  «yIOBJICTBOPUTEIILHON
(HOPOTOBbIH (MHHUMAILHDII) YPOBCHB);

75 — 89 % 0T MaKCHMAJILHO BO3MOIKHOI CYyMMBbI GaJ/IOB — «XOpOMIO» (CPEIHUI YPOBEHD);
90 — 100 % oT MakCHMAaIbHO BO3MOKHON CYMMbI GAIOR — «OTIHUHOY (BBICOKHIT (MaKCH-
b/Iaﬂbelﬁ) YPOBEHD)

(OS]

3 Tunosbie KOHTPOILHDBIEC 32 AAHMS WM HHBIC MaTepHaIbl, HEOOX0AUMBbIE LIS
OLCHKH 3HAHUH, YMECHHIl, HABLIKOB M (MJIH) ONBITA JIesSITe/IbHOCTIH, Xapakrepu-
3ylomme nponece GpopMHPOBAHHSI KOMIETEHIHIT B X0/1€ 0CBOCHHS obpasoBa-
TeJLHOH IPOrpaMMBbI

3.1 3apanus It TEKYMIEro KOHTPOJIS yCneBaeMocTi

KOHTPOJILHASI PABOTA
Bapuanrt Nel

1. Onpejennre KOJIMYECTBO BEMIeCTBA YKBUBAICHTA 1 MOJISIPHYIO Maccy SKBHBAJICHTOB (hoc-
(bopa, kucnopona u 6poma B coemnennsx PHs. H,O. HBr.

2. Hanuumre 251ekTpoHHbIe GOPMYIIBI ATOMOB HIEMEHTOR ¢ MOPSUIKOBBIMH HOMEpaMu 9 1
28. llokaxure pacrpejie/icHue IEMEHTOB YTHX aTOMOB 110 KBAHTOBBLIM syciikam. K kakomy
DJICKTPOHHOMY CEMEHCTBY OTHOCHTCS KaXK/IbIH U3 3THX YIEMEHTOR?

3. Mlcxonst M3 MosiosKeHUs repMaHusi U TeXHELUs B [NCPHOJIHICCKON CUCTEME, COCTABLTE
(bopmyJibl MeTa- H OPTOrepPMAHHCBOI KHCIOT, OKCHJIA TCXHELHUSI, OTBEUAIOIIHe UX BLICIIEH
crenenu okucsenud. M3obpasure Gpopmynbl atux coemnenmii rpauuecKku.

4. BeluucianTe KoJIMUYeCTBO TEroThl, KOTOpOe BbUICJUTCS 1IpH BoccTanorsiennn Fe,O5 me-
TAITHYCCKUM aTIIOMUHHUEM, ecJM ObUIo rostydeno 335.1 1 xkenesa.

5. Beraucimre AG?QB CIEJYIOUIUX PeaKIIHii;

A) 2NaF ) + Clyy = 2NaCly + Fany

6)Pb02(,<) + 2le(;\) = Pb(K) o 2ZI]O(]()

Mo3cHo s oty unTh Gprop 1o peakumu (a) 1 BoccTanoBHTb PbO)Y LHHKOM 110 peakiuu (0).
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6. OKHCIICHUE CePhI M €€ JIMOKCH/IA TTPOTEKAET 110 YPABHEHUSIM:

a) Sy + 02 = SOy

0) 250y + O3 = 2503y,

Kak u3MeHuTes CKOPOCTh ITHX peakimii, ecin 00beMbl KaxkI0i W3 CHCTEM YMEHBIIUTh B Ue-
ThIpe paza?

7. Bprauciure MOJISIPHYIO KOHIEHTPALHMIO H MOJISIPHYIO KOHUECHTPAIMIO dKBUBagcHTa 20%-
HOT'O PACTBOPA XJIOPH/Ia Kalbitust IoTHOCTHIO 1,178 r/em’.

8. CocraBbTe HOHHO-MOJIEKYJISIPHOE H MOJIEKYIISIPHOE YPABHEHMS THIPOIH3A, TPOMCXOISIIC-
ro mpu ememmBanun pactBopoB KoS u CrCls. Kaskaas n3 B3sThIX cosieii ruiposiusyercs neodpa-
THMO JI0 KOHIIa ¢ 00pa3oBaHUEM COOTBETCTBYIOUIMX OCHOBAHMUS U KUCIIOTHI.

Bapuanr No2

I. Peaknuu BeIpakaroTest cxemamu:

P-+HIO5 + H,O = H3PO,4 + HI
H>S + Cl; + H,O = H,SO4 + HC

CocraBbre 2seKTpoHHBIE YpaBHeHust. Paccrapbre KOH(GOUIMEHTLI B YPABHEHHSX PEAKIIHIL.
JUist KaskJ10i peakui yKaKHTE, KAaKOe BEICCTBO SIBISACTCH OKUCIIUTEIEM, KAKOE — BOCCTAHOBH-
TCJIEM; KAKOE BELIECTBO OKUCIISICTCS, KAKOC — BOCCTAHABIIMBACTCS.

2. YBCIMYATCS, YMEHBUINTCS WM OCTAHETCs 0€3 M3MEHEHHMs Macca LUHKOBOW IUIACTHHKH
TIpU B3anMOJICHCTBIM ee ¢ pacTBopamu: a) CuSOy4; 6) MgSOy: B) Pb(NO;),? TTouemy? CocTab-
TE SJICKTPOHHBIC H MOJICKYJIIPHBIE YPABHEHUS COOTBETCTBYIONIMX PCAKIIMM.

3. CocTaBbTe cXeMy rajibRAHHYECKOTO MEMEHTA, B OCHORE KOTOPOIO JEKUT PeaKiius., Mpo-
TEKarolas 1o ypaBHEHHUIO

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

Hanmmre si1eKTponnbie ypaBHeHust aHoiHOro M KaTojAHoro mporeccos. Beraucnure DJ1C
yroro anementa, ecm [NiZ'] = 0.01 mounn/i, [Pb*"] = 0,0001 mous/i1. Otset: 0,064 B.

4. Kakue comn 00yclaBiIMBaIOT KECTKOCTH NPUPOAHONH BOAbI? Kakylo iKecTKOCTb BOJbI
Ha3bIBAIOT KapOOHATHOH, HekapOoHaTHON? Kak MOXKHO yeTpanuTh kapOoHaTHYIO, HeKapOoHaT-
HYIO JKeCTKOCTL? Hanuimure ypaBHeHHs! COOTBETCTBYIONINX PEAKIIHI.

5. Tommamepom Kakoro Henpesie/bHOro yrieBojopojia sBIseTCs HaTypalbHblil Kaydayk?
Harmirmre erpykrypnyio gpopmyity storo yriesogoposa. Kak HaspIBaioT mporece npesparieH s
Kayqyka B pesuHy? Yem 1o CTPOCHHIO M CBOHCTBAM PA3IHYAIOTCS KAyuyK M pe3rHa?

Bapunanr 3
l. Boccranopienue 0/{HOrO 13 OKCHJIOB KeJle3a WJIET 110 CXeMe:

Fe30430 + Sig — Feo + SiOs). Bo3moken Jii 9T0T npoiece npu cTangapTHbiX yeaoBusx? Or-
BET MOJITBEP/INTH PACUCTOM.

A HCgs, KJK/MOJIb S”zgg, JK/MOIIb
Fe3Oq) -1117,7 151,46
Sig - 18,82
F€(1<) > 27
Si02(q -859.4 40
1) -601,1;2) 712,8; 3) -599,73; 4) -7772.8.
Z. [pn emermBanum 2 Mok BemecTBa A ¢ 2 Mouib BelecTsa B B HekoTopom 06BemMe K Mo-

. .
MCHTY HACTYILICHHS paBHOBeCHs B oOpatumoil cucreme 2A + 2B <+— 4]] o6pasosanock 1,6
MOJIb BetecTsa /1. Yemy paBna koncranTa papHoBecus? OTBET 1M0JITBEPIUTE PACUETOM.
1) 0,316; 2) 3,16; 3) 2,03, 4) 10
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3 Kakoit obbem rasza soinenures, eciau k 400 M pactsopa LiOH, TUTP KOTOPOTO paBeH
0,0024 r/mun 6pua gobasiena conb (NHy),CO5. Orser [MOATBEPIUTH PACYETOM.
1) 12,61 2) 0,90.1; 3) 21,55 4) 0,89611.

4. ['uaponnzy nojsepraiores conu
b 2okl 2 Cs,COx3; i FeBrs; 4. CaBr,.

04 HBr = 0.899; (04 H>,CO3 = 0.0017; (04 Ca(OH), = 0.78.
YKazarb HPaBHJILHBIH OTBET yPABHCHHUsI PCAKIUM MHPOJIH3A.

| /nCly + H,O — ZnOHCI + HCl pH=17;
2) Cs,CO;3 + H,O — CsOH + H,CO3;  pH > 7;
3) FeBr; + H,O — FeOHBr, + HBr  pH< 7;
4) CaBr, + H,O — CaOHBr + HBr  pH> 7.

5. LICM}/ paBHa SKBUBAJICHTHAA Macca CCPbl B COC/IMHCHHUSIX :
b5 N{bS();. 2. (‘lz(qu(h);7 3. (NII.;)qu 4. HZS
1) 16; 2) 5,3: 3) 8; 4) 8.

OTBeT NOATBEP/IUTH PacuyeToM.
Bapunanr 4

l. Wmeercst I Sn 107 r-non/n Sn*> // [H'] = 102 r-nou/n /Hy, Pt

Yemy pasna eamunna DJIC ’l"dKOl‘(.I ssiemerTa? OTBET HOATBEP/IUTD PACYCTOM.

1) 0.1105B; 2) 0,169B; 3) 0,405B; 4) 0,287B.

& YKasaTh NPaBUILHBIH OTBET JUIsS IPOLECCOB HA HIEKTPOJax 1mpu padore 1) us BOIIpoOca
No 1

1) SnA(—):Sn’Z-Qé s Sn™
Pt, o K (+) : 2H:0 + 2 c: — H, + 20H"
2) SnA(—):SnU-2é 5 B
Pt, H K (+): 2H +2 e - H,
3)  PL,HA(-):2H,0-4 - O, +4H"
SnK(+):Sn"2+2e — Sn

4) Pt, HyA(-):2H " +2¢e — H,

ShKi(+):8n-2e — Sn™

3 [louemy armocdepras KOppo3ust ABISETCS HTEKTPOXUMHUECKOT KOppO3ueH MeTaion?
1) Tax kax merasn konTakTupyer ¢ napamu HyO Bosyxa;
2) TaK KaKk MeTajlll KOHTAKTHPYET ¢ KHCIOPOIOM BO3/yXa;
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3) Tak kak merajun konraktupyer ¢ YJICKTPOJIMTOM 00Pa30BaHHBIM [IPH B3aUMOJIEHCTBUH
YIUICKHCIIOrO rasza ¢ BJaroi;
4) Tak kax meran KOHTaKTUPYCT C OKUCIUTEIIEM U 2JIEKTPOJIMTOM.

4. WMsnemne u3 Ti ¢ 3aknenkoi u3 [TACCUBHPOBAHHON CTa/lM, HAXOJHUTCS B MOPCKOH BOJIe.
T A +2 ol ; & 4
Eti “1i = +0,10B; Ep. /e = +0,17B. Ykasars IIPABMJILHBIA OTBET 3JIEKTPO/IHBIX MPOLECCOB.

1) TiA(->;Ti—>Ti*2+2é
Fe K (+):0,+4 e + 2H,0 — 40H
2) TiA():Ti—Ti*?+2 e
Fe K (+) : 2H" +2é — H,
3) Fe A(-):Fe » Fe? +2 é
TiK(#):0,+4 e + 2H,0 — 40H
4)  FeA(-):Fe—Fe?+2 ¢
TiK (+):2H" +2 é — H,
ol Msnene u3 Ti ¢ 3akinenkoii us MMACCUBUPOBAHHON CTaJIM, HAXOJUTCS B pactBope LiCl.
H“*z/f,-i =-1,63B; E;‘CQ/N =-0.35B. Ykazarb npaBuibhblii oTBeT YJICKTPOJIHBIX TTPOIECCOB.
1)  TiA():Ti —»'ri*2+2c;
FeK(+):2H*+2é — H,
R & I W gy Ry R, e
FeK(+):0,+4 e+ 2H,0 — 40H
3) FeA():Fe—Fe?+2 e
Ti K(+):2H*+2é — H,
4) FcA(-):Fe——»Fe+2+2é

TiK(+):0;,+4€e +2H,0 — 40H

6. B kakoli cpezte Boironee ucnommzorars kontar Fe/T; (emoTpH Bompocs! 4, 5)
1) B mopekoit, Tax kax DJIC menbie.

2) B pactsope LiCl, tak kax DJIC menblre.

3) B mopckoii, tak kak OJIC nmeer Oosiblee 3HAYEHUE.

4) B pactsope LiCl, tak kax DJ[C umeer 6oubiice 3HAYCHHUC.

Otget noareepure perenuem.
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7. PaccraButh KOG GULECHTHI METOIOM HJIEKTPOHHOTO Oatanca:
K3Cr,07 + HCl — KCI + CrCl; + Cl; + H,0. YkasaTs CYMMapHOE 3HaueHue KorpPuimenra juis
[IPAaBON YacTu:

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

OTBeT NOATBEPAUTL PEIUCHHEM.

8. YKazarh IPABUILHBIA OTBET M5 oxnemmrens U3 Boripoca No 6 (OTBET MOATBEPANUTH PELICHH-
eM)

1) 147; 2 35.5; 3) LTS5 4) 49,
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Jlucr perucrpaunn nsmenennii k PI1JL

Konnyectso [Toanucn
Homep nporoxosa sacepanus kadepol,
aTa yTBEPIKACHHA H3MCHCHHMSI il s Pithe.
Rt i M3MEHEHUSI PI1J1
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