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1 OO6ume mojoxKeHus

PaGouas mporpamma AUCHHUIUIMHBI «XHUMHS» COCTaBJI€HA B COOTBETCTBUU C TPEOOBaHUSIMU
(benepasbHOro rocyapcTBEHHOrO 00pa30BaTEIbHOIO CTaHAAPTa, YTBEPXKICHHOTO MpHUKa3oM Mu-
HUcTepcTBa oOpazoBanus M Hayku Poccuiickoit @enepanuu Ne 957 ot 03.09.2015, 1 oCHOBHOM
npoecCHOHANLHOM 00pa30BaTEIbHON MPOrpaMMbl MOATOTOBKH «OO0O0pYyIOBaHUE M TEXHOJOTHUS
CBapOYHOTIO MPOU3BOJCTBAY 10 HampasieHuto 15.03.01 MamuHocTpoeHue.

3agaun HaxonuTe onTuManbHble YCIOBUS JJIsl MPOTEKAHUS XMMHYECKHUX MPOIIECCOB;

AVCHUTIINHBI OIMCHIBATh XMMHU3M OCHOBHBIX XHUMHUYECKHUX MPOIECCOB; OBIAAECTh ITPUEMAMU
Y METOJMKaMHU PEIICHUS KOHKPETHBIX 3aJ1ad U3 Pa3UyHbIX pa3eiioB XUMUU;
BBIABJISITh B3AMMOCBSA3U MEK1Y OTACIbHBIMU XUMUYECKUMU IIPOLIECCAMH.

OcHOBHBIE OCHOBHBIC TTIOHATHS U 3aKOHBI XHUMHH

pasiensl / TeMbl Crtpoenue BelecTsa

JMCIUTUIMHBI

OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaKIINil
PacTtBOpBI 1 IpyrHie IUCIEPCHBIE CUCTEMBI
DIEeKTPOXUMHUYECKUE ITPOLIECCHI

DJIEMEHTHI KaY€CTBEHHOT'O U KOJIMYECTBEHHOTO aHAIN3a
BbICOKOMOJIEKYISIPHBIE COEIMHEHHUS

NoabkowhE

2 IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yYeHUS MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHUS KOMIIeTeHIUI

[Ipouecc m3ydeHUs AUCUUIUIMHBI «XHUMHs» HaMpaBlieH Ha (OPMHUpPOBAHUE CIETYIOIIUX
kommeTeHuid B cooTBeTcTBHH ¢ PI'OC BO 1 0CHOBHO# 00pa3oBaTeNIbHOM MporpaMMoi (Tadbmuia
1):

Tabnuna 1 — KoMnereHum 1 niaaHupyemble pe3yabTaTbl 00ydeHUs 10 JUCLUILINHE

[TnanupyeMble pe3yabTaThl O0yUESHUS 10 JAUCIUITIIINHC
KO,Z[ 1 HAMMCHOBAHHC Py pesy i

HCIIOJB30BaTh OCHOBHBIC
3aKOHBI

TaJIbHBIC ITOHATHA,
3aKOHBI U TCOPpHUU

(u3nueckue 3aKo-
HBl U MaTeMaTnye-

KOMIIETEHIINHT . .
Ilepeuens 3Hanuii | IlepeyeHs ymeHuit IIepeueHb HaBBIKOB
O6menpodeccuonanbHbIE
OIIK-1 VYmenue | 3HaTh pyHAaMeH- | YMeTh IpUMEHATh | BnaneTs HaBbIkamu

IIOCTAaHOBKHU U ITPOBE-
JACHHUA XUMHUYCCKOI'O

€CTECTBEHHOHAYYHBIX COBPEMEHHOMN U CKHME METOJBI JUIs JKCIIEpUMEHTa, o0pa-
JUCLHUTIIINH B | KJIaCCUYECKOM XU- | PELICHHUs 3a1a4 OOTKM M aHAJIN3a pe-
npodeccuoHanbHOM MHH, OCHOBHBIE TEOPETHUYECKOrO0 U | 3yJbTaTOB IS penie-
JIeATEIbHOCTH, XUMUYECKHUE sABJIE- | IPUKIIAHOTO Xa- HUS IPAKTUYECKUX
IIPUMEHSATH METOABI | HHUS. pakrepa 3a1a4
MaTeMaTU4eCKOro

aHaiM3a "

MOJEIINPOBAHUS,

TEOPETHYECKOTO nu

JKCIIEPUMEHTAIBHOIO

VICCJIEIOBAHMS

3 MecTo IMCHMILIMHBI (MOYJI51) B CTPYKType 00pa3oBaTebHOIi MporpaMMsl

Jucrunnnzaa «XuMus» usydaercs Ha 1 kypece B 1 cemectpe.




JuciuminHa BXOAUT B cocTaB Onoka 1 «JlucuuniauHel (MOIYNIH)» W OTHOCUTCS K
00s13aTeILHON YaCTH.

Jl511 OCBOEHUS TUCIUILIMHBI HEOOXOAUMBI 3HAHHSI, YMEHUS, HAaBBIKU U (MJIM) OMBIT MPAKTH-
YECKOHN NesATeTbHOCTH, CPOPMUPOBAHHBIC B MPOIECCEe M3YUYSHUS MIKOJIBHOTO IUKIA JUCIHILTUH:
OcHOBBI 6€30MTaCHOCTH KU3HEEATENIbHOCTH, XuMusi, Ousnka.

3HaHUs, YMEHUS U HaBBIKK, CPOPMUPOBAHHBIC MPU U3YUYCHUH TUCIHUIUTUHBI « XUMUS», OY-
IyT BOCTPEOOBAHBI MIPU U3YUCHUH AUCHUILIUHBI: DU3HKA.

BxonHoi KOHTPOJIb TPOBOAUTCS B BUAEC TECTUPOBAHUS. 3aJlaHUsI TECTOB MPECTABIICHBI B
npuioxxenuun 1 PITI.

4 O0beM IMCUUILIHHBI (MOIYJISI) B 3a4€THBIX eIHHUIIAX ¢ YKA3aHHEM KOJIHYeCcTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4alommxcs ¢ npe-
noaasaresieM (1Mo BHAaM y4eOHbIX 3aHATHI) U HA CAMOCTOSAITEJIbHYIO padoTy 00y4a-
IONIUXCS

OO01mmas TpyI0eMKOCTh (00beM) TUCIUTLIINHBI cocTaBiseT 3 3.¢., 108 akax. gac.
Pacnipenenenue o0bemMa AUCIMIUTMHBI (MOYJIs) TI0 BHIAM yIeOHBIX 3aHSITUH MPEICTABICHO

B Ta0uIe 2.

Tabmuna 2 — O6beM TUCHUILTUHBI (MOJIYJIs) IO BHJIAM YUEOHBIX 3aHATHIM

Bcero akapemu-

O0BbeM THCHUILINHBI
YeCKHUX YaCoB

OO61mas TpyA0eMKOCTh AUCHHUTUTHHBI 108

KonrakTHas aynuropHasi padora o0y4aoummxcs ¢ npenogasareseM (1o

. 12
BH/1aM y4eOHBIX 3aHATHI), BCero

B ToM uncie:

3aHATHA JIEKIIHOHHOT0 THIA (JIEKLIUU U UHbIE YUeOHbIE 3aHATHS, IPETyCcMaT-
pHUBarolue NPEeuMYIIECTBEHHYIO Nepeiayy yueOHol HH(popMaluy neaaroru- 4
YEeCKUMHU pabOTHUKAMH)

3aHATHA CEMUHAPCKOI'o TUITA (CGMI/IHapI)I, IMPAKTUYCCKHUEC 3aHATHA, IPAKTHU-

KYMBI, JJa0OpaTOpHbIe pabOThI, KOJIIOKBUYMBI 1 HHBIE AaHAJIOTUYHBIC 3aHSATHUS) 8
CamocrosiTe/ibHasi padoTa 00yUYalOIIUXCS U KOHTAKTHAs padoTa, BKITIO-

Yarolas rpymnrnoBbie KOHCYIbTAIMH, HHAUBUAYAIBHYIO pad0Ty 00ydaronmxcs

C MpernoiaBaTeIsiMu (B TOM YUCIIE€ MHANBUAYAIbHbIE KOHCYJIBTALIUN); B3aUMO- 92
JIEICTBHUE B DJIEKTPOHHOM MH(OPMAIIMOHHO-00pa30BaTENbHOM cpefie By3a

[TpomexxyTouHast aTTecTanus 00yJarmuxcs — 3adeT ¢ OLIEHKOU 4

5 Coaepxanue JTUCUMIIMHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM
(pa3aenam) ¢ ykazaHueM OTBEJICHHOI0 HA HUX KOJHMYECTBA aKaJleMUYeCKUX
4acoB U BHJ0OB y4eOHOH padoThI

Tabnuna 3 — CTpykTypa u coiep>KaHue JUCIHUILTUHBI (MOTYyIs)

Bunet yueOHOI paboThI, BKIIIOUasi CAaMOCTOSI-
TEJIbHYIO paboTy 00y4aroIMXcs U TPYA0eM-

HaumenoBanue pa3aenos, TeM U coliep:KaHue Ma-
KOCTb (B yacax)

Tepuana
P KonTtakTHas pabora npemnogasare- CPC

7151 ¢ O0YJaArOIIIMMUCS




Jlekiuu | Cemmuap- | Jlabopa-
CKHe TOpPHBIE
(mpakTu- | 3aHATHA
YECKHUe
3aHATHUSA)
TexHuKa 0€30MaCHOCTH, OXpaHa Tpy/a
0,5 2
OcHOBHbBIE IOHATHS U 3aKOHBI XUMUHI
1 1 0,5 15
CrtpoeHue BemiecTBa
0,5 5)
OcHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS XUMHUYIEC-
CKHUX pEaKIMil 0,5 0,5 1 20
PacTBopbI U pyrue qucrnepcHble CUCTEMBI
0,5 0,5 0,5 20
DIEKTPOXUMHUYECKHE MTPOLECCHI
0,5 1 1,5 20
DNIEeMEHTBI KaYeCTBEHHOT'O U KOJIMYECTBEHHOTO
aHammM3a 0,5 0,5 5
BrIcCOKOMOIEKYIIIpHBIC COSTUHEHUS
0,5 0,5 5)
uToro
4 4 4 92
MO THCIUTITHHE

6 BHeayauTopHasi caMOCTOSITEIbHAsI Pa00Ta 00yJ4aAIOIIHUXCS MO TUCIHUTITIHHE
(MoayJr0)

[Ipu mmaHMpOBaHUU CaMOCTOSITENBHOW PabOTHI CTYJAEHTY PEKOMEHIYEeTCS PYKOBOJICTBO-
BaThCs CIAEIYIOUIMM paCIpeIeICHUEeM YacOB Ha CAMOCTOATENIbHYIO paboTy (Tabnuma 4):

Tabnuna 4 — PekomeHayemMoe pacnpeiesieHre 4acoB Ha CAMOCTOSITENIbHYI0 paboTy

KoMIOHEHTBI CaMOCTOATEIBbHON PadoThI KoanvecTBo yacoB
M3ydeHne TeoOpeTHIECKUX pa3/IeoB AUCIUTIIHBI 60
[TonroroBKa K 3aHATHSIM CEMHUHAPCKOTO THUIA 8
[TonroroBka k 1abopatopHeIM paboTam, odpopmiIeHHE T1a00paTOPHO- 24

ro KypHaja, IOoJAr0TOBKA K 3allliTe JabopaTOPHBIX paboT; MOArOTOB-
Ka 1 opopmIIeHHuEe KOHTPOJIBHOM paboThl

92

7 OueHOYHBbIE CPeICTBA /ISl IPOBEAeHUS TEKYLero KOHTPOJIs U
NPOMEKYTOYHOM aTTecTAUH 00y4aIOIIUXCH M0 JUCHUIINHE (MOAYJII0)

(DOHJI OLCHOYHBIX CPEACTB AJIA MPOBCACHUA TCKYHICIO KOHTPOJIA YCIICBACMOCTHU U ITPOMCE-
KYTOYHOM arTecTanuu npeacrasieH B [Ipunoxennn 1.

TIonHEII KOMILIEKT KOHTPOJIBHBIX SallaHI/Iﬁ HJIM UHBIX MaTepualioB, HeO6XOJIHMBIX JJISL
OIICHUBAHUS Pe3yIbTAaTOB OOYUEHHS MO AUCIUILIMHE (MOAYIIO), MPAKTHKE XpaHUTCS Ha Kadeape-
pa3paboTunke B OyMa>kHOM U AJICKTPOHHOM BH/IE.

8 VYueOHO-MeTOAUYEeCKOe U HHPOPMAITHOHHOE o0ecTiedeHne T CHUTITHHBI




(MoayJisn)

8.1 OcHoBHasi JInTepaTypa

1. Axwmeros, H.C. O0miast u Heopranudeckasi XuMus : yaeOHuk aiis By3oB / H. C. AxmeTos. -
5-e u3., ucnp., 4-¢ u3a., uctp. - M.: Beicmas mkona: Axkanemusi, 2003; 2001; 1998. - 744c¢. 535k3
2. I'munka, H.JI. O6mas xumus : yueObnuk it By3oB / H. JI. ['munka; mox pen. B.A.Ilonkosa,

A.B.bab6koga. - 18 -e u3z., nepepad. u gor., 17-e u3z., nepepad. u gom. - M.: FOpaiit, 2011. - 886¢.
3983k3

3. I'muuka, H.JI. 3agaun u ynpaxuenus no obmeit xumuu / H.JI. 'muaka. —u3n. crep.- M.:
KnoPyc, 2011. — 240c.

4. ®posos, B.B. Xumus : yuebnoe mocodue s By3os / B. B. @posnos. - 3-¢ uza., nepepad. u
noi. - M.: Beiciias mxkona, 1986. - 543c¢. u3-25k3 a6-653K3

5. Endumon, B.M. OcHoBbl 00mieil XumMuM [DIEKTPOHHBIN pecypc| : ydeOHOe moco-

oue/B.1U.Endumos, 2-e uza. - M.: HUL] UHOPA-M, 2015. - 256 c. / ZNANIUM.COM : arnek-
TPOHHO-OMOJIMOTeUHasT cucTema. — Pexxum jmoctyna: http://www.znanium.com/catalog.php, orpa-
HUYEHHBIN. — 3arj. ¢ 3KpaHa.

8.2 JlonoiHuTE/ILHAS IUTEPATypa

1. Koposun, H.B. O6mas xumus : yaeOHuK 11 ctyaeHToB By3oB / H. B. KoposuH. - 9-¢ u3n.,
nepepad. - M.: Beicmas mkoma, 2007; 2004; 2000; 1998. - 557¢. 31 3k3
2. Vraii, .A. OOmas u HeopraHudeckass XuMus : ya4eOHUK 1y1s By3oB / S1. A. Yraii. - 4-¢ u3n.,

crep. - M.: Boicias mikosna, 2004; 2002; 2000; 1997. - 528c¢. 977k3

8.3 MeToauuyecKkue YKa3aHus AJd CTYACHTOB 110 OCBOCHUIO TUCIHUIIJINHBI

1. 3axon skBuBaNeHTOB: Mertoanueckue ykazanus /Coct. B.B. Cazonos. Komcomomnbck-Ha-
Awmype: Komcomonbckuii-na-AmMype roc. TexH. yH-T, 2002. — 8 c.

2. KommnekcHble coennnenust: Metoauueckue ykazanus /Coct. B.B. Tenemr. — Komcomornbcek-
Ha-Amype: TOYBIIO «KHAI'TY», 2003. — 8 c.
3. CKOpOCTbh XMMHUYECKHX peakuil. XuMHUECKOe PaBHOBECHE.: METOANYECKHE YKa3aHHsI K Jia-

O6oparopHoit pabote 1o Kypcy «O01mias u Heopranuyeckas xumusi» / coct. : H.Jl. Hazapenko. —
Komcomonsck-na-Amype: ®I'BOY BIIO «KHAI'TVY», 2015. - 10 c.

4. Karanus: MmeTonnueckue ykazanus K JiabopatopHoii pabote 1o Kypey «Oo0mmas xuMush /
coct. H.JI. Hazapenko. — Komcomonsck-Ha-Amype : ®I'BOY BIIO «KHAI'TY», 2015. - 8 c.
S. PactBopsI : MeTOIMYECKHE YKa3aHUS K BBIMOJTHEHUIO TaO0OPATOPHON PabOTHI 1O KypCy

«O6mas xumus» / coct. H.JI. Hazapenko. — Komcomonsck-aa-Amype: @I'BOY BIIO «KHATI'TY »,
2015, 7 c.

6. XKectkocTh BoAb: MeToauueckue yka3aHus K J1abopatopHoii pabore 1o obmeil xumun/
Cocrt. 1.1. 3omotapeB. — Komcomonbck-Ha-Amype: 'OYBIIO «KHAT'TY», 2004. - 7 c.
7. DNeKTpoIUTHYECKast TUCCOIMALIMSA: METOANYECKHE yKa3aHUs K JabopaTopHOil padoTe 1o

Kypcy «O061mas u Heopranuueckas xumus» / coct. : B.B. Tenem — Komcomonbck-Ha-Amype:
®OI'BOY BIIO «KHAI'TY», 2015. -9 c.

8. IMaaponms coneii: Meroanueckue ykazanus /Coct. H.B. Pemuzona, H./[. Hazapenko. Kowm-
comonbck-Ha-AMype: TOYBIIO «KHAI'TY», 2008. — 17 c.
9. OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH: METOAMUECKHE YKa3aHUs K BBIMOJIHEHHIO JIa-

OopatopHoii paboThl Mo Kypey «O6mmas xumus» / coct. M.W. 3omorapes, H./[. Hazapenko — Kowm-
comonbck-Ha-AMype : @I'BOY BIIO «KHAI'TY», 2015. - 10 c.

10. DeKTpoXUMHUECKas Koppo3us MetaiioB: Meroauueckue ykazanus / Coct. M.U. 3onora-
peB. - Komcomonbck-Ha-Amype: KoMmcoMonbcknii-Ha-AMype roCy1apCTBEHHbIN TEXHUYECKUN YHU-
Bepcurer, 2008. - 12 c.

11. Onektponu3: Meroandeckue ykazanus /Coct. M.W. 3omoTtapes. — KomcoMobck-Ha-
Amype: TOYBIIO «KHAI'TY», 2003. - 10 c.



12. P — 3JIEMEHTHI: METOIMYECKHE YKa3aHUS K BBITIOJIHCHHIO JTa0OPaTOPHOM pabOTHI IO KypCy
«O6mas u Heoprannveckas xumus» / coct. T.A. KynukoBa. — Komcomoinbsck-Ha-Amype : DI'BOY
BITIO «KHAT'TY», 2016. — 10 c.

13. d — s1eMeHTBI: METOIMYECKHE YKa3aHUS K BBIMOJIHEHHUIO JJAOOPATOPHBIX PaboOT O KypCy
«O6mas u Heopranuueckas xumus» / coct. T.A. Kynukosa. — KoMmcomonbck-Ha-Amype : ®I'bOY
BIIO «KHAI'TY», 2011. — 12 c.

14.  Opranuyeckue NOJUMEPBI: METOANYECKHE YKa3aHUs K BBIIIOJHEHUIO J1a00paTOPHBIX paboT
o kypcy «O6mmas xumus» / coct. .M. PemuzoB. — Komcomonbck-Ha-Amype : ®I'BOY BITO
«KHAT'TY», 2004. — 11 c.

YkazaHHbIe METOINYCCKUE MaTepuabl TaKKe pa3MeIeHbI o azipecy:
https://knastu.ru/students/nmuanbIii KaOWHET.

8.4 CoBpeMeHHbIe Mpo(eccHoHATIbHbIE 0a3bl JAHHBIX U HHGOPMAIHOHHbIE CIIPABOY-
Hble CHCTEeMbl, HCIO0JIb3yeMble NPH OCYHIIeCTBJEHHH 00pa30BaTeJbLHOI0 Mmpouecca
10 JUCHHUIIHHE

1. PedepatuBHo-6mbnuorpaduueckue 6a3pl ganubix BUHWTU mo ecrecTBeHHBIM HayKam
(http://www.viniti.ru/products/viniti-database) » "Xumus", "®uzuka", "buonorus" u npyrue
2. NudopmannonHo-monckoBass cucremMa @DenepasbHOr0 HHCTUTYTA MPOMBINUICHHOW C€O0-

creenHoctu (http://new.fips.ru) » IlonHbIe TEKCTH POCCHIICKUX ATEHTOB U 3asBOK
3. basza manupix MINCRYST (http://database.iem.ac.ru/mincryst) » Kpucramiorpadude-
CKHeE JaHHblEe MUHEpanoB MHCTUTYTa 3KciepuMeHTanbHOM MuHepanoruu PAH

4. bank manseix PAJIDH (http://www.chem.msu.su/rus/chinfo/raden/welcome.html) »
ConepxuT HHPOPMALIUIO 110 PATUAIIMOHHBIM U YHEPTETUYECKUM MapaMeTpaM JIBYXaTOMHBIX MOJIe-
Ky

5. baza pmanmpix "Tepmuueckume koHctanThl BemiectB" (http://www.chem.msu.su/cgi-
bin/tkv.pl?show=welcome.html)

6. Alkalinity Calculator (or.water.usgs.gov/alk) » Ba3a naHHBIX 10 MIETOYHOCTH W METO/IaM
€C OIIpCACIICHHA.

7. Biocatalysis-Biodegradation Database (eawag-bbd.ethz.ch) » ba3za manubix comepxwur

I/IHq)OpMaI_II/IIO 10 MI/IKp06I/IOTI/I‘leCKI/IM OHMOKaTaATUTHYECKUM pCaKkuusM nu cnocodam 6H0z[erpaz[au1/m
KCEHOOHMOTHKOB.

8. CAS Source Index (CASSI) Search Tool (cassi.cas.org/search.jsp) » pecypc, npeaHasHa-
YEHHBIN JIJIS1 YUEHBIX U OMOIMOTEYHBIX PaOOTHUKOB, KOTOPHIM HYXHa JOCTOBEpHas oubianorpadu-
YyeCKas I/IH(l)OpMaI_II/IH; MMO3BOJICT ONIPEACIUTD WUIN IIOATBECPAUTL HA3BAHUA U a66peBHaTypr KypHa-
JI0B, BKJItFOUEHHBIX B yka3arenu Chemical Abstracts Service (CAS) ¢ 1907 rona.

Q. Chemical Data Access Tool (java.epa.gov) P uHbOpMaIHs 0 310pOBbE M 0E30MACHOCTH
npencrasienHas EPA mox kontponem Toxic Substances Control Act (TSCA), 4ToObl y3HATh
0O0JIBIIIE O XUMHKATax, KOTOPBIC ITPOU3BCACHBI NJIN UMIIOPTUPOBAHLI B CIHIA.

10.  ChemExper Chemical Directory (www.chemexper.com) » Karamxor XuMH4ecKuX BEIIECTB
1 UX INIOCTAaBIINKOB.

11.  ChemDB Web Interface Index (cdb.ics.uci.edu) » ChemDB mpemtaraer 6ecriaTHbIi OH-
JaifH HHCTPYMEHTApHi 1o xumuu. Tekyas Bepcus colepKUT 0ojiee 4 MITH ONMCAaHUN coeIMHEHUN
1 OoJiee 8 MITH H30MEPOB.

12.  Chemical Search Engine (www.chemindustry.com) P ba3a maHHbIX TI0 apMaKooriye-
CKOM M OMOTEXHMYECKOM MHIYCTpUM, HAyyHOMY OOOpYyIOBaHHIO M T. JI. MIMeercs KaTalor KHMT,
CIIPpaBOYHHKOB, KYPHAJIOB U OroJIETEHE.

13.  Chemical Structure Lookup Service (cactus.nci.nih.gov) P «AnapecHas KHUT@» IO XUMH-
YCCKUM CTPYKTYypaM. O6’BCI[I/IH$ICT HECKOJIBKO 0a3 JAaHHBIX 10 XUMUH.

14.  ChemSpider (www.chemspider.com) P Pecypc OTKpBITOro AOCTYyIa, 00ECIIEUHBAIOIIHIA
JOCTYINl K MHJUIMOHAM ONHMCAaHUM XUMHUYECKUX CTPYKTYp. IIoMCK MpOBOIMTCS MO HECKOJIBKUM Oa-
3am, B ToM urciie PubMed u NCBI Entrez u np.


http://www.viniti.ru/products/viniti-database
http://new.fips.ru/
http://database.iem.ac.ru/mincryst)
http://www.chem.msu.su/rus/chinfo/raden/welcome.html
http://www.chem.msu.su/cgi-bin/tkv.pl?show=welcome.html
http://www.chem.msu.su/cgi-bin/tkv.pl?show=welcome.html

15.  ChemSynthesis (www.chemsynthesis.com) P Ba3sa maHHBIX XHMHYCCKHX BEIIECTB, CO-
JEepKHUT TaKke MHPOPMALMIO MO METOAAM UX CHHTE3a U (PU3UYECKUM CBOWCTBAM, TAaKUM Kak
MJIOTHOCTb, TOYKA IUIABJICHUS, TOUKA KUTIEHUS U T.1.

16.  Crystallography Open Database (www.crystallography.net/cod) P bBa3a gaHHBIX Kpu-
CTAJUTMYECKUX CTPYKTYP OPTaHUYECKUX, HEOPraHMYECKHX, METAJJIO-OPraHUYeCKUX COCAMHEHUN U
MHUHEPAJIOB, 32 UCKITIOUEHUEM OHOMOIMMEPOB.

17.  EarthChem (www.earthchem.org) P CaiiT npeaiaraer 40CTyIl K T€OXUMHYECKOM, ITETPO-
JIOTHYECKOU, TE€OXPOHOJIOTHYeCKol nHpopmanuu, B ToM yucie yepe3 the EarthChem Library, the
EarthChem Portal(6a3s1 manusix PetDB, SedDB, GEOROC, NavDat, USGS, and GANSEKI),
PetDB, NAVDAT, SedDB, and Geochron.

18.  eMolecules (www.emolecules.com) P 0a3a jgaHHBIX [0 UCCIICAOBAHUSIM B 00J1acTH Opra-
HUYECKON XUMUHU.

19.  Jmol (Jmol.sourceforge.net) » bpayszep JAVA mis mowicka W300paKeHHI XUMHUYECKUX
CTpyKTYyp B dpopmate 3D, B TOM uncie OMOMOJIEKY, KpUCTAJUIOB | T. A. [Ipeanaraercs taxke aHu-
MHUpPOBaHHAs JEMOHCTPALIHSI.

20.  NIST Chemistry WebBook (webbook.nist.gov) P Caiit nmpegocTasiseT 0CTyIl K JaHHBIM
no xumuu u ¢pusuke. Komnekunn nognepxxusatorcs [Iporpammoit NIST.

21.  Organic Chemistry Portal (www.organic-chemistry.org) » Ilopranm mis XHMHKOB-
OpTaHUKOB.

22.  Organic Chemistry Resources Worldwide (www.organicworldwide.net) » Ilopran npen-
Jlarae€T aHHOTUPOBAHHBIN KATAJIOT CAUTOB [0 OPTraHUYECKOW XUMHUH.

23.  PubChem Project (www.syntheticpages.org) » Ilouck 6osee 8 MJIH COEIMHEHHI 10 pa3-
TngHBIM KputepusM. Cailt nonaepkuBaercsi HarmoHanbHBIM HEHTPOM IO OMOTEXHOJIOTHSIM.

24.  Spectral Database for Organic Compounds, SDBS (sdbs.db.aist.go.jp/sdbs/cgi-
bin/cre_index.cgi) P ba3a maHHBIX 1O CIIEKTpaM OpraHUYecKUX coeaumHeHuil. [lomnepkuBaercs
HarnmonanbHbIM HHCTUTYTOM NIEPEOBOM MPOMBILIUIEHHON Hayku U TexHonoruu (National Institute
of Advanced Industrial Science and Technologies), Anonus.

25.  spectroscopyNOW.com (www.spectroscopynow.com) P> becriaTHblii OHIalH pecype 1o
CHEKTPOCKOITUM M CHEKTPOMETPUHU (DJIEKTPOHHBIE >KYPHAIBI 10 aTOMHOM IMHCCHUH, JIA3€pPHOH |
1a3MeHHo# crniektpockonuu, MK cnekrpockonuu, paMaHOBCKOM CIIEKTPOCKOIINY U TIp. ).

26.  SPINUS-WEB (www2.chemie.uni-erlangen.de/services/spinus/) » Crnekrpet u SIMP
XUMHUYECKHUX CABUTOB, KOHCTAHTHI B3aUMOJICHCTBHYSI, U TIOJIHBIE CIIEKTPHI MOJIEKYJISPHBIX CTPYKTYP.
27.  SyntheticPages (www.syntheticpages.org) » Dto OecriiatHas WHTEpaKTUBHAs 0a3a JaH-
HBIX 110 XUMHUYECKOMY CHHTE3Y.

28.  TOXNET (toxnet.nlm.nih.gov/index.htm) P Ba3a nmaHHBIX O TOKCHKOJOTHH, OMACHBIM
XUMHUYECKHM COEJMHEHUSM, COCTOSIHUIO OKPY>KAOLIEH Cpeibl U 370POBBSI.

29.  DnexrponHo-OnbOmoTeuHas cucrema ZNANIUM.COM. J[loroop EIT 44 Ne 003/10 56c
HK3 191272700076927030100100120016311000 ot 17 anpenst 2019 r.

30. OnexTpoHHO-O0nMbOMnoreyHas cucremMa [PRbooks. Jlunensumonnsiii morosop Ne EII44 Ne
001/9 nHa mnpemocTaBieHHE IOCTyHa K OJJIEKTPOHHO-OMOmmoteuHoit cucreme I[PRbooks WK3
191272700076927030100100090016311000 ot 27 mapta 2019r.

31.  DnexrtponHo-Oubmuoreunas cucrema eLIBRARY.RU. [loroBop Ne EIT 44 Ne 004/13 Ha
OKa3zaHWe yCIIyT JlocTymna K 3IIEKTPOHHBIM HA3JTAHUSAM K3
191272700076927030100100150016311000 ot 15 anpenst 2019 r.

8.5 Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJTEKOMMYHUKANMOHHOI ceTn « UHTEpHET,
He00XO0AUMBIX ISl OCBOCHM S TUCHUIIIMHBI (MOXYJIA)

1. Bukunenus http://ru.wikipedia.org
2. Xumuueckuii mopran http://www.xumuk.ru



3. EcTecTBeHHOHAyUYHBIN 00pa30BaTENbHBIA MOPTAN [DJIEKTPOHHBIA pecypc]. - Pexum moctyma:
http://en.edu.ru, cBo6oaHBIA.

8.6 JInneH3noHHOE U CBOGOTHO PACIPOCTPaHsieMOe MPOrpaMMHOe obecnieyeHne, nc-
MoJIb3yeMoe MPH OCYIIeCTBJIEHHH 00pa30BaTeJIbHOI0 MpoIecca
1O TUCHHILIHHE

Tabmuua 5 — [lepeyeHp UCTIONB3yeMOTr0 IPOrPAMMHOTO 00ECTIeUSHHSI
Hanmenosanue [10 PexBU3UTHI / YCIIOBHS MCIIOJIb30BaHUS
. CJIOBUSI UCTIOJIB30BAHUS 10 CCBLIKE:
OpenOffice Y : :
P https://www.openoffice.org/license.html
Kaspersky Security Russian

Edition 1 year Educational Li-
cense 1000 Users (npoaienue
JIMIIEH3HH )

2020 rox - Cpoxk ucnosbzoBanus [10 ¢ 12.08.2019 no
19.08.2020 JIunensuonnsiii cepruduxar Ne 2434-190812-
132354-337-1202

9 Opranu3anHoOHHO-TIeJArOrH4YecKue yCa0BUs

Opranuzanus o0pa3oBaTeIbHOIO MPOLEcca PErIaMEHTHPYETCsl YUeOHbIM IJIAHOM U paciu-
caHMeM y4eOHBIX 3aHATHH. SI3pIk 00ydeHus (mpenonaBanusi) — pycckuil. s Bcex BUIOB ayau-
TOPHBIX 3aHATUN aKaJEMUYECKHUI Yac yCTaHABINBAETCS IPOJODKUTEIBHOCTBIO 45 MUHYT.

[Tpu popMupoBaHNH CBOCH HHIMBUAYAIHLHONH 00pa30BaTEIbHON TPACKTOPUH O0YUArOIIUICS
UMeeT MPaBO Ha Mepe3ayeT COOTBETCTBYIOIUX AUCHUUIUIMH U MPO(ECCHOHANBHBIX MOAYJIEH, OCBO-
€HHBIX B ITPOIECCE MPEIIIECTBYIONIETO 00YIEeHUS, KOTOPBIA OCBOOOXKIaeT 00YJa0MIEerocs OT Heoo-
XOJIMMOCTH UX ITIOBTOPHOI'O OCBOCHHSI.

9.1 O6pa3oBaTeIbHbIE TEXHOJIOTHH

VY4ebHbIil npoliecc Mpu NpenoJaBaHUK Kypca OCHOBBIBACTCS Ha MCIOJIb30BAHUU TPAAULIH-
OHHBIX, THHOBAIIMOHHBIX W HH()OPMAIIMOHHBIX 00pa30BaTeIbHBIX TeXHONOTHH. TpanauimonHbe 00-
pa3oBaTesIbHbIE TEXHOJIOTUH MPEACTABIEHBI JEKIUAMA U CEMUHAPCKUMHU (ITPAKTUYECKUMHU) 3aHATH-
sMu. VIHHOBalIMOHHBIE 00pa30BaTeIbHBIE TEXHOJIOTHH UCIOIB3YIOTCS B BHJIE IIMPOKOTO TPUMEHE-
HUS aKTHBHBIX U MHTEPAKTUBHBIX (OpM NpoBeleHMs 3aHATUH. MHpOpMarmonHble 00pa3oBaTelb-
HbIE TEXHOJIOTHH PEAM3YIOTCS MyTeM aKTHBH3AIMU CAMOCTOSTEIHHON pabOTHI CTYIEHTOB B WH-
(dopmanroHHOI 00pa3zoBaTenbHOI cpere.

9.2 3aHATHSA JEKIIUOHHOT0 TUIIA

JIEKIIMOHHBIN KypC MpEArnoyiaraeT CUCTeMaTU3MPOBAHHOE U3JI0’)KEHHE OCHOBHBIX BOIIPOCOB
y4eOHOro IJaHa.

Ha nepBoii nexiuu jgekTop o0s3aH MpenynpeauTh CTYJEHTOB, MPUMEHUTENBFHO K KaKOMY
6a3oBoMy y4eOHUKY (yueOHUKaM, yueOHBIM TOCOOUSIM) OyIeT MPOUnTaH Kypc.

JIeKIIMOHHBIN KypC TOJKEH AaBaTh HanOoJbIINM 00beM MHpopManuu 1 odecreynBarb 60-
jee TIyOOKOoe TIOHMMaHue y4eOHBIX BOIPOCOB IMPH 3HAYMTEIHHO MEHBIIEH 3aTpaTe BPEMEHH, YeM
3TO TpedyeTcst OOJIBIIMHCTBY CTYJICHTOB Ha CAMOCTOSTENIbHOE N3YUEHHE MaTepHraa.

9.3 3aHATHS CEMHHAPCKOI0 THNA

CemuHapcKue 3aHATHS MPEJCTABIAIOT COOON METaTU3aIMIO JIEKIIMOHHOTO TEOPETHYECKOTO
MaTepuaia, MPOBOASATCS B LIENAX 3aKPEIICHUs Kypca U OXBaThIBAIOT BCE OCHOBHBIE Pa3/IEIbl.

OcHoBHOM (GOpMOIT TPOBEICHUSI CEMHUHAPOB SIBJIAETCS 00CYyKAeHNUE Hauboee MpoOIeMHBIX
U CJIOKHBIX BOIIPOCOB MO OTJEJIBHBIM TEMaM, a TaKXKe pa30op MpUMEpOB U CUTYallul B ayJUTOPHBIX
ycnoBuax. B o6s3aHHOCTH mpernofaBaTessi BXOIAT: OKa3aHWE METOANYECKON MOMOIIM U KOHCYIIb-
THPOBAHUE CTYJIEHTOB 10 COOTBETCTBYIOIIUM TEMAM Kypca.

AKTHBHOCTb Ha CEMMHAPCKUX 3aHATHAX OLICHUBAETCS IO CIEAYIOLUIUM KPUTEPUIM:

* OTBETHI Ha BOMPOCHI, ITPEAJIaracMble MPErnoaaBaTeIeM;


http://en.edu.ru/

* y4acTHUE B IUCKYCCHSIX;
- BBITIOJTHEHUE MPOCKTHBIX U WHBIX 3a[aHHIA,
* ACCHUCTHPOBAHHE MPETOIaBATEIIO0 B POBEICHNUN 3aHATHH.
OTtBeT noKeH OBITh apryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OIHOCIOXKHBIM, COJEPKATh
CCBUIKM Ha HCTOYHUKH.
AKTHBHOCTB Ha JIA0OPATOPHBIX 3aHATHUSAX OIICHUBACTCS IO CISAYIOUTUM KPUTECPUSIM:
BBITIOJIHEHUE W O(OpMIICHHE J1a00PaTOPHOTO JKypHAJIa, a TAK)KE HAIMYUE CICIOACK B! (Xa-
nara) obs3arenbHOI0 HeoOxoaumplii MUHIMYM WH(GOpPMAIIUU B JTA00PATOPHOM KypHAJIe BKIIFOUALT:
® JaTy;
e Ha3BaHHUE pabOTHI,
® ypaBHCHMS pEaKIUii;
®  YCIIOBHUS UX IPOBEJICHUS;
e THII HAOJIFOJAEMOI0 aHAIMTUYECKOTO CUTHAIA;
® [IpHU BBHINOJHCHUH KOJUYECTBEHHBIX OIPEICICHHUIA B JIAOOPATOPHBIN KypHAI TaK)Ke BHO-
CATCSl TIPEIBAPUTEILHBIC PACYCThl, BCE IKCIEPUMEHTAIbHBIC NaHHBIC (MacChl HABECOK, pPa3Mepbl
QIMKBOTBI, 00bEMBI MEPHBIX KOJIO U TUTPAHTOB, KOHIICHTPAIIUU PACTBOPOB U T.J.), PacyeT pe3ylib-
TATOB aHAJIM3a U MX CTATHCTHYECKas 00padoTKa;
® OKOHYATEJIHHBIE BEIBOIEL.
* OTBETHI Ha BOIIPOCHI, IIPe/IIaracMble MPEoaBaTeIIeM;
* y4acTHUE B IUCKYCCHSIX;
+ aCCUCTHPOBAHHE MPEIO/IaBATEIIO B POBEACHUN 3aHITHH.
OrneHnBaHue 3aJaHUH, BBIMIOJHCHHBIX HA CEMHHAPCKOM 3aHSTHH, BXOJHUT B HAKOIUICHHYIO
OLICHKY.

9.4 CamocTosiTesibHAsI padoTa 00y4YaIOIMXCSI 0 JUCHUIJINHE (MOTYTI0)

CamocTtosTenbHas paboTa CTYAEHTOB — 3TO MPOIECC aKTUBHOTO, IEJICHANIPABIEHHOTO MPHU-
00peTeHUsI CTY/IEHTOM HOBBIX 3HAaHUM, yMEHUI 0e3 HEemoCPEeJACTBEHHOIO y4acTHs IperojaaBarers,
XapaKTepU3YIOIUIC MPEeIMETHON HanpaBlIeHHOCTBIO, Y(PPEKTUBHBIM KOHTPOJIEM U OIIEHKOH pe-
3yJbTATOB AESITEILHOCTH 00Yy4arOIIErocs.

Llenu camocTosITETLHOM pabOTHI:

- CHCTEMAaTH3alus M 3aKPEIUICHHE IOJYYEHHBIX TEOPETHYECKUX 3HAHWW M INMPAKTHYECKHX
YMEHUH CTYIEHTOB;

- yriy0JieHre U paclIMpeHue TEOPETUUECKUX 3HAHU;

- (hOpMHUpPOBaHME YMEHUH HCIOJIB30BaTh HOPMATHBHYIO M CHPAaBOYHYIO JIOKYMEHTAIMIO,
CIIEHHAJIBHYIO JIUTEPATYPY;

* pa3BUTHE I03HABATENbHBIX CIHOCOOHOCTEH, aKTUBHOCTH CTYAEHTOB, OTBETCTBEHHOCTH U
OpraHU30BAHHOCTH;

+ (hopMHpOBaHHME CAMOCTOSATEIBHOCTH MBIIUIEHUS, TBOPUECKONW MHUIIUATUBBI, CIOCOOHOCTEH
K CaMOpPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpEaAIIN3alliH;

* pPa3BUTHE UCCIIEIOBATEIbCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYILECTBIIATHCS WHAWBUIYAIBHO WM IPYNIIaMH CTYACH-
TOB B 3aBUCUMOCTH OT 1LI€JIH, 00beMa, YPOBHS CI0KHOCTH, KOHKPETHON TEMaTUKH.

TexHOoOrHs OpraHU3aIi CaMOCTOSTEILHON paboThI CTYJEHTOB BKIIIOYAET MCIIOJIb30BaHHE
MH(OPMALMOHHBIX U MaTepUaIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTpomb pe3yiabTaToB BHEAYJIUTOPHOM CaMOCTOATENBHOM pabOThl CTYAEHTOB MOXKET MPO-
XOJIUTh B MUCbMEHHOM, YCTHOM WJIM CMEIIaHHOU (hopMme.

CryneHTbl TOJKHBI TOJXOAUTh K CAMOCTOATENBbHOM paboTe Kak K HauBa)KHEHIIEMY cpej-
CTBY 3aKpEIUICHHS U Pa3BUTUS TEOPETHUECKUX 3HAHUM, BBIPAOOTKE €IMHCTBA B3IJISIOB HA OT/AEIb-
HbIE€ BOMPOCHI Kypca, MPUOOPETEHNUs ONpeIeIeHHBIX HABBIKOB M MCIIOJIb30BaHUS NMPO(eccCHOoHab-
HOM JIUTEpaTypHI.
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9.5 MeToanueckne yKazanus J1Jis1 00y4aOUIMXCS 110 OCBOCHHIO U CHMIIIMHBI

[Tpy M3y4eHun AUCUUILUIMHBI 00YYaAIOIIMMCS LIEIeCO00pa3HO BBITOIHATH CICAYIOIINE PEKO-
MEHAALNHN:

1. U3yuenne yuyeOHOM TUCIUIUIMHBI JJOJDKHO BECTHCH CUCTEMATHUYECKH.

2. [locne u3yyeHus Kakoro-nubo paszena no yueOHUKY WIIM KOHCIIEKTHBIM MaTepualiaM pe-
KOMEHJIYETCs T10 ITaMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, OIIPEICIICHNUs, IOHATUS pa3ena.

3. Oco0oe BHMMAaHUE CIIELYyeT YAEIUTh BBIIOJHEHHUIO OTYETOB MO MPAKTUUECKUM 3aHATUSIM
¥ MHIUBU1YaJIbHBIM KOMIUIEKCHBIM 3a/IJaHHSIM Ha CAMOCTOSITEIILHYIO PadoTy.

4. Bcs TemaTHKa BOIPOCOB, H3y4aeMbIX CAMOCTOSITENILHO, 3a/1a€TCs Ha JICKIUAX MPEnoiaBa-
TesieM. IM ke JaroTcs UCTOYHUKH (B MEPBYIO OU€peb BHOBb U3aHHBIE B IEPUOINYECKON HayUYHOH
auTeparype) i 6osee AeTaIbHOTO MOHUMAaHKS BOIPOCOB, 03BYUYEHHBIX Ha JICKLIUU.

[Tpu camocTosTenpHON popaboTKe Kypca 00ydarouecs 10JIKHbI:

* IPOCMATPHUBATH OCHOBHBIE OTIPE/ICICHUS U (PAKTHI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JICKIMOHHOM 3aHATHHM MaTepuall U JOMOJIHUTH €T0 C
Y4E€TOM PEKOMEHJIOBAaHHOM 110 JAaHHOM TEME JINTEpaTyphl;

* U3YYUTb PEKOMEHJIOBAHHYIO JIMTEPATYpPY, COCTABIIATH TE€3UCHI, AHHOTALMM U KOHCIIEKTBI
HanOoJice BAXKHEIX MOMCHTOB;

* CAMOCTOSITEJIHO BBINIOJIHATD 3a/laHUs, aHAJIOTUYHbIE IIPEJlaracMbIM Ha 3aHATHUSX;

* UCTIOJIB30BAaTh JIJIsl CAMOIIPOBEPKH MaTepuabl (POH/Ia OLIEHOYHBIX CPECTB.

MeToanyeckue yka3aHusi NIpu padoTe HAJl KOHCIIEKTOM JeKI[UH

B Xozme NEKIMOHHBIX 3aHATHI HEOOXOIMMO BECTH KOHCIIEKTUPOBaHME ydyeOHOro martepuana. ObOpamarb
BHUMAaHHUE Ha KaTEropuu, GOpPMYIUPOBKH, PACKPHIBAIOIINE COJEpKaHUE TeX WJIM WHBIX SIBICHUN M Tpolec-
COB, HAy4YHbIC BBIBOJBI U MPAKTUYECKUE PEKOMEHAAINH, MOJOKUTEIbHBIN OMBIT B OPAaTOPCKOM HCKYCCTBE.
JKenarenbHO OCTaBUTHh B pabOYMX KOHCIIEKTaX TOJSA, HA KOTOPBIX JENaTh IMOMETKH W3 PEKOMEHIOBAaHHON
JUTEPATypPhl, AOTONHAIONIME MaTepral MPOCIYIIaHHON JIKIHH, a TaKKe MOAYEPKUBAIOMINE 0COOYIO BaXK-
HOCTbh T€X WJIM UHBIX TEOPETUUYECKHUX IMOJIOKEHUH. 3a7aBaTh MPENOJaBaATEN0 YTOUHSIOIINUE BOIPOCH! C Le-
JIBIO YSICHEHUSI TEOPETUYECKUX MOJIOKEHUM, pa3pelieHUs] CHOPHBIX CUTYalUi. ... U T. 1.

MeToauyeckue yKa3aHHs M0 CAMOCTOSITEILHOH padoTe HA M3yYaeMbIM MAaTepHAIOM M NPH
MOATrOTOBKE K NPAKTHYECKUM 3aHATHAM

Hauunnate Hamo ¢ M3ydeHus peKOMEHIOBaHHON nuTeparypbl. Heo0XoauMo MOMHHTE, YTO Ha JIEKIIUN OOBIY-
HO pacCMaTpUBAETCS HE BECh MaTe€pHall, a TOJIbKO €ro 4yacTb. OCTalIbHAs €r0 YacTh BOCHOJHSETCS B IPOLEC-
Ce CaMOCTOSITEIbHON paboThl. B CBsi3u ¢ 3THM paboTa ¢ peKOMEHI0BAaHHOM JTUTEpaTypoii o0s3aTenbHa. Oco-
00e BHMMaHHUE MPH 3TOM HEOOXOAUMO OOPATUTh Ha CONIEP’KAaHUE OCHOBHBIX TIOJIOKEHHUH M BBIBOJIOB, OOBsIC-
HEHHe SBJICHWIA M (HaKTOB, YSICHEHHE IMPAKTHYECKOTO IMPIIIOKEHUS PAacCCMAaTPUBAEMBIX TEOPETUYECKHX BO-
npocoB. B mpoiiecce 310l paboThl HEOOXOAUMO CTPEMHUTHCS MOHITh U 3alIOMHUTH OCHOBHBIC MOJIOKCHUS
paccMaTpUBaeMOro Marepuala, MpuMepsl, MOSICHSIONINE €ro, a TaKkke pa3o0paThcs B MILTIOCTPATUBHOM Ma-
Tepuane... u T.1.

11



10 Onucanue MaTepUAILHO-TEXHHYECKOT0 00ecredeHusi, He00X0IUMOTro sl
OCYILIeCTBJICHUS] 00Pa30BaTEJIbHOI0 MPOLECCca MO JUCHUILUIHHE (MOLYJII0)

10.1 Yue6HO-1200paTOpHOE 000PYy/10BaAHHE
Tabmuna 6 — [lepeyenp 060pya0BaHUs TabOpPATOPUH

HanmenoBanue aynquropun

Aynuropust (maboparopun)

Hcnonszyemoe o6opyaoBaHue

417/1 MynbTUMEaMITHAS Ay IUTOPYUS, CoBpemeHHbIE cpeicTBa
BMECTUMOCTbIO 30 4eJIOBEK. | BOCHPOM3BEAEHUS U BU3yallM3alluM OO0 BUIEO U
ayauo HHGOPMaIUH, OTYYESHUS U TIepeadu dJeK-
TPOHHBIX JOKYMEHTOB. TUIOBask KOMILJIEKTALUs
MYJIbTUMEAUNHON ayAUTOPUN COCTOUT U3: MYJIb-
TUMEIUHHOIO IPOEKTOPA,
ABTOMATHU3UPOBAHHOTO ITPOEKIIMOHHOTO dKpaHa,
aKyCTHYECKOH CHCTEeMbI, BKJIIOYAIOIIEH Tay-CKpUH
JIOCKY, IEpCOHAJIbHBIN KOMITBIOTED (C
TEXHUYECKUMU XapaKTepucTUKaMu He Hibke Intel
Core i3-2100, DDR3 4096Mb, 500Gb),
unrepdeiice noakmoyenus: USB, audio, HDMI.

431/1 Jlaboparopus o01eit Xumun XuMmuyeckasi 1ocyna, peaktusbl, JlaboparopHbie
YCTaHOBKH

10.2 TexHu4eckue H JIEKTPOHHBIE CPeICTBA 00yUeHUSs

JleKIMOHHBIE 3aHATHA.

AynuTopuM A7 JEKIHMOHHBIX 3aHATHH YKOMIUIEKTOBaHbI MEOEIbI0 U TEXHUUYECKUMH Cpel-
cTBaMU OOy4YeHUs, CIYXAIIUMHU JUIsl IPEACTaBIeHUs y4eOHOM MHpopManu O0IbIION ayJUTOPUI
(Habopbl IEMOHCTPAIMOHHOTO 000pyAOBaHUs (IIPOEKTOp, PKpaH, KOMIBIOTEP/HOYTOYK), yueOHO-
HarJsIIHBIE TTOCOOUS, TEMAaTUYECKHE WILTIOCTPAIIHH).

Jlnis peanu3anuu AUCHUILIMHBI TOATOTOBIIEHBI CIIEAYIOIINE Pe3eHTaluuU:
OCHOBHBIE TIOHSTHS U 3aKOHBI XUMHH
Crpoenue BemecTBa
OcHOBHBIE 32aKOHOMEPHOCTH XUMUYECKUX PEaKITHA
PacTBOpBI M Jpyrue TUCIepCHBIE CUCTEMBI
DIEKTPOXUMHUYECKHUE MTPOLIECCHI
DJeMeHTHl KaYeCTBEHHOTO M KOJTMYECTBEHHOTO aHaIN3a
BeicokoMounekynsapHble COeTMHEHUS
IpakTnyeckune 3aHATHSA.
AynuTopuu JUIS MPAKTHUECKUX 3aHATUH YKOMIUIEKTOBAHbBI CHEIMAIU3UPOBAHHON MeOebio U
TEXHUUYECKUMHU CPEJICTBAMU 00y4YeHHs (IPOEKTOP, SKPaH, KOMIIbIOTEP/HOYTOYK).

JlabopaTopHble 3aHATHS.

st mabopaTopHbIX 3aHATHN HcToNb3yeTcs ayautopust Ne 431/1, ocHameHHass 000py0BaHU-
€M, yKa3aHHBIM B Ta0I1. 6.

CamocrosiTeibHast padoTa.

[Tomerienust Ui caMOCTOSITENbHONH pabOThl OCHAIIEHBl KOMIBIOTEPHON TEXHMKOW C BO3-
MOKHOCTBIO TOJIKITIOUEHUST K ceTH «VHTepHET» M JOCTYIOM K 3JEKTPOHHOW WH(POPMAIOHHO-
oOpa3zoBatenbHO cpene KHAT'Y:

- yuranbHbIN 3a1 HTh KHAT'Y;

- KOMIBbIOTEepHBIE Kiacchl (ayn. 319 kopmyc Ne 1).

NoakowhE
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11 Husble cBeaeHus

MeToauyeckne peKOMeHAANMHU 10 00Yy4EeHHIO JIMI ¢ OTPAHMYEHHBIMHU BO3MOKHOCTAMU
3/10POBbsI 1 MHBAJIH/I0B

OcBoeHME AUCUUIUIMHBI OOYYaIOIIMMHUCA C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 30POBbS
MOYET OBITh OPTaHU30BAHO KaK COBMECTHO C JIPYTMMHU OOYYaIOIIMMHUCS, TaK U B OTJCIBHBIX TPYTI-
nax. [IpenmonararoTcst crienuanbHbIe YCIOBUS Ui MOJyd4eHHUs OOpa3oBaHMs OOYYarOIIUMHUCS C
OrpaHMYEHHBIMU BO3MOKHOCTSIMU 3/J0POBbSI.

[Tpodeccopcko-nienarornyeckiii  cocraB 3HAKOMUTCS C IICHUXOJOT0-(PpU3UOIOTHYECKUMU
0COOEHHOCTSIMH O0YYarOIMUXCs MHBAJIHMIOB U JIMIl C OrPAaHHYEHHBIMH BO3MOXHOCTSIMH 3/I0POBBS,
WH/IMBUYAIbHBIMU MIPOTpaMMaMy peaOMIuTaliy MHBAIUIOB (pu Hanmuuuu). [Ipum HEoOXomumo-
CTH OCYILECTBJISICTCS AOMOIHUTENbHAS MOAIep)KKa MPEroaBaHus ThbIOTOPAMHU, MICUXOJOTaMH, CO-
UATBHBIMU paOOTHUKAMHU, POIIEAIIMMHU TOJATOTOBKY aCCUCTEHTAMHU.

B cooTBeTcTBUM ¢ METOAMYECKUMH peKOMEHIanusMu MwuHoOpHayku P® (ytB. 8 ampens
2014 r. N AK-44/05BH) B Kypce HpeAroaraercsi UCIoJib30BaTh COMAIBLHO-aKTUBHBIC U pedIieK-
CUBHBIE METOJIbl 00YYEHHsI, TEXHOJIOTHH COI[MOKYJIbTYPHON peadMIUTAllMU C LIEeTbI0 OKa3aHus Io-
MOIIIM B YCTAHOBJIEHUU IOJIHOLICHHBIX MEKJIMYHOCTHBIX OTHOILEHUH C APYTMMHU CTYIEHTaMH, CO-
31IaHUU KOM(POPTHOTO MICUXOJIOTUYECKOT0 KIMMaTa B cTyaeHueckoil rpymmne. [Ton6op u pazpadorka
y4eOHBIX MaTEpUAIOB MIPOU3BOAATCS C YUETOM MPEIOCTABICHUSI MaTepralla B pa3IMuHbIX (opMax:
ayIuanbHON, BU3yaJbHOM, C UCIIOIB30BAHUEM CIIEIIMATbHBIX TEXHUUECKUX CPEACTB U MH(popManu-
OHHBIX CHUCTEM.

OcBoenne qucuuiuivHel aunamu ¢ OB3 ocyiiecTBisieTcs ¢ UCIOIb30BaHUEM CPEACTB 00Y-
YeHHs1 OOLIeTro M CIEIMaTbHOr0 Ha3HAYEHUs (MePCOHATBFHOTO W KOJUICKTHBHOTO MCIIOIB30BAaHUS).
MatepuanbHO-TEXHUYECKOE OOecreueHue MpeaycMaTpuBaeT MPUCIOCO0ICHHE ayAUTOPHI K HYX-
nmam jur ¢ OB3.

®dopma IpoBeJeHHS aTTECTAlUU Ui CTYIEHTOB-MHBAINUIOB YCTAHABIMBACTCS C Y4ETOM HH-
JTUBHIYAIBHBIX TIcuXodu3nyeckux ocooennocreut. s crynentoB ¢ OB3 mpexycmarpuBaercs 10-
cTynHast (hopMa npeoCcTaBICHUs 3aJaHUH OLIEHOYHBIX CPEJICTB, & UMEHHO:

* B MI€YaTHOM WJIM 3JIEKTPOHHOU (opme (Uil ULl ¢ HAPYIIEHUSIMHU ONOPHO-/BUTaTEIbHOTO
amnmnapara);

* B MIeYaTHOW (opMe WM AJIEKTPOHHOM (popMe C yBEIMYEHHBIM LIPUPTOM U KOHTPACTHO-
CTBIO (IUIs1 JIUI] C HApYILIEHUSIMHU CIIyXa, peuH, 3pEeHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/laHus BCAYX (IUIsl JIUL| C HAPYLICHUSIMU 3PEHHUS).

CryneHTaM ¢ MHBaIMIHOCTBIO YBEIMYMBACTCS BPEMs Ha IOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMpPOCHI. [l TaKMX CTYJIEHTOB IpelycMaTpUBaeTcs AOCTyMHasi ¢popMa mnpeaocTaBie-
HUS OTBETOB Ha 33JaHUs, @ UMEHHO!

- IMCbMEHHO Ha Oymare uiau Ha0OpOM OTBETOB HAa KOMIIbIOTEpE (ISl JIUI] C HApYLICHUSIMU
clIyxa, peun);

- BHIOOPOM OTBETa M3 BO3MOKHBIX BAapHAHTOB C HCIIOJIb30BAHUEM YCIYT acCUCTeHTa (IJis
JIMI] C HapYLIEHUSIMU OIIOPHO-/BUTaTEIBLHOTO alIapara);

* YCTHO (JU1s1 JTUI] C HAPYLIEHUSIMU 3PEHUSI, OIOPHO-JBUTATEILHOTO allapara).

[Tpu HeoOXoauMOCTH A7l OO0YYAIOUIMXCS C MHBAJIMIHOCTBIO MpOIelypa OLEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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[Ipunoxenue 1

®OH/I OLIEHOYHbBIX CPEJICTB'

10 AMCIUILINHE

XumMus

Hampasnenue noaroroBku 15.03.01 MamuHocTpoeHue
HanpasnenHocts (mpoduib) O6opynoBaHue U TEXHOJIOTHSI CBAPOYHOTO MPOU3BOJICTBA
00pa30BaTeNbHOM POrpaMMbl
Kpanmudukanus BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2020
(no yuebHomy niawy)
dopma o0yueHus 3a04nas
TexHomorust 00yueHus MpaoUYUOHHASL
Kypc Cemectp TpynoeMKocCTs, 3.€.
1 1 3
Bua npomexxyTo4HOM aTTecTaluu OOGecneunBaroliee noapas3aeieHne
3auem c oyenkotu Kagpeopa «XuXT - Xumus u xumuuecxue
MEeXHON0UUY

' B JaHHOM MPUIIOKEHHUH TIPE/ICTABIICHBI THIIOBBIE OIIEHOYHBIE CPEICTBA. [10IHBIN KOMIUICKT OIle-
HOYHBIX CPECTB, BKJIIOYAIONINN BCe BApHAHTHI 33/1aHUH (TECTOB, KOHTPOJIBHBIX PaboT U 1Ip.),
IpeUiaraeMbIx 00y4JaroemMycs, XpaHuTcs Ha Kadeape B OyMa)kKHOM U 3JIEKTPOHHOM BHJIE.
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1 TIlepeyeHb NJIAHNUPYEMBbIX pPe3yJbTATOB 00y4eHHs MO JUCHUIIUHE (MOAYII0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 00Pa30BaTeJIbHOI MPOrPaMMbI

Tabmuua 1 — KomnereHuy u miiaHUpyeMble pe3yabTaThl 00y4eHHS MO JUCLIUTUINHE

KOI[ 1 HAMMCHOBAHUC

[Tnanupyemsble pe3ynbTaThl 00y4eHHs 110 JUCHUTUTHHE

UCIIOJIb30BAaTh OCHOBHBIC
3aKOHBI
CCTCCTBCHHOHAYYHBIX
JMCIUATUTAH
npodecCHOHAIbHON
NeSITeIIbHOCTH,
MNPUMCHATH
MaTeMaTHYECKOTO
aHanmm3a
MO/JICIIMPOBAHMUS,
TEOPETUIECKOTO
AKCIEPUMEHTAIBHOTO
MCCIICTOBAHMSI

METOJIbI

u

TAaJIbHBIC IIOHATHA,
3aKOHBI U TEOPUH
COBPEMEHHOM U
KJIACCUYECKOU XU-
MHH, OCHOBHBIC
XUMUYECKUE SBJIE-
HUAA.

KOMIIETEHIIUH . .
Ilepeuens 3Hanuii | Ilepeyens ymeHui IlepeueHp HaBBIKOB
Oo6menpodeccnoHanbHbIC
OIIK-1 YMenue | 3HaTh pyHIAMEH- | YMeETb IPUMEHATHh | Bnaners HaBbIKaMu

¢busnveckue 3aKo-
HBI 1 MaTeMaTu4e-
CKHUE METOABI OJIA
perieHus 3a1a4y
TEOPETUYECKOTO U
IPUKITAIHOTO Xa-
paktepa

MMOCTAHOBKH U TIPOBE-
JCHUS XUMUYECKOTO
JKCNepUMeHTa, 00pa-
OOTKM ¥ aHAJIN3a pe-
3yJIBTATOB JJISl pelie-
HUS IPAKTHYECKUX
3a1a4

Tabnuna 2 — [Nacnopt donna

OLCHOYHBIX CPCACTB

KonTtpounpyemsie ®opmupyemast HanmeHnoBanue
paseJibl (TeMbl) KOMIIeTeHIUsl OLICHOYHOI'0 IToxa3aTenu oeHKH
AUCHMILTUHBI cpeacTBa
1. OCHOBHBIE NTOHATHS U OIIK-1 1. JlaGopatopnas | 1. Boinonnenune
3aKOHBI XUMHH pabora Nel-4 nabopaTopHbIX  pabdoT,
2. Crpoenue BeriecTBa 2. IIpakTH9ecKas | yanyume samuceii B na-
3. OcCHOBHBIE ~ 3aKOHO- pabora Nel-4
0OpaTOpHOM KypHaJe,
MEpPHOCTH XHMMUYECKHUX pe- 3. KoutponpHas pa- .
B~ 6oTa YCTHBIN ONPOC MO TEMeE
4. PacTBOpsl M IpyTHe 2. Boinonnenune
JIUCTIEPCHBIE CHCTEMBI MPAKTHICCKUX 3a/[aHUH,
5. DNEeKTPOXUMHUYECKHE HAJIMYHE KOHCIIEKTa 10
TIPOIIECCHI TeMe
6. OneMeHThI Kaue- 3 KouTposbHas
CTBEHHOTO ¥ KOJHYECTBEH-
pabota mpoBOAMUTCS B
HOTO aHaJu3a .
Yyacel  BHEAYJIUTOPHOM

BricokomouiekynsipHbIe Co-
€IMHEHUS

pabotbl. O6yuaronuecs
MOJIy4YaroT 3afaHusl JUIs
MIPOBEPKHU
IIPOMIEHHOIO0 MaTepua-
na. OueHuBaeTca mpa-

YCBOCHUS

BUJIBHOCTH PCIICHMA.
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2 Mertoanueckne MaTepHuaJibl, oNpe/esiolMe NPOLeAYPbI OlleHUBAHUS 3HAHU I
9 2
YMEHUIi, HABBIKOB U (MJIH) ONBITA AeATeJIbHOCTH, XapaKTePHU3yIolHe MPoIecc

¢dopmMupoBanus Kommere

HIMI

Metoauyeckue MaTepuaibl, ONPEENSIONINE MPOIEeaAypbl OLICHUBAHUS 3HAHUW, YMEHHH,
HaBBIKOB U (WJIM) ONBITA JAEATEIBHOCTH, MPEACTABICHBI B BHUJIE€ TEXHOJOTUUYECKOW KapThl JUCIIU-

e (Tabmuma 3).

Ta6mmma 3 — TexHoyornueckas Kapra

HaumenoBanue Cpoxu HIkana oueHn- Kpurepun
OIIEHOYHOI0 CpeACTBA BbINOJIHEHHS BaHUsl OlleHUBAHUS
1 cemectp

Ilpomesccymounan ammecmayus 6 popme 3auem ¢ oyeHKo

1. | JTaGoparopnas paGora

ceccus

10 GamtoB * 4
paboThl

Boinonuenue - 2
OaymoB/pabora,
odopmiieHHe
1a00paToOpHOTO
KypHaia - 2
OaymoB/pabora,
yCTHas  3aluTa
(o Bompocam) 6
0aoB.
OnenunBaercs
BJIQJICHUE MaTe-
puaiioMm, €ro cu-
CTEMHOE OCBOeE-
HHE, CII0C00-
HOCTH  IpUMe-
HATH  HYXXHBIC
3HAHUS, HaBBIKU
U yMEHHS TIpH
aHaJiM3e  TIpo-
OJIEMHBIX CHTY-
alui.

2. | Ilpaktuueckas pabota

CceCCUA

10 OamtoB * 4
paboTsl

O1eHuBaercs
BJIaJIeHUE MaTe-
puagoMm, ero cu-
CTEMHOE OCBOE-
HHE, CII0CO0-
HOCTb IIpUMeE-
HATH HY)XHBIC
3HAaHUA, HAaBBIKU
Y YMEHHUS TIPH
pElIeHnH TpaK-
THYECKHUX 3a]a-
Huit. bannel
YMEHBIIAIOTCS
MIPONOPIHO-
HaJILHO MPOIIEH-
Ty MPaBUIBHO-
CTH PEIICHUS.

3. | KonTponbHas pabora

cemecTp

100 6amioB

IIpaBunsHOE
pelieHne 3a1a4
(10 6an-
JIOB/3a/1a4a).
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no

HaunmenoBanue Cpoknu Ixkana ouenn- Kpurepun
OLICHOYHOI0 CPe/ICTBA BBINOJIHEHHS BaHMA OLICHUBAHUS
baner ymeHs-
IIAK0TCS IPO-
MOPIMOHAIBHO
IPOLIEHTY Ipa-
BUJIBHOCTH pe-
IIEHUSI.

HUTOI'O: - 180 6anoB -
Kpurtepnu oneHKku pe3y/1bTaTOB 00y4eHHs 110 JUCHUIIMHE:

0 — 64 % oOT MakCHMaJbHO BO3MOXHOH CyMMBI OajlIOB — «HEYIOBJIECTBOPUTEIHHO»
(HEeOCTaTOYHBIM YPOBEHD JJIsl IPOMEXYTOYHON aTTECTAllUU 110 TUCIHUILINHE);

65 — 74 % OT MakcUMaJbHO BO3MOXXHOH CYMMBI OallZIOB — «YyJIOBJIETBOPUTEIHHO
(oporoBbIf (MUHUMAJIBHBIN) YPOBEHb ),

75 — 84 % oT MaKCUMaJIbHO BO3MOXHON CYMMBI OaJlJIOB — «XOpPOILOY (CPeIHU YPOBEHbD);
85 — 100 % oT MakcMMaNbHO BO3MOXKHOW CYMMBI OQJIJIOB — «OTJIMYHOY (BBICOKHUN (MaKCH-
MaJbHbIH) YPOBEHB)

1 TumnoBble KOHTPOJILHBIE 32/IaHUS WM HHbIe MATEPHAJIbI, HE00X0UMbIE JIJIsl OlleH-
KU 3HAHUI, YMEHU i, HABBIKOB M (WJIH) ONBITA AeATEJIbHOCTH, XapaKTepu3ywiue
npouecc (popMupPoOBaHUS KOMIIETEHIIUI B X0/1e 0CBOEHHsI 00pa30BaTeJbLHOM NP o-
rpaMMbl

3.1 3aganus 1Js TEKYLIEro KOHTPOJIS yCIeBaeMOCTH
BxoaHO# KOHTPOJIb
Kaxo#t BuJ uMeeT BbIpaKE€HNUE CKOPOCTH IPSMON PEaKLIUU
C(1) + O2(1) ©CO2(T)
Hanucatp rugponus kapOoHaTa HaTpUsl, yKa3aTh PEAKIMIO CPEIbI.
Kakoii peakTiB 0OHapy>XMBaeT B pacTBOpE HAJIMUKME HOHOB Fe*??

1) XKenrast KpoBsiHas COJIb;
2) KpacHas kpoBsiHast coJib;
3) JIMMETHIITIIHOKCHM;
4) Ponanua ammonus.
JocTpolika, KaKoro SHEPreTHYecKoro NoypoBHs MPOUCXOAUT B aToMe Ni?
1) 4s 2) 3p 3) 3d 4) 4p
B xakom coeaunenuu crenens okuciaenus Co paBHa +3 ?
1) Fe2[Co(CN)4] 2) [Co (NH3)e]Cls 3) Co(OH). 4) [Co(H20)6]SO04
Kaxoe n3 mokpeITHIf J)KeJie3a SBIISETCS aHOIHBIM B HEUTpaJibHOU cpene ?
1) CBUHIIOM 2) Xpomom 3) Huxkenem 4) [HuakoM.

[Touemy B cemeiicTBe F€ HanMeHee aKTUBHBIM METAJIOM SIBIISIETCS HUKENh?

1) Tak Kak UMeeT caMyl0 HU3KYIO TeMIIepaTypy IUIABJICHHUS;

2) Tak kak nMeeT HauOOJIBIIYIO TIJIOTHOCTB;

3) Tak kak uMeeT HanboIee MOJIOKUTETFHOE 3HAYSHHE IEKTPOAHOTO TOTEHIIAA;

4) Tak kak nmeeT HanboJIee BHICOKUI MPEJIEN MPOYHOCTH.
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JlabopaTopHbie padoThl
IIpumepsl 3a1aHMi 1JIS 3aIIUTHI

[To Teme «OKHUCINUTENHHO-BOCCTAHOBUTENIbHBIE PEAKLIUN»:
1) Yto Ha3bIBaeTCS CTETIEHBIO OKUCTIEHUS 7
2) JlaiiTe ompenencHUE SJIECKTPOHHBIX U MOHHO—AJICKTPOHHBIX ypaBHEHUH. B yem mpenmytiecTBo
MOHHO-3JIEKTPOHHBIX YPABHEHUH MEpe]l AIEKTPOHHBIM ?
3) Uto Ha3bIBaeTCs OKUCIUTENIEM U BOcCTaHOBHUTENEM? MOryT JIM aTOMBI B BBICIICH CTEIIEHU OKHUC-
JeHus] ObITh BOCCTAHOBUTEISIMU, @ B HU3IIECH CTENEHU OKUCICHUS — OKuciuteasiMu ? OTBET moj-
TBEPJUTE IPUMEPAMH.
4) 3anumuTe ypaBHEHHE JIJIsl BBIYUCICHUS OKUCIUTEIHHO-BOCCTAHOBUTEIBHOIO MOTEHIIMANA. B Ka-
KOM HAampaBJICHUH MONAET PEeaKIys, eCIH MOTSHIIMA OKHCIUTENS OOJBIIe MOTCHIIMAala BOCCTAaHO-
BUTENSA ?
5) IIpounraiite mpaBuiIO 3JIEKTPOHHOrO OanaHca. [lo kakoMy mpHUHLMITY TOAOMPAIOTCS OCHOBHBIE
kodduimenTs ? CylHOCTh paccTaHOBKU KOA((UIMEHTOB B OKUCIUTENHbHO-BOCCTAHOBUTEIBHBIX
PEaKIHsIX METOIOM a) 3JIEKTPOHHOTO OasiaHca; 0) HOHHO-3JIEKTPOHHBIM.
6) PacckaxuTte o mporeccax okucienus u BocctanopneHus. Kak Bnusier pH pactBopa Ha mporiieccsl
OKHCJICHUS U BOCCTAHOBJICHUS ?
7) Uto Ha3bIBaeTCsl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM 3KBUBAJICHTOM (M, OKUCIUTENS, M, BOC-
CTaHOBUTEJIS)?
8) PaccraBbTe KOA((HULIUEHTHI U YKAKUTE BOCCTAHOBUTEIND U OKUCIIUTENb B YPAaBHEHUSIX (BapHUaHT)

I[To Teme «DneKTpOXUMUYECKas KOPPO3HsI METAIIOB
1) Yto Ha3bIBaeTcs koppo3uei? YeM oTiauvaercs XUMHUUYECKash KOPPO3US METAJUIOB OT JIEKTPOXHU-
MUYECKON?
2) Kaxoil MeTam1 ciy>KUT aHOJIOM M KaTOJIOM B raJIbBAHUYECKOM 3JIEMEHTE, COCTaBICHHOM U3 LIMH-
Ka U HUKEJS B paCTBOPE DIIEKTPOJINTA?
3) OJ1C anemeHTa, COCTaBICHHOIO U3 MEIHOIO M CBMHIIOBOTO AJIEKTPOJIOB, omylieHHbIX B 0,1 M
pacTBOpbl UX COOCTBEHHBIX cousiel, paBHa 0,48 B. M3MeHUTCS I Pa3HOCTh MOTEHLMAIOB, €CIU
B3iTh 0,001 H pacTBOpBI? OTBET MOATBEPIUTE PACUETOM.
4) Kakas ranpBaHMYecKas Mapa BO3HMKAeT MPU KOPPO3UU YIIIEPOAUCTONW CTalu B HEUTpabHOM
cpene? YKaxuTe MpoLecchl Ha KaToJle M aHOJE, IPUHUMAsi BO BHUMAaHUE, YTO yIepoaAuCTas CTalb -
CIIaB JKeJe3a ¢ yriiepoaoM Wi kapouaom xenesa FesC.
5) CocraBbTe CX€MYy KOPPO3MOHHOIO pa3pylIE€HUs allOMUHHUEBOIO CILjIaBa ¢ J00aBKOI MarHus B
KHCJION ¥ HEUTPAJILHOU Cpelax.
6) DeMeHT, aHOJIOM KOTOPOTO SIBJIIETCS IIMHK, B T€UEHUE IBYX 4acoB AaBaji Tok cuioi 0,8 A. Ka-
KO€ KOJINYECTBO LIMHKA IIPU 3TOM HU3PacX0J0BaAIOCH?
7) TloueMy HEBO3MOKHO MU3MEPHUThH a0COIOTHYIO BETMYUHY JJIEKTPOIHOTO noTeHana? [Ipusenu-
T€ CXEMY U3MEPEHUs OTEHIIAAja C TOMOLIBIO AJIEKTPOJIOB CPABHEHUSI.
8) Kak 3aBUCUT CKOPOCTh AJIEKTPOXUMHUYECKOW KOPPO3UH OT CKOPOCTH aHOJHBIX U KaTOJHBIX peak-
uun?
9) B kakux cpenax npeo0iasaeT KUCIOPOIHAs JENosipu3anus, a B Kakux BojoponHas? Kakas ne-
HOJIIPU3ALMS XapaKTepHa sl aTMOC(epHOH, TOUBEHHONW U MOPCKOI KOppo3uu?
10) ITouemy KOHCEpBHBIC OAaHKH JIETAIOT U3 JIYKEHOTO Kejie3a, XOTS [IMHKOBAHHOE JKEJIe30 3alllu-
1Aa€T JIy4Ile IPU MOBPEKIECHUH TOKPBITHS?

Ilo TeMe «3aKk0oH 3KBUBAJIEHTOBY:
1) Yto Ha3bIBaeTCS SKBUBAJIEHTOM?
2) Haiite onpezeneHue 3KBUBaJIEHTHON MacChl.
3) Kak onpenensieTcss skBUBaJeHTHAsI Macca KMCIOThI, OCHOBaHUS, COJIN?
4) I'ne ucnonb3yercs 3aKOH SKBUBAJICHTOB?
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5) MoseT a1 3JIeMeHT WM XUMUYECKOe COeIMHEHNEe 001aaTh HECKOJIbKUMHU 3HAUEHUSIMU SKBUBA-
JICHTA, SKBUBAJICHTHOI MaccChl?

6) Onpenenure SKBUBAJICHTHYIO Maccy yriiepojia B COeIMHEHUH, coaepxkaiieM 75 % yriaepona u 25
% BomOpoOA.

7) 13 1,083 r okucu MeTaiia Mpu NpoKaJIMBaHUU ObUT mojiydeH | T Meramuia. Haliaute skBuBa-
JIEHTHYIO MacCy METajlula U €ro aTOMHYIO Maccy, €ClId CTENEeHb OKucieHus metaia (+2). Uro 3to
3a MeTtay?

[To Teme «KecTkoCTh BOABI:
1) B kakux equHUIIAX ONPEACNIICTCS )KECTKOCTh BOJIBI?
2) Kak ycTpaHnsieTcss BpeMeHHast )KeCTKOCTb BOJ(bI?
3) Kak ycrpaHsercs mocTosiHHast )KeCTKOCTh BOJIbI?
4) OOBbSACHUTE MPUHIIUIT IEHCTBUSI HOHOOOMEHHBIX CMOIJL.
5) 3adueM MpOU3BOAUTCS YMSATYCHHUE BOJIBI?
6) B 400 1 maxomgutcs 100 r Ca(HC0322. BrruuciuTe )KeCTKOCTh BOJIBI.
7) Ckonbko MgCI2 conepskutcs B 1 M~ BOJIbI, ®KECTKOCTh KOTOPOii paBHa 2?7
8) Ckonbko coapl oTpedyerces st ymsiraeHus 20 J1 BOABI C 00IIel KECTKOCTRIO 7,5 MIKB/II.
9) Beruncnute, ckonpko 0,011 HCI noiiner Ha TutpoBanue 50 M1 BOJbl, BpeMEHHAS KECTKOCTh KO-
TOpOW paBHA 3 MAKB/1?
10) Ha turpoBanue 10 mn Boxsl momwio 8 miu 0,01n pactBopa Tpunona b. Omnpenenute oburyro
YKECTKOCTb BOJIBI.

[To Teme «CKOPOCTh XUMUYECKUX peaKuil. XUMUYECKOE PaBHOBECHE):!
1) Uto Ha3bIBaeTCS CKOPOCTHIO XUMHUUYECKON peakiuun? E€ equHULIbL.
2) Yro Ha3biBaeTcs 3Heprueit aktuanuu? E€ BiusHNE HA CKOPOCTh XUMUYECKON peaKIuu.
3) Maiite GpopMynIHpOBKY 3aKOHa JEHCTBYIOIIMX MacCc U MPUBEIUTE MAaTEMATUYECKOE BbIPAKEHHE
ATOrO 3aKOHA: a) JIJIsl TOMOTE€HHBIX CUCTEM; 0) JUIsl FETEPOTr€HHBIX CUCTEM.
4) O0bscHUTE BIMSIHUE KOHLIEHTPAIMH U TEMIEPaTypbl HA CKOPOCTh XUMUYECKUX PEAKIIHH.
5) Bo ckosibKO pa3 M3MEHUTCS CKOPOCTh HEOOpATUMOM PEakIliy, €CiIu KOHIEHTPAIIUI0 UCXOIHBIX
BEIIIECTB YBEIMYHUTH B IATh pa3 (BapHaHT)
6) Uto Ha3bpiBaeTcs XMMHUECKUM paBHOBecueM? llpuBenuTe HECKOIBKO MPUMEPOB XUMHUYECKOTO
paBHOBECHSI.
7) Paccunraiite 3HaueHNE KOHCTAHTBl PaBHOBECHS JJIsl CIEAYIOLUIMX TOMO- U T€TEePOT€HHBIX CUCTEM
(BapuaHT)
8) IMpunmun Jle-1llatense.
9) Bo ckoibKO pa3 U3MEHUTCS KOJUYECTBO MPOJYKTA PEAKLMU MPHU YBEJIUYEHUU JABJICHUS B CH-
cTeme B 3 pasa? (BapHaHT)
10) Kak Heo6X01MMO U3MEHUTh TEMIIEPATYPY U JIaBJIE€HUE, YTOOBl CMECTUTh XMMHUYECKOE paBHOBE-
CHE B CTOPOHY MPOJIYKTOB peakuuu? (BapUaHT)

ITo Teme «I'maponn3 coneinr:
1) Yto noHUMAIOT MO TUAPOIU3OM COJIeh?
2) Bee nu conu mpu pacTBOPEHUH B BOJIE MOJBEPraroTcs Tuipoian3y? OTBET MOSICHUTE.
3) Urto Takoe KOHCTaHTa BOJIbl, HOHHOE IIPOM3BeIeHUE BOIbl? Kakne 3HaueHNsI UMEIOT 3TH BEJINYU-
HBI?
4) Yto takoe pH, pOH?
5) Kakue BemecTBa Ha3bIBalOTCA WHIUKATOPAMHU, JJIS YET0 WX UCHOJB3YIOT? UTO Ha3bIBaeTCS WH-
TEpBAJIOM Iepexo/ia MHAUKaTopa’?
6) Berunciure koHeHTpaniio noHo H' 1 OH™ (r-HoH/1T) U yKaKnTe peakIuio cpeibl B PacTBOPAX.
7) Hanummure ypaBHEeHUE peakiMy T'HIPOJIN3a COJIM B MOJIEKYJISIPHOM U KpaTKoi HOHHOH (opme 1o
BCEM BO3MOJKHBIM CTYTCHSIM. (BapHaHT)
8) [aiite ompenenenue crenenu ruaponusa. Kakue hakropsl BIUSIOT Ha cTeNeHb ruapoian3a. O0b-
SCHUTE BIMSIHUE KaKI0To (pakTopa.
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9) Uto nmoka3piBaeT KOHCTaHTa ruapoau3a? Onpeaenute KOHCTAHTY THAPOJIA3a I COJel. (Bapu-
aHT)

10) Yxkaxkute (hakTopbl, KOTOPBIE BIUSIOT HA CMEIICHUE THIPOIUTHIECKOTO paBHOBECH. B Kakyto
CTOPOHY CMECTHUTCSI THIPOIUTUYECKOE paBHOBECHUE MTPH JJOOABIEHUH COOTBETCTBYIOIETO peareHTa?
OTBeT nosicHUTE. (BapuaHT)

11) HanummuTe B MOJNEKYISIPHON M MOJICKYJISIPHO-UOHHOU (hopMe YpaBHEHUS peaKIUid, IPOTEKat0-
HIMX IPU CMEIIMBAHUU JIBYX COJICH (BapHaHT).

12) T'mapoinn3 B IPOMBIIIIEHHBIX MPOLIECCAX U B )KUBOM OpPTraHU3ME.

ITo Teme «Katanusz»
1) Yto Ha3bIBaeTCs KaTaAIM30M ? KaTaau3aTropom ?
2) Ha3oBuTEe OCHOBHBIE IPU3HAKH KATAIUTUYECKUX PEAKIIUH.
3) Uto Takoe rOMOreHHBbIN, TeTepOreHHbIN KaTanu3? OTBET WLTIOCTPUPYITE KOHKPETHBIMU IIPUMeE-
pamu.
4) 'oMo- 1 reTeporeHHbIN KaTtaiu3 B IPOMBIIUIEHHOCTH. OTBET NOATBEPAUTE KOHKPETHBIMU NPHU-
Mepamu.
5) Uro siBnsiercs kaTanm3aTopoM B onbiTe Nel? Kak 0ObsicHsI€TCA MEXaHU3M JIEUCTBUS KaTalu3aro-
pa Ipu TOMOTe€HHOM Kataiuse?
6) OObscHNUTE MEXaHU3M JEHCTBUS KaTaln3aTopa Ha CKOPOCTh XUMUYECKON PEAKIUH MIPH IeTepo-
TeHHOM KaTajuse.
7) Uto Ha3pIBaeTcs ajcopOrueit, pusudeckoit ajcopOimeii u xemocopOiuei? OTBET HILTFOCTPHU-
pyHlTe IpUMeEpaMH.
8) OOBscHUTE BIMSHKE IUIOIIAIU IOBEPXHOCTH KaTajln3aTopa U e€ CTPYKTYpbl IPU FETEPOreHHOM
KaTaJln3e Ha SHEPIHI0 aKTHUBALUH.
9) Kakue BeniecTBa Ha3pIBalOT MHTHOUTOPAMH, KaTATUTHUECKUMHU saMu. [IpuBeanTe KOHKpETHBIE
HpUMEPBI.
10) Uto Ha3bIBaeTCs CEIEKTUBHOCTHIO (M30UpaTenbHbIM eiicTBUEM) KaTanu3aropa? [Ipusenure
IIPUMEPBI CEIEKTUBHOCTH KaTalu3aTopa Ha MIPOMBIIIJIEHHBIX IPUMEPAX.
11) Uto Ha3bIBaeTCsl aBTOKATAIN30M, aBTOKATAIU3aTOPOM?
12) Yro HazbiBaeTcs pepmeHToM? [IprBenTe KOHKPETHBIE PUMEPhI XUMHUYECKUX PEeaKLui ¢ yya-
cThe (epMEHTOB U Ha30BUTE (PEPMEHT yUaCTBYIOIINN B COOTBETCTBYIOIIEH PEAKIIUH.
13) O6bscHUTE BAMSHUE KaTalM3aTOpa Ha SHEPTUI0 AKTUBALIMY NPH KaTaTUTHYECKOM NPOTEKaHUH
nporecca.

[To Teme «DneKTpoau3»
1) Uto Ha3bIBaeTCS ANEKTPOIU3OM?
2) B kaxoii mocneoBaTeaIbHOCTH UAYT MPOIIECCHl Ha KaToje U aHoe?
3) Haiite dopmynupoBky 3akoHa Papajnes. Ckoiabko cepedpa BBIISIUTCS IPU MPOIMTYCKAaHUU TOKA
cusoi 4 A B Teuenue 2 4 5 mun 50 ¢ uepe3 pacTBop conu cepedbpa?
4) IlpuBenute npuMep BTOPUUHBIX MPOIIECCOB MPH IEKTPOIIU3E.
5) Uto Ha3pIBaeTCS BHIXOJIOM IO TOKY ?

ITo Teme «DnekTponuTHYECKask JUCCOUALUSD)
1) Yto Takoe 3JeKTpOIuTHYECKas JUCCOIUaus?
2) B yem cymHOCTb 3J€KTPOTUTHUECKOMN AUCCOIan?
3) Kakue BelecTBa Ha3bIBAIOTCA AIEKTPOJIUTAMU?
4) Yem oTnnyaroTcs ciadble 3JIEKTPOJIUTHI OT CUIIBbHBIX ?
5) Kak Komu4ecTBEHHO XapaKTepU3YETCsI MPOIIECC IEKTPOIUTUIECKON JUCCOIUAINH cT1aboro 1
CHUJIBHOTO JIEKTPOJIUTOB?
6) Kakas qucconmanus Ha3bIBa€TCs CTYNEHYATOU?
7) Kakue hakTophl BIHUSAIOT HA TIPOLIECC AIEKTPOJUTUUECKON TUCCOITHAITAHN?
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IMpakTnyeckue 3a1aHusA
IIpumep npakTuyeckoro 3aganus no reme: «Crpoenne aromos. Ilepnoanyeckuii 3axon. Ilepuogn-
YecKas CHCTeMa 3JIEMEHTOB»

Bapuanr 1.

Kenezo (Ne 26) oOpa3yeT HECKOJIBKO OKCHJIOB, KOTOPHIC MPOSIBISIOT PAa3IUYHBIA XUMHUYCCKUN
xapakTep. YKa3aTb OKCHII, 00J1a1at01iii aM(pOTEpHBIMH CBOMCTBAMHU:

1)  FeO+HCI 3)  FeO;+KOH
2) FeO + SO, 4) Fe,O3; + KOH

VYkazare coelMHEHHE, B COCTAaB KOTOPOTO BXOAUT aHUOHBI ¢ KOH(pUTYparuei 2s* 2p6 U KaTHOHBI C
koudurypauueii 4d° 5

1)  ZnCl, (Ne 30, Ne 17) 3)  InFs(Ne 49, Ne 9)
2) SO (Ne38,Ne8) 4)  YF3(Ne39,Ne9)

Kaxoe u3 onpeneneHuii COOTBETCTBYET IIPaBUILHOMY JUISl TIOHATHUS «QHEPIUsl HOHU3ALUN:

DOHeprusi, HeoOXoaUMast JJIsl MPEBpAIeHUs] HEUTPaTbHOTO aTOMa B OTPHIIATENBHO 3apsDKEHHBIN
VIOH.

DHeprusi, HeoOX0oAUMas TSl OTPHIBA MJIEKTPOHA OT HEBO30YKIIEHHOTO aToMa.

OHeprusi, KOTOPYIO HEOOXOIUMO 3aTpaTuTh, YTOOBI cJenaTb AaKTHUBHBIMH BCE MOJIEKYIIbI,
cofieprKalfecs B MOJIE JAaHHOTO BEIECTBa.

OHeprusi, KOTopas BbIAEISETCS WIN MOTJIOUIAeTCs TPU 00pa30BaHUM MOJIS CI0XKHOTO BEILIECTBA U3
MPOCTHIX.

Kaxoit u3 anemeHTOB 001a/1a€T JTyYIITUMU BOCCTAHOBUTEILHBIMU CBONCTBAMU:

1) Sb(Ne5l) 3)  Cr(Ne24)
2) Te (Ne 52) 4) Ba (Ne 56)

B kakoM cocTossHHHI OJICKTPOHLI 6y,ZLy'T O6J'I8.I[21TL 0oJiee HU3KHUM 3aI1acoM SHEPTrUu:

1)  4d 3)  5p
2)  4f 4  6s
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Bapuanr 2.

1 I[To anmexkTpoHHO# hopMyIie ONpeAeIUTe, B KAKOH TPYIIIE PACIIONOXKEH DIEMEHT
1) 2 2) 5 3) 7 4) 4

2 B xakoMm mepuojie HaXOAUTCS HIEMEHT C 3JIEKTPOHHOU (popmynoi

1) 5 2) 4 3) 3 6

3 BHemHss 251eKTpOHHAs 000J109Ka aToMa uMmeet Gopmyiry. Kakoii 3To amemenT?
1) K 2) Ca 3) Sc

4 Kakue 371eMEHTBI OTHOCATCA K S- 371eMeHTaM? DJIEMEHTHI C 3aI10JTHEHUEM:

1) S-TIOJTypOBHS 2) P-TIOAYPOBHS

3) d-moxypoBHs 4) f-momypoBHs

5 Kakwue snemenTtsl oTHOCSTCS K f- 2memenTam?

1) JlanTaHoUIBI

2) I"ajorensr

3) [1&nouHo3eMenbHbIE 3JIEMEHTHI

6 B xakoM repuojie HAaYMHAETCS Y aTOMOB 3aI0JIHEHUE AJIEKTPOHaMH f-1101-ypoBHS?

1) 4 2) 5 3) 6 7

7 Ilo 351eKTpOHHOM (opMyJie OIpeaesIuTe KaKoi U3 3IEMEHTOB OTHOCUTCS K p-3JieMeHTaM?

1)

2)

3)

8 Kakast u3 351eKTpOHHBIX (OpMYJ1 COOTBETCTBYET 0003HaueHuto T1 (22)?

1)

2)

3)

9 Ilo snexTpoHHOIl (opMmyle 3ieMeHTa ONIPEACINTE MAaKCUMAJIbHYIO IIOJIOXKHUTEIbHYIO CTEIECHb
OKHCJIEHHS, KOTOPYIO OH MOXET MPOSIBIISITh B COETUHEHUSX

1) +2 2) +3 3) +5 +4

10 YUem oTauyaroTcst 31eMeHThl—1300aphl?

1) KonmgecTBoM MpOTOHOB

2) KonnuecTBOM HEHTPOHOB

3) ATOMHOI Maccoit

11 Onpenenuts KOJTUYECTBO MPOTOHOB B S/IPE aTOMA :

1) 120 2) 78 3) 198 4) 276
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KOHTPOJIBHASA PABOTA
Bapuant Nel

1. OnpenenuTe KOJIMYECTBO BEIIECTBA IKBUBAJICHTA U MOJISIPHYIO MacCy dKBUBAJICHTOB (oC-
dopa, kucioposa u 6poma B coenuaenusix PHs, H,O, HBTr.

2. HanumuTe 37eKTpOHHBIE (OPMYIBI aTOMOB 3JIEMEHTOB C MOPSIKOBBIMH HOMEpamu 9 u
28. IlokaxkuTe pacnpenesieHUue 3JEMEHTOB 3THUX aTOMOB I10 KBAaHTOBBIM siueiikam. K kakomy
AJIIEKTPOHHOMY CEMENCTBY OTHOCUTCS KaXK/IbIi U3 ATUX 2JIEMEHTOB?

3. Hcxons w3 TOJIOKEHUS TepPMaHUS W TEXHEIHS B IMEPUOJAMYECKOM CHCTEME, COCTaBbTE
dbopMyIbI ME€Ta- U OPTOTEPMAHUEBON KHCJIOT, M OKCHJA TEXHEIUs, OTBEYAIOIINE WX BBICIICH
creneHu okucieHus. M3oopasure GopMysbl 3TUX COSTUHEHHH TpaduuecKH.

4. BpluncnuTe KOJIMYECTBO TEIUIOThI, KOTOPOE BBIACIUTCS NpHU BoccTaHOBiIeHUU Fe,0Os me-
TaJNIMYECKUM allFOMUHUEM, eclii Obu1o momydyeHo 335,1 r xkenesa.

5. Beraucinre QGEOQS CIEYIONINX PEaKIIMIA:

A) 2NaF(K) + C|2(r) = 2NaCI(K) + Fz(r)

6)Pb02(x) + ZZn(K) = Pb(K) + ZZHO(K)

MOsKHO 1 TIOJTYduTh (TOP 1O peakimu (a) U BocctaHoBUTh PhO, KoM 110 peakimu (0).

6. OKHUCIICHHE CephI U €€ IMOKCH/IAa TPOTEKAET 110 YPABHEHUSIM:

a) S(K) +0,= SOZ(F);

6) ZSOZ(F) +0,= 2803@).

Kak u3MeHuTCsl CKOPOCTh ITUX PEaKINii, ecii 00BbEMBbI KaKI0M U3 CUCTEM YMEHBIIHUTDH B Ye-
ThIpe paza?

7. BbruncnuTe MOJSPHYIO KOHIEHTPALMIO U MOJSIPHYIO KOHIIEHTpaIuio skBuBasienTa 20%-
HOTO PacTBOpa XJIOPHUAA KAJIbIHS TUIOTHOCTHIO 1,178 r/em’.

8. CocTaBbTe HOHHO-MOJIEKYISIPHOE U MOJIEKYJISIPHOE YPaBHEHUS THIPOIN3a, IPOUCXOIIIE-
ro nipu cmemuBanuu pactBopoB KyS u CrCls. Kaxxnas u3 B3sThIX cosiell Tuaponu3yercs Heoopa-
THUMO JI0 KOHIIa C 00pa30BaHUEM COOTBETCTBYIOIIUX OCHOBAHUS M KHCIIOTHI.

9. Kakue comu 0OycCIaBIUBAIOT JKECTKOCTh NMPHPOIHOW BOAbI? Kakyio KeCTKOCTh BOJBI
HA3bIBAIOT KapOOHATHOM, HekapOoHaTHOW? Kak MOXXHO yCTpaHUTh KapOOHATHYIO, HEKapOOHAT-
HYIO J)KeCTKOCTh? Hamummmre ypaBHEHHUS COOTBETCTBYIOIIMX PEAKIIHIA.

10. TTomumepoM Kakoro HEMpenelbHOro YIIeBOJIOPOAA SBISETCS HATypalbHBIH Kaydyk?
Hanmmure ctpykTypHYI0 (hopMyiy 3TOTo yrieBoaoposa. Kak Ha3pIBaIOT MpoIecc MpeBpaieHus
Kaydyka B pe3uHy? UeM Mo CTPOEHHUIO U CBOMCTBAM pa3IMyaloTCs KaydyK U pe3uHa?

Bapuant Ne2

1. Peakiuu BbIpaXXaroTCsi CXEMaMHU:

P+HIO3 + H,0 = H3PO,4 + HI
H,S + Cl, + H,0 = H,S0O, + HCI

CocraBbTe 3J€KTpOHHBIE ypaBHEHUs. PaccraBbre KOA(h(UIMEHTH B ypaBHEHHUSIX PEAKIIHil.
JUist Kax10# peakIuy yKa)kuTe, Kakoe BEIIECTBO SIBISETCS OKUCIUTENEM, KaKoe — BOCCTAaHOBH-
TEJIeM; KaKO€ BEIIECTBO OKUCIIETCS, KAKOE — BOCCTAHABIIMBACTCS.

2. YBEIMUYUTCS, YMEHBIINUTCS WM OCTaHETCs 0€3 M3MEHEHHs Macca IUHKOBOM IJIACTUHKHU
npu B3auMoIelcTBHH ee ¢ pacTBopamu: a) CuSQOy; 6) MgSOy; B) Ph(NO3),? ITouemy? CocTaBb-
T€ JEKTPOHHBIE U MOJIEKYJIIPHBIE YPAaBHEHUSI COOTBETCTBYIOIINX PEaKIIHi.

3. CocraBbTe CXeMy raJlbBAHUYECKOTO AJIEMEHTA, B OCHOBE KOTOPOTO JISKUT PEaKIus, Mpo-
TEKaIoIIas 0 yPaBHEHUIO

Ni + Pb(NO3)2 = NI(NO3)2 + Pb

HanumuTe 371eKTpOHHBIE YpaBHEHHSI aHOIHOTO M KaTOAHOTro mpoueccoB. Beruuciure 3/C
31010 2nementa, ecim [NiZ*] = 0,01 mons/x, [Ph?*] = 0,0001 mons/n. Otset: 0,064 B.

4. BoccTaHOBJICHHE OJJHOTO M3 OKCUIOB JKeJie3a UIET M0 CXEMe:



Fe3Ou) + Si) — Fey) + SiO;). Bo3morxkeH m 3TOT mporecc npu cTaHIapTHBIX yenoBusax? OT-
BET MOJTBEPIUTH PACUCTOM.

A Hozgg, kJ>K/MOIb 80293, JIx/MOJIb
Fe30a -1117,7 151,46
Sigo - 18,82
FE(K) - 27
SiOy -859,4 40
1) -601,1;2) 712,8; 3) -599,73; 4) -71772,8.
S. ITpu cmemmBanuu 2 MoJib BelecTBa A ¢ 2 MoJb BeulecTBa B B HeKoTopoM 00be-

. —>
M€ K MOMEHTY HACTYIUIEHUs paBHOBecHs B oOpatumoi cucreme 2A + 2B <€+— 4]] o6pazoBa-
aock 1,6 monp BemectBa JI. Uemy paBHa koHcTaHTa paBHOBecus? OTBET MOATBEPAMTH pacye-
TOM.

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

6. Kakoit o0bem rasa Boiaenurcs, ecinu k 400 mu pactBopa LIOH, Tutp xotoporo paBeH
0,0024 r/ma 6s11a gobasiena coib (NH4)2,CO3. OTBeT MOATBEPAUTH PACUCTOM.

1) 12,61 2) 0,96u1; 3) 21,51, 4) 0,896u1.
1. I'maponusy nmoaBeprarTes Coau

1. ZnCl,; 2. Cs,COg; 3. FeBrs; 4. CaBr,.

(04 HBr = 0.899; a H,CO3; =0.0017; (04 Ca(OH), =0.78.

8. Ykazarh NpaBWIbHBIM OTBET YpaBHEHUSI pEaKIUU THIPOIHU3A.

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

9. quy paBHA 3KBUBAJICHTHAA Macca CEPbl B COCANHCHUAX
1. Na2803; 2. Crz(SO4)3; 3. (NH4)28; 4, HZS.
1) 16 2)  53; 3) 8 4 s

OTBCT MNOATBCPAUTL PaACUCTOM.
10.  Wwmeercs D Sn 10” r-non/n Sn*? // [H] = 10 r-non/n /Hy, Pt
quy paBHa BEJIMYHNHA 3I[C TaKOI‘(1 BHCMCHTa? OTBCT MNOATBCPAUTL PACUCTOM.

1)  0,1105B; 2)  0,169B; 3)  0,405B; 4)  0287B.
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