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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 @enepanun Ne 927 ot 19.09.2017, u ocHOBHOM
npoecCHOHANTLHOM 00pa30BaTENIbHON MPOrPaMMbl MOATOTOBKH «[IpOMBITITIEHHAST 3JIEKTPOHHUKA
no HanpasyieHuto 11.03.04 "DnexkTpoHnKa U HAHOAJIEKTPOHUKA'".

3agaun HaxonuTe onTuManbHble YCIOBUS JJIsl MPOTEKAHUS XMMHYECKHUX MPOIIECCOB;
AVCHUTIINHBI OIMCHIBATh XMMHU3M OCHOBHBIX XHUMHUYECKHUX MPOIECCOB; OBIAAECTh ITPUEMAMU
Y METOJMKaMHU pElIeHUs] KOHKPETHBIX 3aJ1ay U3 Pa3InuHbIX pa3eioB XUMUU;
BBIABJISITh B3AMMOCBSA3U MEK1Y OTACIbHBIMU XUMUYECKUMU IIPOLIECCAMH.

OcHOBHBIE OCHOBHBIE IIOHATHS U 3aKOHBI XUMHUH
paszenbl / TeMbI CrpoeHue BeuiecTBa
JUCLIUIUIMHBI

OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaKIUil
PacTBOpBI M IpyTrHie TUCIIEPCHBIE CUCTEMBI
DIEeKTPOXUMHUYECKUE ITPOLIECCHI

DJIEMEHTHI KaY€CTBEHHOT'O U KOJIMYECTBEHHOTO aHAIN3a
BbICOKOMOJIEKYISIPHBIE COEIMHEHHUS

NoabkowhE

2 IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yYeHUS MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ MHANKATOPAMH JOCTHKEHUS] KOMIIeTeHIN

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

Tabmauna 1 — KoMnereHIMy 1 MHANKATOPBI UX TOCTUKEHUS

KOI[ N HAUMCHOBAHHC I/IHI[I/II(E[TOpLI JOCTHIKCHUA HJ'IaHI/IpyeMBIC PE3YIbTAThI
KOMIICTCHIIUU 06yquI/1$[ 10 JUCHHUITIIMHE

ObmenpodeccnoHanbHbIe

OIIK-1.  Cmocob6en | OIIK-1.1. 3HaTh (QyHIaMEHTaJIbHbIE MTOHS-
UCTIONB30BaTh  IOJIO- | 3HAeT PyH/IaMEHTaIbHBIE 3aKOHBI | THS, 3aKOHBI M TEOPUU COBpE-
KEHHUS, 3aKOHBI U Me- | IPUPO/Ibl, OCHOBHBIE (PU3NYECKHE | MEHHOM M KIJIACCHUYECKOW Xu-

TOJBI ~ €CTECTBEHHBIX | U MAaTEMaTHYECKHE 3aKOHBI MHUH, OCHOBHBIE XHMHYECKHE

Hayk u Matemaruku | OIIK-1.2. SBJICHUS.

JUIL pelIeHus] 3a1ad | YMeeT NpUMEHSTh (pu3nueckre YMeTh mpuUMeHATh (pusnyeckue

MH)KEHEPHOU Jiesl- | 3aKOHBI U MaTeMaTH4YeCKHe METO- | 3aKOHBl M MaTeMaTH4eCKHUe Me-

TEIBHOCTH T JUTSL pETIICHHS 3a/1a4 TEOpeTHde- | TOIBI IS PEIIeHHs 3a1ad Teo-
CKOT'0 U MPUKJIAJHOTO XapaKkTepa PETUYECKOTO0 M MPUKIIAJHOTO
OIlK-1.3. xXapakrepa

Brnaneer HaBbIKaMu UCTIOJIb30Ba- | BrajeTs HaBBIKAMHU MMOCTAHOBKH
HUS 3HAHUN (i)I/ISI/IKI/I 1 MaTeMaTu- n MMPOBCACHUA XHUMHNYECKOT'O
KU TIPU PEIICHUU MPAKTHYSCKUX | DKCIICPUMEHTa, O00pabOTKU U
3amad aHalIM3a pe3yJbTaToOB IS pe-
ICHHUA MMPAKTUYCCKUX 3a0a4

3 MecTo IMCHUILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/ibHOIi MporpaMMsl

JucuumnnHa « Xumus» usydaercs Ha 1 kypce B 1 cemectpe.
JIMCUMIIMHA BXOAUT B coctaB Omoka | «Jlucuuminael (MOAYNIH)» M OTHOCHTCS K
00s3aTEeNbHON YaCTH.



JIy1st OCBOCHUST TUCIIMIUIMHBI HEOOXOMMBI 3HAHMSI, YMEHUS, HABBIKK M (MJIU) OIBIT MPAKTHU-
YECKON NesATeIbHOCTH, CPOPMUPOBAHHBIE B MPOIECCEe M3YUYEHUS MIKOJIBHOTO IUKIA JUCIHILTUH:
OcCHOBBI 0€30IMaCHOCTH JKU3HEAEATEIbHOCTH, XUMH, DH3HKa.

3HaHUs, YMEHUS U HaBBIKK, CPOPMUPOBAHHBIC P U3YICHUH JUCIHUILUIMHBI « XUMUS», OY-
JIyT BOCTPEOOBAHBI IPH U3YYEHUH AUCIUTUINHBI: DU3HKa.

BxonHoi KOHTPOJIb TPOBOAUTCS B BUAE TECTUPOBAHUS. 3aJlaHUsl TECTOB MPECTABIICHBI B
npuioxenuun 1 PIT.

4  O0beM IMCUHUILTHHBI (MOIYJISI) B 32a4€THBIX eIHHUIIAX ¢ YKA3aHHEM KOJIHYeCcTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4alommXxcs ¢ npe-
noaasaresieM (1Mo BHAaM y4eOHbIX 3aHSITHI) U HA CAMOCTOSATEJIbHYIO padoTy 00y4a-
IONIUXCS

OO01mmas TpyI0eMKOCTh (00beM) TUCIUTUTHHBI cocTaBisieT 3 3.¢., 108 akax. gac.
Pacnipenenenue o0bemMa AUCIMIUTMHBI (MOIYJIs) TI0 BHIAM yIeOHBIX 3aHSITUH MPEICTABICHO

B TaduIe 2.

Tabmmna 2 — O6beM TUCHUIUTUHBI (MOJIYJIs) TTO BHJIAM YUEOHBIX 3aHSATHIM

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 JIEKIIMOHHOI0 THIA (JIEKLIUU U UHbIE YUeOHbIE 3aHATHS, IPeTyCMaT-
pUBarolye NPEeUMYIIECTBEHHYIO Nepeiauy yueOHoi nH(popMaluy ne1aroru- 4
YEeCKUMHU pabOTHUKAMM)

3aHATHA CEMUHAPCKOI'o TUITIA (CGMI/IHapI)I, IMPAKTUYCCKHUEC 3aHATHA, TPAKTHU-

KyMblI, Ja0OpaTOpHbIe pabOThl, KOJJIOKBUYMbI U MHbIE aHAJIOTUYHbIE 3aHSATHS) 8
CamocrosiTeibHAs pa0oTa 00y4alOIIMXCS M KOHTAKTHAas padoTa, BKIIIO-

Yarollasi TpyMnIoBble KOHCYJIbTAIlMH, HHAWBUAYAIbHYIO paboTy 00yJaromuxcs

C MpernoiaBaTeIsiMu (B TOM YUCIIE€ MHAUBUAYAIbHbIE KOHCYJIBTALIUN); B3AUMO- 92
JieiicTBUE B 3JIEKTPOHHOM MH(OPMallMOHHO-00pa30BaTeIbHOM cpejie By3a

[TpomesxyTouHas arTecTanus 00yJaommxcs — 3adeT ¢ OLIEHKOH 4

5 Coaepxanue TUCHHMILIHHBI (MOAYJIS1), CTPYKTYPHPOBAaHHOE [0 TeMaM
(pazaenam) ¢ ykazaHueM OTBEJICHHOI0 HA HUX KOJHMYECTBA aKaJleMUYeCKUX
4acoB U BHJ0B y4eOHOH padoThI

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

Bunet yueOHOI paboThI, BKIIIOUasi CAaMOCTOSI-
TEJIbHYIO paboTy 00YyJaroMXCcs U TPYA0eM-
KOCTH (B yacax)
KonTtakTHas pabora npemnogasare- CPC
HaumeHnoBaHue pa3aenoB, TeM U COJEpKaHUE Ma- 7151 ¢ 00yJaromuMHCs
Tepuaia Jlexuu | Cemmunap- | Jlabopa-
CKHe TOpPHBIE
(mpaktu- | 3aHATHS
YECKHe
3aHSTHUS)




Buapl yueGHO# paboThI, BKIIFOYAs CAMOCTOS-
TEJbHYIO paboTy 00yJaroImXcs U TPYA0eM-
KOCTb (B yacax)
KonTtakTHas pabora npemnogaBare- CPC
HaumeHnoBanue pa3zaenoB, TeM U COJEpKaHUE Ma- 7151 ¢ 00yJaroImuMHuCs
Tepuana Jlekuun | Cemunap- | Jlabopa-
CKHe TOpPHBIE
(npaktu- | 3aHATHS
YecKue
3aHSTHUS)
TexHuka 6€301aCHOCTH, OXpaHa Tpy/a
0,5 2
OCHOBHBIE TIOHSTHS U 3aKOHBI XUMHUH
1 1 0,5 15
Crpoenue BemecTsa
0,5 5)
OcHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS XUMHUYE-
CKHUX pEaKLHi 0,5 0,5 1 20
PacTBOpHI M IpyTrHe TUCTIEPCHBIE CUCTEMBI
0,5 0,5 0,5 20
DIEKTPOXUMHUYECKHUE MTPOIECCHI
0,5 1 1,5 20
DJeMeHTHl Ka4eCTBEHHOTO M KOJTMYECTBEHHOTO
aHanm3a 0,5 0,5 5
BricOkOMOEKyYIISIpHBIE COSAMHEHUS
0,5 0,5 5
UTOTrO
4 4 4 92
10 JHCHMILJIHHE

6 BHeayauTopHasi caMOCTOSITe/IbHASI pa6oTa 00y4aIOIIUXCS MO TUCIHUIITHHE
(MmonyJi0)

[Ipu nmmaHupOBaHUU CaMOCTOATENIBHOM PabOTHI CTYICHTY PEKOMEHIYETCS PYKOBOJICTBO-
BaThCsI CIEAYIOIINM paclpeeICHHeM YacOB Ha CaMOCTOATENbHYIO paboTy (Tabnuua 4):

Ta6JlI/ILIa 4 — PCKOMGHI{yeMOC pacupeacICHUC 4YaCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMIIoHEeHTBI caMOCTOATEIbHOM padoThI KoJsnyecTBo yacos
V3ydeHne TeoOpeTHUECKUX pa3/IeoB AUCIATIIHBI 60
[TonroroBka K 3aHATHSIM CEMUHAPCKOTO THUINA 8
[ToaroroBka k 1abopaTopHbIM paboTaM, oopmiIeHHE Ta00PaTOPHO- 24

ro XypHasa, OJroToBKa K 3aluTe J1a00paTOpHBIX paboT; MOJArOTOB-
Ka 1 0()OpMIIEHHE KOHTPOJIbHON paboThI

92

7 OHCHO‘IHLIC cpeacrea IJid NPoOBEACHUSA TEKYHIETr0o KOHTPOJIA U
NPOMEKYTOYHOM aTTecTANMU 00y4al0IHXCS M0 JUCHHILIHHE (MOLYJ110)

cDOH,Z[ OLCHOYHBIX CPCACTB AJId NPOBCACHUSA TCKYIICIO KOHTPOJIA YCIIEBACMOCTHU U TPOMC-
KYTOUHOM arTecTanuu npenacrasieH B [Ipunoxenun 1.




[TomHBI KOMIUIEKT KOHTPOJBHBIX 3aJaHU WJIM WHBIX MaTepHaIOB, HEOOXOIUMBIX IS
OILICHWBAHUSA PE3yJIbTATOB O0YUYEHHS O TUCIUILINHE (MOIYII0), MPAaKTHKE XpaHUTCS Ha Kadeape-
pa3paboTunke B OyMa>KHOM U AJICKTPOHHOM BHJIE.

8 VYueOHO-MeTOAUYecKOe U HMHPOPMAIHOHHOE 00ecTiedeHne TN CIUTITHHbI
(MmomyJis)

8.1 OcHoBHas JauTEpaTYpa

1. AxmeroB, H.C. O0mas u Heopranudeckas Xumus : yaeOHuk juist By3oB / H. C. AxmeToB. -
5-e u3., ucnp., 4-¢ u3a., uctp. - M.: Beicmas mkomna: Axkanemusi, 2003; 2001; 1998. - 744c¢. 535k3
2. I'munka, H.JI. O6mas xumus : yueonuk uist By3oB / H. JI. ['munka; mox pea. B.A.Ilonkosa,

A.B.bab6koga. - 18 -e u3z., nepepad. u gor., 17-e u3za., nepepad. u gom. - M.: FOpaiit, 2011. - 886¢.
3983k3

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

4, ®posnos, B.B. Xumus : yuebnoe nocodbue s By3os / B. B. @ponos. - 3-e uza., nepepad. u
no1. - M.: Beiciias mxkona, 1986. - 543c. u3-25k3 a0-653k3

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

oue/B.N.Enpumos, 2-e m3a. - M.: HULL UH®PA-M, 2015. - 256 c. // ZNANIUM.COM : snek-
TPOHHO-OMONIMOTEeYHasi cuctema. — Pexkum noctyna: http://www.znanium.com/catalog.php, orpa-
HUYEHHBIN. — 3arj. ¢ 9KpaHa.

8.2 JlomotHUTEILHAS IUTEPATypa

1. Koposun, H.B. O6mas xumus : yueOHuk 1 ctyaeHToB By3oB / H. B. KoposuHn. - 9-e u3n.,
nepepad. - M.: Briciias mkona, 2007; 2004; 2000; 1998. - 557¢. 31 3kx3
2. VYraii, S1.A. OOuias 1 HeopraHuyeckas XuMus : yueOHUK it By3oB / 5. A. VYraii. - 4-e usz.,

crep. - M.: Beicast mikoia, 2004; 2002; 2000; 1997. - 528c. 9773

8.3 MeToanueckne yKa3aHus Il CTYA€HTOB [0 OCBOECHUIO M CIHIJIMHbI

1. 3akon skBuBaneHToB: Metonnueckue ykazanus /Coct. B.B. CazonoB. Komcomonbck-Ha-
Awmype: Komcomonbckuii-Ha-AMype roc. Texs. yH-T, 2002. — 8§ c.

2. Kommiekcueie coequnenusi: Meroaudeckue ykazanus /Coct. B.B. Tenenr. — Komcomonbck-
Ha-Amype: 'OYBIIO «KHAI'TY», 2003. -8 c.
3. CKOpOCTh XMMHUYECKHX peakIuii. XHMHUECKOE PABHOBECHE.: METOIMYECKIE YKa3aHHsI K Jia-

6oparopHoii pabote 1o Kypey «O01as u Heopranuueckas xumus» / coct. : H./l. Hazapenko. —
Komcomonsck-Ha-Amype: @®I'BOY BIIO «KHAI'TVY», 2015. - 10 c.

4. Karanus: MeToauueckue ykazaHus K 1abopaTopHo# paboTe 1o kypey «OO0mast Xumush» /
coct. H.JI. Hazapenko. — Komcomonbck-Ha-Amype : DI'BOY BIIO «KHAT'TY», 2015. -8 c.
5. PacTBOpBI : MeTOMUECKHE YKa3aHUs K BBIIOJHEHHIO Ta00paTOpHOI paboThI 10 KypCy

«Oo6mas xumusi» / coct. H.JI. Hazapenko. — Komcomonbsck-ma-Amype: @PT'BOY BIIO «KHATTY »,
2015, 7 c.

6. XKecTtkocTb Boapl: MeTonuueckue ykazanus K JabopaTtopHoi padoTe 1o oomel Xumun/
Coct. .. 3onotapes. — Komcomonsck-Ha-Amype: 'OYBIIO «KHAI'TY», 2004. - 7 c.
7. DNeKTPONUTHYECKas TUCCOIMAIIHS: METOIMUECKHE YKa3aH!s K J1a00paTOpHOH paboTe Mo

Kypcy «O01mas 1 Heopranuyeckas Xumus» / coct. : B.B. Tenem — Komcomonbsck-Ha-Amype:
®I'bOY BIIO «KHAT'TY», 2015. -9 c.

8. I'uaponus coneit: Metoauueckue ykazanus /Coct. H.B. Pemuzosa, H.JI. Hazapenko. Kowm-
comoibck-Ha-Amype: [OYBITIO «KHATTY», 2008. — 17 c.
9. OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMH: METOAUUECKHE YKa3aHUS K BBIIIOJIHEHMIO JIa-

O6opatopHoi paboThl Mo Kypcy «O06mmast xumusi» / coct. .M. 3omortapes, H.JI. Hazapenko — Kom-
comonbck-Ha-AMype : @I'BOY BIIO «KHAI'TY», 2015. - 10 c.



10. DIIeKTpOXUMUYECKass Koppo3usi MeTauioB: Meroguueckue ykazanus / Coct. .M. 3omoTa-
peB. - Komcomonbck-Ha-AMype: KoMcomonbckuii-Ha-AMype rocyAapCTBEHHbIM TEXHUUECKUN YHU-
BepcureT, 2008. - 12 c.

11. Onexrponu3: Metoauueckue ykazanus /Coct. I.W. 3onotapes. — KomcoMoubck-Ha-
Amype: 'OYBIIO «KHAI'TY», 2003. — 10 c.
12. P — 97EMEHTHI: METOJMYECKHE YKA3aHUS K BBITIOJIHEHUIO Ta00PAaTOPHOI pabOTHI IO KypCy

«O6mas u Heoprannueckas xumus» / cocT. T.A. KynukoBa. — KoMmcomonbck-Ha-Amype : ®I'bOY
BIIO «KHAI'TY», 2016. — 10 c.

13. d — 3/IeMeHTBI: METOAMYECKUE YKA3aHUs K BBHITIOJIHEHHIO JTA00PAaTOPHBIX paboT 1Mo KypCy
«O6mas u Heoprannueckas xumus» / cocT. T.A. Kynukosa. — KoMmcomonbck-Ha-Amype : ®I'bOY
BIIO «KHAI'TY», 2011. — 12 c.

14.  Opranuyeckue NOJUMEPHI: METOAMYECKHE YKa3aHUs K BBIIIOJHEHUIO J1a00paTOPHBIX paboT
o kypcy «O6mas xumus» / coct. .M. PemuzoB. — Komcomonbck-Ha-Amype : PI'BOY BITO
«KHAT'TY», 2004. — 11 c.

Vka3aHHbIC METOIUYCCKHE MaTepUalIbl TaKKe pa3MereHbl o azmpecy:
https://knastu.ru/students/TnaHbINA KaOUHET.

8.4 COBpeMeHHbIe npmbeccnonaﬂbﬂme 0a3mbl JAaHHbIX H HH(l)OpMaIII/IOHHbIe cnpaBo4-
HbI€ CHCTE€MBbI, UCIIOJIb3YE€MbIC IPH OCYIIECTBJICHUHN 06p330BaTeJILHOF0 nmpomecca
no JTMCHUMIIJINHE

1. PedeparuBno-6ubmmorpaduueckre 6a3pr manapix BUHUTU mo ectecTBeHHBIM Haykam
(http://www.viniti.ru/products/viniti-database) » "Xumus", "®usuka", "buonorus" u npyrue
2. WudopmannonHo-onckoBas cucremMa @DenepanbHOr0 HHCTUTYTa TMPOMBIIUIEHHOW C€O0-

creennoctu (http://new.fips.ru) » IlosiHbIE TEKCTHI POCCUICKUX MTATEHTOB U 3aSBOK
3. baza mannbix MINCRYST (http://database.iem.ac.ru/mincryst) » Kpucramiorpapuue-
CKHe JaHHbIe MUHepaioB MHCTUTYTa SKCIIepUMeHTaIbHON MuHepanorun PAH

4. bank mamneix PAJIOH (http://www.chem.msu.su/rus/chinfo/raden/welcome.html) »
ConepkuT HHPOPMAIIHIO 110 PAJAUAIIMOHHBIM U SHEPTETHYECKUM TapaMeTpaM JBYXaTOMHBIX MOJIe-
KyJT

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

6. Alkalinity Calculator (or.water.usgs.gov/alk) » Ba3za maHHBIX 10 IIETOYHOCTH W METOAaM
€e OMpe/IeIICHUSL.

7. Biocatalysis-Biodegradation Database (eawag-bbd.ethz.ch) P Basa manubix comepxwut

MH(OPMALIMIO 10 MUKPOOMOTUYECKUM OMOKATaTUTHUECKUM peakusM U criocodam Onojaerpaganuu
KCEHOOMOTHKOB.

8. CAS Source Index (CASSI) Search Tool (cassi.cas.org/search.jsp) » pecypc, npeanasna-
YEeHHBIN JUIsl yYEHBIX U OMOIIMOTEYHBIX paOOTHUKOB, KOTOPBIM HY)KHA JOCTOBEpHas Oubimorpadu-
yeckasi HH(GOpMallKs; MO3BOJISIET ONMPEIEIUTh UM OTBEPAUTh Ha3BaHUs U a00peBUATYpbI KypHa-
JI0B, BKIIIOUEHHBIX B yka3aTenu Chemical Abstracts Service (CAS) ¢ 1907 roaa.

9. Chemical Data Access Tool (java.epa.gov) P unpopmarms 0 370pOBbE M 0€30MaCHOCTH
npencraBiennas EPA mox kontponmem Toxic Substances Control Act (TSCA), 4To0BI y3HATH
0oJbIIIe 0 XUMUKATaX, KOTOPBIE MTPOU3BEACHBI WU UMNOpTHpoBaHbl B CILIA.

10.  ChemExper Chemical Directory (www.chemexper.com) P Karanor XuMU4YecKHX BEIECTB
U MX MTOCTABIIUKOB.

11.  ChemDB Web Interface Index (cdb.ics.uci.edu) » ChemDB mnpemiaraer 6ecriaTHbli OH-
JIaliH MHCTPYMEHTApUH 10 XUMHUU. TeKyiast Bepcusi CoepKUT O6osee 4 MITH OTIMCaHUN COCTMHEHHIA
u Oosiee 8 MITH M30MEPOB.

12.  Chemical Search Engine (www.chemindustry.com) P ba3a maHHbIX 110 apMaKogorHye-
CKOM M OMOTEXHUWYECKOH WHAYCTPHH, HAYYHOMY OOOpYZOBaHHIO U T. 1. MIMeeTcs KaTajlor KHWT,
CIIPABOYHHKOB, KypHAJIOB U OIOJIJICTEHEH.


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

13.  Chemical Structure Lookup Service (cactus.nci.nih.gov) P «AnpecHast KHHra» M0 XUMH-
4eCKUM CTpyKTypaM. OObeIuHIET HECKOIBKO 0a3 TaHHBIX M0 XHUMHUU.

14.  ChemSpider (www.chemspider.com) P Pecypc OTKpBITOro AOCTYyIa, 00€CIEeUHBAIOIIHI
JOCTYIl K MHJUIMOHAM ONHMCAaHUN XUMHUYECKUX CTPYKTYp. IIOMCK MPOBOIUTCS MO HECKOJIBKUM Oa-
3am, B ToM ynciie PubMed u NCBI Entrez u np.

15.  ChemSynthesis (www.chemsynthesis.com) P Ba3a maHHBIX XUMHYECKHX BEIIECTB, CO-
JEPXKHUT TaK)Ke WHPOPMALMIO N0 METOAaM UX CHHTE3a M (PU3MYECKHM CBOWCTBAM, TaKUM Kak
IUIOTHOCTb, TOYKA IJIABJICHHSI, TOYKA KUIICHUS U T.]I.

16.  Crystallography Open Database (www.crystallography.net/cod) P bBasa gaHHBIX Kpu-
CTAJUIMYECKUX CTPYKTYP OPraHHMYECKUX, HEOPTaHUUECKUX, METAIUIO-OPTaHUYECKUX COCJMHEHUH U
MHUHEPAJIOB, 32 UCKITIOUEHHUEM OHONOIMMEPOB.

17.  EarthChem (www.earthchem.org) P CaiiT npeiaraer 40CTyIl K T€OXUMHYECKOM, ITETPO-
JIOTHYECKOU, TE€OXPOHOJIOTHUecKol nHpopmanmu, B ToM yncie yepe3 the EarthChem Library, the
EarthChem Portal(6a3sr manusix PetDB, SedDB, GEOROC, NavDat, USGS, and GANSEKI),
PetDB, NAVDAT, SedDB, and Geochron.

18.  eMolecules (www.emolecules.com) P 6a3a gaHHBIX 10 UCCIICAOBAHUAM B 00J1aCTH Opra-
HUYECKON XUMUH.

19.  Jmol (jmol.sourceforge.net) P Bpayzep JAVA nns nmoucka n300pa)keHHH XUMHUYCCKHUX
cTpyKTYyp B hopmare 3D, B TOM uncie OMOMOJIEKYJI, KPUCTAIIOB U T. 1. [Ipennaraercs Takke aHu-
MUpPOBaHHAs JEMOHCTPAIIHUSI.

20.  NIST Chemistry WebBook (webbook.nist.gov) P Caiit npegoctasisieT I0CTyI K JaHHBIM
no xumun u pusuke. Komnexun nogaepxusatorcs [Iporpammoii NIST.

21.  Organic Chemistry Portal (www.organic-chemistry.org) » Ilopram miasi XHMHKOB-
OPr'aHUKOB.

22.  Organic Chemistry Resources Worldwide (www.organicworldwide.net) » Ilopran npen-
JaracT aHHOTUPOBAHHBIM KaTAJIOT CATOB 110 OPraHUYECKOM XMMUHU.

23.  PubChem Project (www.syntheticpages.org) » Ilouck Gosiee 8 MJTH COEMHEHHIT IO pa3-
TUYHBIM KputepusaM. Cailt noanep:xubaercs HarmoHanbHBIM HEHTPOM MO OMOTEXHOIOTHSIM.

24.  Spectral Database for Organic Compounds, SDBS (sdbs.db.aist.go.jp/sdbs/cgi-
bin/cre_index.cgi) P Bba3a maHHBIX 1O CIIEKTpaM OpraHHYECKUX coeauHeHuit. [lommnepkuBaeTcs
HanmonanbHbIM HHCTUTYTOM NEPEIOBONM MPOMBINUIEHHON Hayku U TexHonoruu (National Institute
of Advanced Industrial Science and Technologies), SInmonus.

25.  spectroscopyNOW.com (wWww.spectroscopynow.com) P BecriaTHblii OHNaiH pecypc 110
CIEKTPOCKOMUU U CIEKTPOMETPUHU (DIIEKTPOHHBIE >KYpHAIbl 110 aTOMHOW SMHUCCHH, Ja3epHOU U
r1asMeHHou cnektpockonuu, MK cniektpockonuu, paMaHOBCKOM CIEKTPOCKOIUH U IIp. ).

26.  SPINUS-WEB (www2.chemie.uni-erlangen.de/services/spinus/) » Cnektpsl u SIMP
XUMHYECKHX C/IBUTOB, KOHCTAHTHI B3aMMO/ICHCTBHSI, U TIOJIHBIE CIIEKTPBI MOJIEKYIISIPHBIX CTPYKTYD.

27.  SyntheticPages (www.syntheticpages.org) » Dto OecriatHas WHTepaKTHBHas Oa3a MaH-
HBIX 10 XUMHYECKOMY CHHTE3Y.

28.  TOXNET (toxnet.nlm.nih.gov/index.htm) P ba3za naHHBIX MO TOKCUKOJIOTHUH, OMACHBIM
XUMHYECKHM COCTTHEHUSM, COCTOSIHHIO OKPYKAIOIIEH CPeIbl U 3M0POBBSI.

29.  DnexrtpoHHo-6uOanoTeyHass cucrema ZNANIUM.COM. J[loroop EIT 44 Ne 003/10 36c
MK3 191272700076927030100100120016311000 ot 17 anpens 2019 r.

30.  DnextpoHHO-OMOMMoTeuHas cuctema [PRbooks. JIunensuonnsiii mporoop Ne EIT44 Ne
001/9 wa mpemocraBieHHE JOCTyNa K JJIEKTpOHHO-OMOnmoreuHoit cucrteme I[PRbooks WK3
191272700076927030100100090016311000 ot 27 mapta 2019r.

31. OnexTpoHHo-0nbnnoreyHas cuctema eLIBRARY.RU. Jloroop Ne EIT 44 Ne 004/13 Ha
OKa3aHHe ycayr JocTyna K AIEKTPOHHBIM U3JIAaHUSM HK3
191272700076927030100100150016311000 ot 15 ampens 2019 r.



8.5 Ilepeuennb pecypcoB HHGOPMAITHOHHO-TEJIEKOMMYHHKANIMOHHOI ceTH « UHTEepHETY,
He00XO0AUMBIX JI1 OCBOCHH S TUCHUIIIMHBI (MOXYJIA)

1. Bukunenus http://ru.wikipedia.org

2. Xumuueckuii mopran http://www.xumuk.ru

3. EcrecTBeHHOHay4HBIN 00pa3oBaTeNbHBIN TOpTall [DIEKTPOHHEIN pecypc]. - Pexum mocryma:
http://en.edu.ru, cBo6OAHBIIA.

8.6 JInueH3noHHOE U CBOOOTHO pacnpoCcTpaHsieMoe MPOrpaMMHoOe obecneuyeHue, uc-
NoJib3yeMoe MPH OCyllecTBJIEeHUH 00pa30BaTeIbHOI0 Mpolecca
N0 AUCHUIIHHE

Tabmuua 5 — [lepeyeHp UCTIONB3yeMOTr0 IPOrPAMMHOTO 00ECTIeUSHHSI
Haumenosanue [10 PexBH3HTHI / yCIOBUS UCTIONB30BAHUS
. CJIOBUS MCII0JIb30BaHMS 10 CCBIIKE!
OpenOffice Y : ;
P https://www.openoffice.org/license.html
Kaspersky Security Russian

Edition 1 year Educational Li-
cense 1000 Users (mpoaienue
JIMLICH3MH)

2020 roxa - Cpoxk ucnonb3osanud [10 ¢ 12.08.2019 no
19.08.2020 JInnen3uonusiii ceprudurat Ne 2434-190812-
132354-337-1202

9 Opranu3anMoHHO-NeJaroru4ecKue ycao0Bus

Opranusanus 00pa3oBaTEIbHOIO MPOLECCa PETIAMEHTHPYETCSl Y4€OHbIM IUIAHOM U pacllu-
caHMeM y4yeOHBIX 3aHATHH. SI3bIk 00ydeHus (mpenojaBaHusi) — pycckuil. [lng Bcex BUIOB ayau-
TOPHBIX 3aHATUN aKaJIEMUYECKUI Yac yCTaHABIMBAETCS IPOAOKUTEIBHOCTHIO 45 MUHYT.

ITpu popMupoBaHuM cBOECH MHIMBUIYATIHHON 00pa30BaTENbHON TPAEKTOPUHN O0yUarONIUIiCs
MMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOMIMX JAUCLUHUILIIMH U NPOodeCCHOHATbHBIX MOAYJEH, OCBO-
€HHBIX B ITPOLIECCE MPEIIIECTBYIOLIEr0 00y4YeHuUs, KOTOPBI 0CBOOOXK1aeT 00yydarolerocs oT Heoo-
XOJIMMOCTH UX ITOBTOPHOT'O OCBOEHHS.

9.1 Od6pa3oBaTe/ibHbIE TEXHOJIOTHH

YueOHbIl mporecc Mpu MPEnoiaBaHuU Kypca OCHOBBIBACTCSI HA MCIIOIB30BAHUU TPATUIIH-
OHHBIX, HHHOBAIIMOHHBIX 1 MH(GOPMAIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTUN. TpaauiinoHHbIe 00-
PAa30BaTCIbHBIC TCXHOJOTHUH NPEACTABJICHBI JICKIUAMA U CEMUHAPCKUMHA (HpaKTI/ILIGCKI/IMI/I) 3aHATU-
samu. MTHHOBalMOHHBIE 00pa30BaTEeIbHBIE TEXHOJIOTHH UCIOIB3YIOTCS B BUE HMIMPOKOTO MPUMEHE-
HUSl aKTUBHBIX M MHTEPAKTUBHBIX (OpM mpoBefeHus 3aHATui. MHbopManmoHHsle oOpa3oBaTesb-
HBIE TEXHOJIOTHH PEATU3YIOTCSl MyTEeM aKTUBU3ALUU CaAMOCTOSITENFHON pabOThl CTYIEHTOB B MH-
dbopmarmoHHON 00pa30BaTEILHON Cpejie.

9.2 3aHATHSA JEKIIUOHHOI0 THIIA

JIeKMOHHBIN KypC MpeAnoiaraeT CUCTEMAaTU3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIIPOCOB
yueOHOro IJaHa.

Ha nepBoii nexkuuu nekTop 00s13aH MpPeAyNpeIuTh CTYAECHTOB, IPUMEHUTEIBHO K KaKOMY
6a3oBoMy yueOHUKY (yuyeOHUKaM, y4eOHBIM ITOCOOHSIM) OyIeT MPOYUTaH KypC.

JlexMOHHBIN KypC JOJKEH JaBaTh HAaMOOJBIINI 00heM MHGOpMAIMK U obecrieunBaTh 00-
jee Tiy0oKoe MOHUMaHue y4eOHBIX BOIPOCOB IMPU 3HAYMTEIBHO MEHBIIEH 3aTpaTe BPEMEHH, YeM
3TO TpeOyeTcsi OOIBIIMHCTBY CTYACHTOB Ha CAMOCTOSATEIBHOE N3YUEeHHE MaTepuraa.

9.3 3aHATHS CEMHHAPCKOIO THIA

CeMuHapCKue 3aHATHS MPEICTABISAIOT COOOM METANM3alUI0 JEKIIMOHHOTO TEOPETHUECKOTO
Martepuaa, MpoBOASTCS B LEJSIX 3aKPEIJICHUSI Kypca U OXBaThIBAIOT BCE OCHOBHBIE Pa3/elibl.


http://en.edu.ru/

OcHoBHOI (opMOH MPOBEJCHUSI CEMUHAPOB SBIISIETCS 00CYXKIeHNE Hanbosee mpoOIeMHBIX
U CIIOKHBIX BOIIPOCOB IO OTAEIHHBIM TEMaM, a TaKKe pa300p MPUMEPOB U CUTYalUi B ayAUTOPHBIX
ycnoBusax. B o0si3aHHOCTH TIperoiaBaTessl BXOIAT: OKa3aHWE METOANYECKON TTOMOIIH U KOHCYIb-
TUPOBAHUEC CTYACHTOB IO COOTBCTCTBYIOIUM TCMaM Kypca.
AKTHUBHOCTh Ha CEMHHAPCKHX 3aHSATHSIX OLEHUBACTCS 110 CICAYIOIIUM KPUTCPHSIM:
* OTBETHI Ha BOIIPOCHI, MTPEAIaraeMbIe MPETOIaBaTEIIeM;
© y4acTue B TUCKYCCHUSX;
* BBIIIOJIHCHUC IMTPOCKTHBLIX U MHBIX 3aI[aHPII>'I;
* ACCHCTUPOBAHME TIPEIIOABATEIIO B POBEICHUN 3aHSATHIA.
OTBer JODKEH OBITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJIHOCIOXHBIM, COAEPIKATh
CCBIJIKM Ha UICTOYHUKH.
AXTUBHOCTB Ha JTa0OPATOPHBIX 3aHATHAX OIEHUBACTCS IO CICIYIOIIUM KPUTEPUSIM:
BBINOJIHEHUE U O(pOpMIICHHE JTabOPaTOPHOTO KypHaJa, a TAK)KE HAJTMUUE CIEHOASK B! (Xa-
nara) o0s3arenbHO HeoOXomuMblii MUHUMYM HH(POPMAIIUHU B JTAOOPAaTOPHOM >KypHAJIE BKIIFOUACT:
¢ Jarty,
Ha3BaHHUE PabOTHI,
YpaBHEHHMSI PEAKIIHIA;
YCIIOBHS UX MTPOBEICHUS;
THUI Ha0JII0JJAeMOTO aHATUTUYECKOTO CUTHAJIA,
NIPY BBIMOJIHEHUH KOJMYECTBEHHBIX OINPEICIICHUI B JTAOOPATOPHBIN JKypHAI TaKXKe BHO-
CATCS TPEIBAPUTEIBHBIC pacueThl, BCE IKCIICPUMEHTAIbHBIC JaHHBIC (MacChl HaBECOK, pa3Mephl
QITUKBOTHI, 00bEMbI MEPHBIX KOJIO M TUTPAHTOB, KOHIIEHTPALIUN PACTBOPOB H T.II.), PACUYET Pe3yiib-
TATOB aHAJIN3a M UX CTATHCTUYECKasi 00paboTKa;
® (OKOHYATCJIBbHBIC BBIBOBI.
* OTBETHI Ha BOIIPOCHI, MPeJIIaracMbIe MPETo1aBaTelIeM;
* y4acTHe B JUCKYCCHAX;
- ACCHUCTHPOBAHHE MPEMO/IaBaTENI0 B MPOBEACHUN 3aHATUH.
OIIGHI/IBaHI/Ie SaHaHHﬁ, BBIITOJTHCHHBIX Ha CEMHMHAPCKOM 3aHATHH, BXOJUT B HAKOIJICHHYIO
OIICHKY.

9.4 CamocTosiTeibHAsI padoTa 00y4YaIOIMXCSl MO0 TUCHUTITIHHE (MOTYTI0)

CamocrosTenbHas paboTa CTYJEHTOB — 3TO MPOLECC aKTUBHOI'O, LI€JIEHANPABICHHOTO MPH-
00peTeHUsI CTYIEHTOM HOBBIX 3HAHUI, yMEHUI 0e3 HEemoCPEeJACTBEHHOIO y4acTHs IperojaaBarers,
XapaKTepU3YIOIUICS MPEeIMETHOM HanpaBlIeHHOCTBIO, Y(P(PEKTUBHBIM KOHTPOJEM M OLIEHKOM pe-
3yJbTATOB AESITEIbHOCTH 00Y4arOIIErocs.

[{enu camocTOSATENIbHON pabOTHI:

* CUCTEMATHU3alis U 3aKPEIJICHUE TOJYyYEHHBIX TEOPETHMYECKHUX 3HAHMHW M NPAKTHYECKUX
YMEHUH CTYJICHTOB;

- yriryOJeHne U pacliupeHre TEeOPeTUIeCKUX 3HAaHUH;

- (hopMHpOBaHHE YMEHUN HCIIOJNB30BaTh HOPMATHBHYIO M CIPABOYHYIO JIOKYMEHTAIUIO,
CIEUAJIBHYIO JINTEPATYPY;

* pa3BUTHE TO3HABATEIbHBIX CIHOCOOHOCTEH, aKTUBHOCTH CTYAEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHE CAMOCTOSATEIBHOCTH MBIIIUIEHUS, TBOPUECKONW MHUIIUATHBBI, CIOCOOHOCTEM
K CaMOpa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U CaMOpealIn3alliiy;

* pa3BUTHE UCCIEA0BATEIbCKUX YMEHHH U aKaIeMUYECKIX HABBIKOB.

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

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

KoHTpomb pe3yiabTaToB BHEAYJUTOPHOM CaMOCTOATENBHON pabOThl CTYACHTOB MOXKET MpO-
XOJIUTh B MUCbMEHHOM, YCTHON WJIM CMEIIaHHOU (hopMme.
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CTyneHThl JOJKHBI HOIXOIUTh K CaMOCTOSITENIbHON paboTe Kak K HauBakKHeHIieMy cpeni-
CTBY 3aKpEIUICHHS U PAa3BUTHUS TCOPETHUECKUX 3HAHMI, BBIPAOOTKE €IMHCTBA B3TJIS0OB HA OTACIb-
HBIE BOIIPOCHI Kypca, MPUOOpETEHUs ONpeesieHHbIX HABBIKOB M MCIOJIb30BaHUS MpodeccuoHanb-
HOU JIUTEpaTypPBl.

9.5 Meroanuyeckue yKa3aHus IS 00y4alOMIMXCsl 110 OCBOEHHUIO TN CIUTITHHBI

[Tpy M3y4eHun AMCUUILUIMHBI 00YYaIOIIMMCS LIEIecO00pa3HO BBIOIHATH CICAYIOIINE PEKO-
MEHJIal1H:

1. U3yuenne yuyeOHOM TUCIUIUIMHBI JJOJKHO BECTHCH CUCTEMATHYECKH.

2. [locne u3yyeHus Kakoro-i1ubo paszena no ydeOHHUKY WIIM KOHCIIEKTHBIM MaTepualiaM pe-
KOMEHyeTCsl 110 TaMATH BOCIPOU3BECTH OCHOBHbBIE TEPMUHBI, OIIPECIICHH, TOHATHUS pa3jela.

3. Oco0oe BHUMaHUE CIIEYET YICIUTh BBHITOJIHEHUIO OTUYETOB MO MPAKTUYECKUM 3aHITUSIM
Y MHIUBU1YaJIbHBIM KOMIUIEKCHBIM 3aJJaHUSIM HA CAMOCTOSITEIIbHYIO PaboTy.

4. Besa TemaTHKa BOIIPOCOB, H3y4aeMbIX CAMOCTOSTENBHO, 3a/1a€TCS Ha JICKIUIX Mperno/aBa-
TesieM. VIM ke JaroTcs UCTOYHUKH (B MEPBYIO OU€peb BHOBb U3aHHBIE B IEPUOINYECKON HayUYHOH
JauTeparype) i 6osee AeTATbHOTO MOHUMAaHUS BOIPOCOB, 03BYYEHHBIX Ha JICKIIHH.

[Tpu camocTosTenbHON popaboTKe Kypca 00yJaromuecs 10JIKHbI:

* IPOCMATPHUBATh OCHOBHBIE OTIPE/ICICHUS U (PAKTHI,

* IOBTOPUTh 3aKOHCIIEKTUPOBAHHBIM HA JEKIIMOHHOM 3aHSATHH MaTepUall U JOMOJHUTb €ro ¢
Y4E€TOM PEKOMEHJIOBAaHHOM 110 JAaHHOM TEME JINTEPaTyphl;

* U3yYUTh PEKOMEHJIOBAHHYIO JIUTEPATYPY, COCTABIATh TE3UCHI, AaHHOTALMM U KOHCIEKTHI
HanOoJice BAXKHEIX MOMCHTOB;

* CAaMOCTOSITEJILHO BBIMOJIHATH 331aHUs, AHAJIOTUYHbIE [TpeylaraéMbIM Ha 3aHATHAX;

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

MeToaunyeckue yka3aHusi NIpu padore HaJl KOHCIIEKTOM JeKIIUH

B Xoje NEeKIMOHHBIX 3aHSATHI HEOOXOJMMO BECTH KOHCIIEKTUPOBaHME ydeOHOro martepuana. Obpamarb
BHUMAaHHUE HAa KaTEeropuu, GOPMYIUPOBKH, PACKPHIBAIOIINE COJIEpKaHUE TeX MJIM WHBIX SIBICHHUN M Tpoliec-
COB, HAy4YHbIC BBIBOJBI U MPAKTUYECKUE PEKOMEHAAINH, MOJOKUTEIbHBIN OMBIT B OPATOPCKOM HCKYCCTBE.
JKenarenbHO OCTaBUTH B pa0bOYMX KOHCIIEKTaX TOJS, HA KOTOPBIX JENaTh IMOMETKH W3 PEKOMEHJIOBAaHHON
JUTEPATypPhl, JOTIONHSIONINE MaTepral MPOCIYIIaHHON JICKIIMH, a TaKKe MOAYSPKUBAIONINE 0COOYI0 BaXK-
HOCTbh T€X WJIM UHBIX TEOPETUUYECKHUX IMOJIOKEHUI. 3aJaBaTh MPENOJaBaTEN0 YTOUHSIOIINUE BOIPOCH! C Le-
JIBIO YSICHEHUSI TEOPETUYECKUX MOJIOKEHUM, pa3pelieHUs] CHOPHBIX CUTYalUH. ... U T. 1.

MeToauyeckue yKa3aHHs M0 CAMOCTOSITeILHOH padoTe HA M3yYaeMbIM MAaTepHAIOM M NPH
NMOATrOTOBKE K NPAKTUYECKUM 3aHATHAM

Hauunnate Ha/mO ¢ M3ydeHUs peKOMEHIOBaHHON TuTeparypbl. Heo0XoauMo MOMHHTE, YTO Ha JIEKIIUN OOBIY-
HO pacCMaTpUBAETCS HE BECh MaTE€pHall, a TOJIbKO €ro 4yacTb. OCTalIbHAsI €r0 YacTh BOCHOJHSAETCS B IPOLEC-
Ce CaMOCTOSITEIbHON paboThl. B CBsi3u ¢ 3THM paboTa ¢ peKOMEHIOBAaHHOM JIMTEPaTypoit o0s3arenbHa. Oco-
00e BHMMaHUE MPH 3TOM HEOOXOAUMO OOPATUTh Ha CONIEPKAHUE OCHOBHBIX TIOJIOKEHHUH U BBIBOJIOB, OOBsIC-
HEHHE SBJICHHUIA U (HaKTOB, YSICHCHUE IMPAKTHYECKOTO IMPIIOKEHUS PAacCCMAaTPUBAEMBIX TEOPETUYECKHX BO-
mpocoB. B mporiecce 3T0#t paboThl HEOOXOAMMO CTPEMHUTHCS MOHATH M 3alIOMHUTH OCHOBHEIE TTOJIOMKEHUS
paccMaTpuBaeMoro Marepuasna, IpUMephl, MOSICHIIONINE €r0, a TaKKe pa3odpaThCs B MILTIOCTPATHBHOM Ma-
Tepuaie... u T.A.
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10 Onucanue MaTepUAILHO-TEXHHYECKOT0 00ecredeHusi, He00X0IUMOTro sl
OCYILIeCTBJICHUSI 00Pa30BaTEJIbHOI0 MPOLECCa MO JUCHUILIHHE (MOTYJII0)

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 caMOCTOSITENFHON 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

OcBoeHue AUCHUIUIMHBI OOYYarOIIMMUCS C OTPAHUYEHHBIMH BO3MOKHOCTSIMHM 37J0POBbS
MOYET OBITh OPTaHU30BAHO KaK COBMECTHO C JIPYTMMHU OOYYaIOIIMMHUCS, TaK U B OTJCIBHBIX TPYTI-
nax. [Ipennonararorcsi cnenuagbHblEe YCIOBHS AJIS MOJIydeHHs 0Opa3oBaHUs OOYYarOLUIMMUCA C
OrpaHMYEHHBIMU BO3MOKHOCTSIMU 3/J0POBbSI.

[Tpodeccopcko-negarornyeckuii  cocTaB 3HAKOMHUTCA C IICHXOJIOT0-(U3UOIOIMYECKUMHU
0COOEHHOCTSIMH O0YYaroIUXCs MHBAJIHMIOB U JIMIl C OrPAaHHYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBBS,
WH/IMBUYAIbHBIMU MIPOTpaMMaMy peaOMIuTaliy MHBAIUIOB (pu Hanmuuuu). [Ipum HEoOXomumo-
CTH OCYUIECTBIISIETCS JONOJHUTENbHAS MOJEPIKKA MPENOAABaHUS ThIOTOPAMH, IICUXOJIOIaMHU, CO-
UATBHBIMU paOOTHUKAMHU, POIIEAIIMMHU TOJATOTOBKY aCCUCTEHTAMHU.

B cooTBeTcTBUM ¢ METOAMYECKUMHU peKoMeHaanusMu MunoOpHayku P®D (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce HpeAroaraercsi UCIoJib30BaTh COMAIBLHO-aKTUBHBIC U pedIieK-
CHUBHBIE METOJIbl 0O0YUYEHHMsI, TEXHOJIOTMH COLMOKYJIBTYPHON peabuIuTaluM ¢ 1eJIbI0 OKa3aHUs I0-
MOILIM B YCTAHOBJIEHUU IOJIHOIIEHHBIX MEKJIMYHOCTHBIX OTHOILIEHUH C APYTMMHU CTYJIE€HTaMH, CO-
3JaHUHU KOM(OPTHOIO IICUXOJIOIMUYECKOro KiIMMara B cTyjaeHueckoi rpymmne. Ilogdop u pa3paboTka
y4eOHBIX MaTEpUAIOB MIPOU3BOAATCS C YUETOM MPEIOCTABICHUSI MaTepralla B pa3IMuHbIX (opMax:
ayJMajJbHON, BU3YaJIbHOM, C MCIIOJIb30BAHUEM CIIELUAIBHBIX TEXHUYECKUX CPEICTB U MH(pOpMaIu-
OHHBIX CHUCTEM.

OcBoenne qucuuiuivHel aunamu ¢ OB3 ocyiiecTBisieTcs ¢ UCIOIb30BaHUEM CPEACTB 00Y-
YeHHs1 OOLIeTro M CIEIMaTbHOr0 Ha3HAYEHUs (MePCOHATBFHOTO W KOJUICKTHBHOTO MCIIOIB30BAaHUS).
MarepuanbHO-TEXHHUUYECKOE oOecrieueHre MpeaycMaTpuBaeT NpUcnocoOIeHne ayIuTopuid K HyxX-
nmam jur ¢ OB3.

dopma poBeAeHUs aTTECTALMU Ul CTYJEHTOB-UHBAJIMIOB YCTAHABIMBAETCS C yUYETOM HH-
JTUBHIYAIBHBIX TIcuXodu3nyeckux ocooennocreut. s crynentoB ¢ OB3 mpexycmarpuBaercs 10-
cTynHast (hopMa MpeoCTaBICHUS 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 (JIsI JTMI] C HAPYLICHHUSIMH CITyXa, PEUH, 3PCHU);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/laHus BCIYX (IUIsl JIUI] C HApYIIEHUSIMH 3PEHUS).

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 3PEHMSI, ONOPHO-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 OHEHOYHbBIX CPEI[CTB1
10 AMCIUILINHE

XumMus

HanpaBnenue noaroToBku

11.03.04 "Snexmponuxa u nanosnekmporuxa"

HamnpasnenHocTs (mpoduiib)
00pa30BaTeNbHOM POrpaMMbl

HpOMleJleHHCl}Z JIEKMPOHUKA

Kpanmudukanus BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2020
(no yuebHomy niawy)
®opma 00yueHus 3a04Has
TexHomorust 00yueHus MpaoUYUOHHASL
Kypc Cemectp TpynoeMKocCTs, 3.€.
1 1 3

Bua npomexyTo4HON aTTecTaluu

OOGecneunBaroliee noapas3aeieHne

3auem c oyenkoti

Kageopa «XuXT - Xumus u xumuuecxkue
MEXHOI02UU Y

! B JaHHOM MPUIIOKEHHUH TIPE/ICTABIICHBI THIIOBBIE OIIEHOYHbBIE CpecTBa. [10THBIN KOMILIEKT Orfe-
HOYHBIX CPECTB, BKJIIOYAIONINN BCe BApHAHTHI 33/1aHUH (TECTOB, KOHTPOJIBHBIX PaboT U 1Ip.),
IpeUiaraeMbIx 00y4JaroemMycs, XpaHuTcs Ha Kadeape B OyMa)KHOM U 3JICKTPOHHOM BHJIE.
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1 IlepeuyeHb MIAHHUPYEMBIX Pe3yJabTATOB 00y4eHHsI N0 JUCHUILIHHE (MOIY.II0),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJIbTaTaMHi 00pa30BaTeIbHON NPOrpaMMblI

Ta6muma 1 — KomneTeHImu 1 MHANKATOPHI MX TOCTHKCHHS

KO,I[ N HAUMCHOBAHHEC
KOMIICTCHII U

I/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3ynabTaThl
00y4YeHUs IO TUCITUILTNHE

O6menpodeccuoHaabHbIE

OIIK-1. Cnocoben
HCIIOJIB30BaTh  II0JIO-
JKEHHSI, 3aKOHEI U Me-
TOABI E€CTECTBEHHBIX
HAayK M MaTEeMaTUKHU
Il pelieHust 3ajady
VHKEHEPHOM nesi-
TEILHOCTH

OIIK-1.1.

3Haer (yHIaMEHTaIbHbBIE 3aKOHBI
IPUPOIbl, OCHOBHBIE (PU3NYECKUE
U MaTeMaTUYEeCKUE 3aKOHBI
OIIK-1.2.

YMmeer npuMeHsTh HU3NUEcKIe
3aKOHBI U MaTEMaTU4YECKUE METO-

Jbl JJI1 PCIICHUS 3aaa4 TCOPETHYIC-

CKOTr'0O M MPUKJIAAHOIO Xapakrepa
OIIK-1.3.

Birageet HaBBIKaMH HCIIOIB30Ba-
HUS 3HAaHUH QU3UKHA U MaTEMaTH-
KM IIPU PEIICHUU MTPAKTUYECKHUX
3a7a4

3Harh (QyHIaMEHTAIbHBIC TOHS-
THSI, 3aKOHBI M TEOPUU COBpE-
MEHHOM M KJIACCUUYECKOM XHU-
MHHM, OCHOBHBIE XHMHYECKHE
SIBJICHUS.

YMeTh IpPUMEHATh (PU3HUECKHUE
3aKOHBI 1 MaTeMaTHYeCKHE Me-
TOABI JJIs pEIICHUs 3adad Teo-
PETUYECKOTO W  MPUKIATHOTO
XapakTepa

Bianers HaBbIKaMH ITOCTAHOBKH
U TPOBEICHUS XHUMHYECKOTO
OKCIEpUMEHTa, O0O0paldOTKU U
aHanu3a pe3yJabTaToB M pe-
IICHUS TPAKTUYECKUX 3a]1a4

Tabmuna 2 — [Mactiopt (GoH/1a OIIEHOYHBIX CPEJICTB

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 1aGopaTOpHBIX  PaboT,
2. Crpoenue BelecTBa 2. IpakTuYecKas | yarpryme samiceii B ma-
3. OcCHOBHBIE ~ 3aKOHO- pabora Nel-4

MEpPHOCTH XUMHUYECKUX pe-
Ak

4, PactBopel u npyrue
JIUCTIEPCHBIE CUCTEMBI

5. DNEKTPOXUMHUYECKUE
MIPOIIECCHI

6. ONEMEHTBI Kaye-
CTBEHHOTO W KOJIMYECTBEH-
HOT'O aHaIIM3a
BricokomouiekynsipHbIe Co-
CIMHEHHS

3.

KonTponbHast pa-
oota

OOpaTOpHOM JKypHAJIe,
YCTHBIN ONPOC MO TEMeE
2. Brinonnenue
MPAaKTUYECKUX 3a/1aHuil,
HaJIMYME KOHCIIEKTa IO
TeMe

3. KouTponbHas
paboTa TPOBOAMUTCS B
yacel  BHEAYAMTOPHOMN
pabotbl. O6yuaronuecs
MOJTy4aroT 3aJaHus JUIs
IPOBEPKU YCBOCHHS
NpOoiiIeHHOT0 MaTepua-
na. OueHuBaeTca mpa-
BUJILHOCTb PEILLICHUSI.

2 Mertoanueckne MaTepHuaJibl, oNpe/ie/sA0NMe NPOLeAYPbl OlleHUBAHUS 3HAHUI,
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YMeHH I, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapAKTEPU3YIOLIHME MPOLecC
(¢GopMupoBaHHus KOMIIETEHIM A

Meroauueckre MaTepHabl, OMPEACIAIONIAE POLEAYphl OIEHUBAHUSA 3HAHHWN, YMCHUH,
HaBBIKOB U (WMJIM) OIBITA JIEATENILHOCTH, MPEACTABICHBI B BHEC TEXHOJOTHYECKOW KapThl JUCIIH-
winHbI (Tabuuma 3).

Tabmuna 3 — TexHonornyeckas Kapra

HaumenoBanue Cpoxu HIkana oueHu- Kpurepun
OLIECHOYHOI0 CpPe/ICTBA BBINOJIHEHHU S BaHMsI OllCHUBAHUS
1 cemectp
Ilpomesrccymounan ammecmayus 6 gpopme 3auem c OUeHKOU

1. | Jlaboparopuas pa6ora ceccus 10 GammoB * 4 | Beimmonnenue - 2

paboThI Oamnos/pabora,

odopmiieHnE

71a00paTOPHOTO
KypHama - 2

Oamnos/pabora,

yCTHas  3aluTa
(o Bompocam) 6
0aJioB.
OueHuBaeTcs
BJIAJICHUE Marte-
pHaJoM, €ro CH-
CTEMHOE OCBOE-
HUE, CII0CO0-
HOCTh  TpPHUMeE-
HATh  HYXKHbBIE
3HAHUS, HABBIKU
U yYMEHHUS TIpH
aHaimMze  Tpo-
ONEMHBIX CHUTY-

aIui.
2. | IIpaktudeckas pabora ceccus 10 GammoB * 4 | OuenuBaercs
paboThI BJIaJICHUE MaTe-

pHajoM, ero cH-
CTEMHOE OCBOE-
HHUE, CII0CO0-
HOCTB TIpUMe-
HSTh HYXKHbBIE
3HAHUS, HABBIKH
Y yMEHUS TIPU
peleHNH TpaK-
TUYECKHUX 3a]1a-
HH. bamisl
YMEHBIIAI0TCS
MPOTIOPIIHO-
HAJIBHO MPOLEH-
Ty IPaBUIIBHO-
CTH pELICHHUS.

3. | KonrponbHas pabota cemMecTp 100 6amnoB [TpaBuabHOE
pelieHue 3agay
(10 6ain-
JIOB/3a/1a4a).
bayuiel ymeHb-
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no

HaunmenoBanue Cpoknu Ixkana ouenn- Kpurepun
OIIEHOYHOI0 CpeACTBA BBINOJIHEHHS BaHUsl OlleHMBAHUS
IAI0TCS TPO-
HOPIUOHATILHO
MPOLEHTY Ipa-
BUJILHOCTH pe-
HICHUSI.

HUTOI'O: - 180 6amoB -
Kpurtepuu oneHKH pe3y/1bTaTOB 00y4eHHs 110 JUCHUILIMHE:

0 — 64 % oT MakcUMajibHO BO3MOXHOW CYMMBbl OaJJIOB — «HEYIOBJIETBOPUTEIHLHO)
(HEeIOCTaTOYHBIN YPOBEHD Ui IPOMEKYTOUHOM aTTeCTalluy 110 AUCLIUILINHE);

65 — 74 % OT MaKCUMaJbHO BO3MOXKHOW CYMMBI OQJJIOB — «YIOBJIETBOPUTEIHLHOY»
(moporoBblii (MUHUMAJIbHBIN) YPOBEHb);

75 — 84 % oT MakCHUMaJbHO BO3MOXHOW CyMMBI 0aJJIOB — «XOPOLIO» (CpeIHUN YPOBEHb);
85 — 100 % ot MakcuMaiabHO BO3MOKHOM CyMMBI 0aJIOB — «OTJIMYHOY» (BBICOKUH (MaKCH-
MaJIbHbIN) YPOBEHbD)

1 Tunosbie KOHTPOJIbHBIC 3aIaHUS WJIN UHBIC MaTEepUaJIbl, H606X0}II/IMI)I(') aJId OCH-

KM 3HAHUI, yMEHUH, HABBIKOB U (WJIN) ONBITA 1eATEJIbHOCTH, XapaKTEePHU3YIOLIHe
npoiuecc pOpMHUPOBAHUS KOMIIETEHUHIA B X0/1e 0CBOeHHsI 00pa30BaTeIbHOM MPO-
rpaMmbl

3.1 3apanus I TeKYIero KOHTPOJIsl ycleBaeMoCTH
BxoaHO# KOHTPOJIb
Kakoii BuJ MeeT BbIpaK€HHUE CKOPOCTU MPSIMON PeaKIiu
C(1) + Oz(1) ©CO2(T)
Hanucats ruaponus kapOoHaTa HaTpus, yKa3aTh PEaKLUIO CPE/IbI.
Kaxoit peakTuB 00HApYKHBAET B PACTBOPE HATMYHE HOHOB Fe*%?

1) JKenrast kpoBsiHas COIB;
2) KpacHast kpoBsiHasi COJb;
3) JIMMETUTIIHOKCUM;
4) Pomanug aMmoHus.
JocTtpolika, Kakoro SHEPreTHUYeCKOro Mo ypoBHS MPOUCXOAUT B aTome Ni?
1) 4s 2) 3p 3)3d 4) 4p
B kakoM coenuHenuu creneHb okuciaeHus Co paBHa +3 ?
1) Fe;[Co(CN)4] 2) [Co (NH3)6]Cl3 3) Co(OH), 4) [Co(H20)6]SO4
Kakoe u3 mokpbITHii jxese3a sSBisieTcs aHOAHBIM B HEUTpanbHOU cpeze ?
1) CBuHIIOM 2) XpomoMm 3) Huxenem 4) HuaKoM.

[Touemy B cemelicTBe F€ HauMeHee aKTUBHBIM METAJIJIOM SIBIISICTCS HUKENb?

1) Tak Kak IMeeT CaMyI0 HU3KYIO TeMITepaTypy IUTaBJICHUS;

2) Tak kak UMeeT HauOObIIYIO TNIOTHOCTH;

3) Tak kak nMeeT HauboJIee MOJTOKUTETHLHOE 3HAYECHUE DIICKTPOTHOTO TTOTCHITHATIA;

4) Tak xak uMeeT HanboIee BEICOKHM MpeaeN 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 Mepes 3JEKTPOHHBIM ?
3) Uto Ha3bIBaeTCs OKHCIUTENIEM U BOCCTaHOBHUTENEM? MOryT JI aTOMBI B BBICIIEH CTEIIEHU OKHC-
JeHus] ObITh BOCCTAHOBUTEISIMU, @ B HU3IIECH CTENEHU OKUCICHUS — OKuciuteasimMu ? OTBeT moj-
TBEPAUTE IPUMEPAMHU.
4) 3anumuTe ypaBHEHHE JIJIsl BBIYUCICHUS OKUCIUTEIHHO-BOCCTAHOBUTEIBHOIO MOTEHIMANA. B ka-
KOM HaIpaBJICHUU MONAET peaKius, eClId MOTSHIMAI OKUCIUTENs OOJbIIe OTEHIMAala BOCCTaHO-
BUTENSA ?
5) IIpounTaiite npaBuiIO AIEKTPOHHOrO OanaHca. Ilo kakoMy mpUHLMITY TOAOMPAIOTCS OCHOBHbBIE
kod¢uimenTs ? CylHOCTh paccTaHOBKU KOA((UIMEHTOB B OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX
PEaKIHsIX METOIOM a) 3JIEKTPOHHOTO OasiaHca; 0) HOHHO-3JIEKTPOHHBIM.
6) PacckaxuTte o mporeccax okucienus u BocctaHopnenus. Kak snuser pH pactBopa Ha npoiiecchbl
OKHCJIEHHS U BOCCTaHOBJICHUS ?
7) Uto Ha3bIBaeTCsl OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIM 3KBUBAJICHTOM (M, OKUCIUTENS, m, BOC-
CTaHOBUTEJIS)?
8) PaccraBbTe KO3 (HULIMEHTHI U YKAKUTE BOCCTAHOBUTEIND U OKUCIIUTENb B YPaBHEHUSX (BapHaHT)

I[To Teme «DneKTpOXUMUYECKas KOPPO3HsI METAIIOB
1) Yto Ha3bIBaeTcs koppo3uein? 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 JIEKTPOIuTa?
3) OJ1C anemeHTa, COCTaBICHHOIO U3 MEIHOIO M CBMHIIOBOTO AJIEKTPOJIOB, omylieHHbIX B 0,1 M
pacTBOphl UX COOCTBEHHBIX couiel, paBHa 0,48 B. M3MeHUTCS U pa3HOCTh MOTEHIHUANIOB, €CIIU
B3iTh 0,001 H pacTBOpBI? OTBET MOATBEPIUTE PACUETOM.
4) Kakas ranpBaHHYecKas Iapa BO3HMKAaeT MpPU KOPPO3MU YIVIEPOAMCTOM CTald B HEHTpabHOU
cpene? YKaxuTe MpoLecchl Ha KaToJle M aHOJE, IPUHUMAsi BO BHUMAaHUE, YTO YIJIEpOINUCTas CTallb -
CIIaB JKeJe3a ¢ yriiepoaoM Wi kapouaom xenesa FesC.
5) CocraBbTe CX€MYy KOPPO3MOHHOI'O Pa3pylI€HUs aJIIOMHHHEBOrO CIUIaBa ¢ JOOABKOW MarHus B
KHCJION ¥ HEUTPAJILHOU Cpelax.
6) DeMeHT, aHOJIOM KOTOPOTO SIBJISIETCS IIMHK, B T€UEHUE JIBYX 4acoB AaBaji Tok cwioi 0,8 A. Ka-
KO€ KOJINYECTBO LIMHKA IIPU 3TOM HU3PacX0J0BaAIOCH?
7) TloueMy HEBO3MOKHO MU3MEPHUThH a0COIOTHYIO BETMYUHY AJIEKTpoIHOTrO notennuana? [puseau-
T€ CXEMY U3MEPEHUs OTEHIIAAja C TOMOLIBIO AJIEKTPOJIOB CPABHEHUSI.
8) Kak 3aBUCUT CKOPOCTh AJIEKTPOXUMHUYECKOW KOPPO3UU OT CKOPOCTH aHOAHBIX M KATOJIHBIX peak-
uun?
9) B kakux cpenax npeo0ianaeT KUCIOpPOIHAs JENosipu3anus, a B Kakux Bojgopoanas? Kakas ne-
HOJIIPU3ALMS XapaKTepHa sl aTMOC(epHOH, TOUBEHHONW U MOPCKOI KOppo3uu?
10) ITouemy KOHCEpBHBIC OAaHKH JIETAIOT U3 JIYKEHOTO KeJjie3a, XOTs IMHKOBAaHHOE JKeJe30 3alllu-
1Aa€T JIy4Ile IPU MOBPEKIECHUH TOKPBITHS?

Ilo TeMe «3aKk0oH 3KBUBAJIEHTOBY:
1) Yto Ha3bIBaeTCs IKBUBAJIEHTOM?
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, PKBUBAJICHTHOI MacChl?

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

7) 13 1,083 r okucu MeTaiia Mpy MpOKaJMBaHUM ObUT mojiydeH 1 T meramra. Haiigure skBuBa-
JIEHTHYIO MacCy METajula U €ro aTOMHYIO Maccy, €ClIM CTEIeHb OKUCIeHHus MeTaiia (+2). Uto 3To
3a MeTtay?

[To Teme «KecTkoCTh BOABI:
1) B kakux equHUIIAX ONPEACNIICTCS )KECTKOCTh BOJIBI?
2) Kak ycTpaHsieTcss BpeMEHHasl JKECTKOCTh BOJbI?
3) Kak ycrpaHsercs mocTosiHHast )KeCTKOCTh BOJIbI?
4) OOBACHUTE MPUHLIUI JEHCTBUSI 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 mouwio 8 miu 0,01H pactBopa Tpunona b. Omnpenenute 0011y10
YKECTKOCTb BOJIBI.

ITo Teme «CKOPOCTh XUMUYECKUX peaKluili. XUMUYECKOE PABHOBECHUE:
1) Uto Ha3bIBaeTCS CKOPOCTHIO XUMHUUYECKON peakiuun? E€ equHULIbL.
2) Yro Ha3biBaeTcs 3Heprueit akruBanuu? E€ BnusgHNE HA CKOPOCTb XUMUUECKON PEAKIIUH.
3) Maiite GpopMynIHpOBKY 3aKOHa JEHCTBYIOIIMX MacCc U MPUBEIUTE MAaTEMATUYECKOE BbIPAKEHHE
3TOrO 3aKOHA: a) JIJIsl TOMOTEHHBIX CHUCTEM; 0) JUIsl FETEPOT€HHBIX CUCTEM.
4) O0bscHUTE BIMSIHUE KOHLIEHTPAIMH U TEMIEPaTypbl HA CKOPOCTh XUMUYECKUX PEAKIIHH.
5) Bo ckoibKO pa3 M3MEHUTCS CKOPOCTh HEOOpATUMOM PEaKIMu, €CIM KOHIEHTPAIIUI0 UCXOIHBIX
BEIIIECTB YBEIMYHUTH B IATh pa3 (BapHaHT)
6) Uto Ha3bpiBaeTcs XMMHUECKUM paBHOBecueM? llpuBenuTe HECKOIBKO MPUMEPOB XUMHUYECKOTO
paBHOBECHSI.
7) Paccunraiite 3Hau€HNE KOHCTAHTBl PAaBHOBECHS JJISl CIENYIOIIMX T'OMO- U T€TEPOT€HHBIX CUCTEM
(BapuaHT)
8) IMpunmun Jle-1llatense.
9) Bo ckoabKO pa3 U3MEHUTCS KOJUYECTBO MPOAYKTA PEAKIMM NMPH YBEIMUYEHUM JIABICHUS B CH-
cTeme B 3 pasa? (BapHaHT)
10) Kak Heo6X01MMO U3MEHUTh TEMIIEPATYPY U JIaBJIE€HUE, YTOOBI CMECTUTh XMMHYECKOE PaBHOBE-
CHE B CTOPOHY MPOJIYKTOB peakuuu? (BapUaHT)

ITo Teme «I'maponn3 coneinr:
1) Yto noHUMAIOT MO TUAPOIU3OM COJIECH?
2) Bee nu conu mpu pacTBOPEHUH B BOJIE MOJBEPraroTcs Tuipoian3y? OTBET MOSICHUTE.
3) Urto Takoe KOHCTaHTa BOJIbl, HOHHOE IIPOM3BeieHUE BoIbl? Kakue 3HaueHNs NMEIOT 3TH BEJTNYU-
HBI?
4) Yto takoe pH, pOH?
5) Kakue BemecTBa Ha3bIBAIOTCSI UHAUKATOPAMHU, JIJISl UETO UX UCIIONB3YIOT? UTO Ha3bIBaeTcs MH-
TEpBAJIOM Iepexo/ia MHAUKaTopa’?
6) Berunciure koHeHTpaniio noHoB 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 BO3MOKHBIM CTYTICHSM. (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 ruapoan3a? OnpeaenuTe KOHCTAaHTY THAPOJIA3a I CONel. (Bapu-
aHT)

10) Ykaxkute (hakTopbl, KOTOPBIE BIUSIOT HA CMEIICHUE THIPOJIUTHUYECKOTO paBHOBeCcH. 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 BYX COJICH (BapHaHT).

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

ITo Teme «Katanusz»
1) Yto Ha3bIBaeTCS KaTAIU30M ? KaTaau3aTtopom ?
2) Ha3oBuTEe OCHOBHBIE IPU3HAKH KATAIUTUYECKUX PEAKIIUH.
3) Uto Takoe rOMOreHHBbIN, TeTepOreHHbIN KaTanu3? OTBET WIUTIOCTPUPYITE 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 KaTalIn3aTopa Ha CKOPOCTh XUMUYECKOW PEAKIUH IIPU IeTePO-
TeHHOM KaTajuse.
7) Uto Ha3pIBaeTcs ajncopOruei, pusmdeckoit ajcopOiueit u xemocopOrueit? OTBeT WILTIOCTPHU-
pyHlTe IpUMeEpaMH.
8) OOBsicHUTE BIMSHKE IUIOIIAIU TOBEPXHOCTH KaTaIn3aTopa U €€ CTPYKTYpPbI IIPU FeTEPOr€HHOM
KaTaJln3e Ha SHEPIHI0 aKTHUBALUH.
9) Kakue BeniecTBa Ha3pIBalOT MHTHOUTOPAMH, KaTATUTHUECKUMHU saMu. [IpuBeanTe KOHKpETHBIE
HpUMEPBI.
10) Uto Ha3bIBaeTCs CEIEKTUBHOCTHIO (M30UpaTenbHbIM eiicTBUEM) KaTanu3aropa? [Ipusenure
IIPUMEPBI CEIEKTUBHOCTH KaTaJau3aTopa Ha MIPOMBIIIIEHHBIX IPUMEpPAX.
11) Uto Ha3bIBaeTCsl aBTOKATAIN30M, aBTOKATAIU3aTOPOM?
12) Yro Ha3biBaeTcs pepmeHToM? [IprBeuTe KOHKPETHBIE IPUMEPHl XUMUYECKHX peakLuil ¢ y4a-
cThe (epMEHTOB U Ha30BUTE (PEPMEHT yUaCTBYIOIINN B COOTBETCTBYIOIIEH PEAKIIUH.
13) O6bscHUTE BAMSHKUE KaTalu3aTOpa Ha SHEPTUI0 AKTUBALIMY NPH KaTaTUTUYECKOM NPOTEKaHUH
nporecca.

[To Teme «DneKTpoau3»
1) Uto Ha3bIBaeTCS ANEKTPOIU3OM?
2) B kaxoii mocneoBaTeaIbHOCTH UAYT MPOIIECCHl Ha KaToje U aHoe?
3) Haiite dopmynupoBky 3akoHa Papanes. Ckoiabko cepedpa BBIASIUTCS MPH MPOIMYCKAaHUU TOKA
cusoi 4 A B Teuenue 2 4 5 mun 50 ¢ uepe3 pacTBop conu cepedbpa?
4) IlpuBenuTte npuMep BTOPUUHBIX MPOLIECCOB MPHU IIEKTPOIIU3E.
5) Uto Ha3pIBaeTCS BHIXOJIOM IO TOKY ?

ITo Teme «DnekTponuTHYECKask JUCCOUALUSD)
1) Yto Takoe 3eKTpOoIuTHYECKas JuCCouanus’?
2) B yem cymHOCTb 3J€KTPOTUTHUECKOMN AUCCOIan?
3) Kakue BelecTBa Ha3bIBAIOTCA AIEKTPOJIUTAMU?
4) Yem oTnnyaroTcs ciadble 3JIEKTPOJIUTHI OT CUIIBbHBIX ?
5) Kak Komu4ecTBeHHO XapaKTepU3yeTCsl MPOIIECC AMEKTPOIUTHIECKON TUCCOIIUAIIUU CITa00T0 U
CHUJIBHOTO JIEKTPOJIUTOB?
6) Kakas qucconmanus Ha3bIBa€TCs CTYNEHYATOU?
7) Kakue hakTopbl BIUSIOT HA MIPOIIECC AICKTPOIUTHUSCKON TUCCOITHAITHN?
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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 OKCHI, 00J1a1atoliii aM(pOTEpHBIMHA CBOMCTBAMHU:

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

VYka3arh coelMHEHHE, B COCTaB KOTOPOTO BXOAMT aHUOHBI ¢ KOH(pUTYypannei 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 IIPAaBUIILHOMY JUIS TIOHATHS «QHEPIUS NOHU3ALUN:

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

OHeprus, He00X0AUMast U OTPbIBA IIEKTPOHA OT HEBO30YXKIEHHOTO aTOMa.

OHeprusi, KOTOPYIO HEOOXOIUMO 3aTpaTuTh, YTOOBI cJenaTb AaKTHUBHBIMH BCE MOJIEKYIIbI,
coJlepKalIuecs B MOJIE JaHHOTO BELIECTBA.

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

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

1)  Sb(Nesl) 3)  Cr(\e24)
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 [To anekTpoHHO# hopMyIe ONpeAeIUTe, B KAKOH TPYIINE PACIIONOKEH DIEMEHT
1) 2 2) 5 3) 7 4) 4

2 B xakom mepuojie HaXOAUTCS AIEMEHT C dJIEKTPOHHOU 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) [I&nouHo3eMenbHbIE 3JIEMEHTHBI

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 31eKTpOHHBIX (OpMYJT COOTBETCTBYET 0003HaueHuto Ti (22)?

1)

2)

3)

9 Ilo snexTpoHHOIl (QopMmyle 3jeMeHTa ONPEACINTE MAKCUMAJIbHYIO IIOJIOXKHUTEIbHYIO CTEIECHb
OKHCJIEHHS, KOTOPYIO OH MOXET MPOSIBIISITh B COETUHEHUSX

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

10 YUem oTanyaroTcst 31eMeHTbl—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 dKBHUBAJIEHTOB (hoc-
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 IO KBAHTOBBIM sueiikam. K kakomy
AJIEKTPOHHOMY CEMENCTBY OTHOCUTCS KaXK]IbIi U3 3TUX 3JIEMEHTOB?

3. Hcxons w3 TOJIOKEHUS TepPMaHUS W TEXHEIHS B IMEPUOJAMYECKOM CHCTEME, COCTaBbTE
dbopMyIibl METa- U OPTOTEPMaHUEBON KHCIIOT, ¥ OKCHJA TEXHEIUsS, OTBEYAIOIINE WX BBICIICH
creneHu okucieHus. M3oopasure GopMysbl 3TUX COSTUHEHHH TpaduuecKH.

4. Bpluncnute KOJIUYECTBO TEIUIOTHI, KOTOPOE BBIACIUTCS MpHU BoccTaHOBIeHUU Fe, O3 me-
TaJNIMYECKUM allFOMUHUEM, eclii Obu1o momydyeHo 335,1 r xkenesa.

5. Beruuciure QGE gg CICIYIOLIMX PEAKLIHIA:

A) 2NaF(K) + Clz(r) = 2NaC|(K) + Fz(r)

6)Pb02(,<) + ZZn(K) = Pb(K) + ZZnO(K)

MoHO 71 IOTy4uTh (GTOp MO peakiuu (a) u BocctanoBuTh PhO; 1iuHKOM 110 peaximu (0).

6. OKucieHe cepbl U ee JUOKCHa IPOTEKAaeT [0 ypaBHEHUSM:

2) S + 02 = SOx;

6) ZSOZ(F) + 0, = 2303@.

Kak M3MEHHUTCSI CKOPOCTh 3TUX PEAKIHiA, €CI 00BEMBI KaXKI0M U3 CHCTEM YMEHBIIUTH B Ye-
ThIpE pa3a?

7. BbruuciauTe MOJSPHYIO KOHLEHTPALMIO U MOJSIPHYIO KOHIIEHTpaluio skBuBasieHTa 20%-
HOTO PAacTBOPA XJIOPH/IA KalbIHs IOTHOCTBIO 1,178 r/em®,

8. CocTaBbTe HOHHO-MOJIEKYIISIPHOE U MOJIEKYJISIPHOE YPaBHEHUS TUPOIIN3a, IIPOUCXOISIIe-
ro npu cmemuBanun pactBopoB KoS 1 CrCls. Kakias u3 B3AThIX coueil ruaponusyercs Heobpa-
THUMO JI0 KOHIIa C 00pa30BaHNUEM COOTBETCTBYIOIINX OCHOBAHUS M KUCIIOTHI.

9. Kakue comu oOyciaBIUBAIOT KECTKOCTh MPHUPOAHONW Bojabl? Kakyro >XecTKOCTh BOJIBI
Ha3bIBAIOT KapOOHATHOM, HeKapOoHaTHOM? Kak MOXHO yCTpaHHTh KapOOHATHYIO, HEKapOOHAT-
HYIO0 ’KecTKOoCcTh? Hanuimre ypaBHEHUsI COOTBETCTBYIOLINX PEaKLIUH.

10. TlomumepoM Kakoro HENpenelbHOro YIIeBOJOpPOAA SIBJISAETCS HATypalbHBIA Kaydyk?
Hanummre cTpykTypHYI0 GopMyity 3TOro yriaeBogoposa. Kak Ha3pIBaroT npolecc npeBpaieHus
Kaydyka B pe3uHy? UeM 1o CTpOCHHIO U CBOMCTBAM Pa3IMYAIOTCS KaydyK U pe3uHa?

Bapuant Ne2

1. Peakiuu BIpakarOTCA CXEMaMU:

P+HIO; + H,O = H3PO4 + HI
H,S + Cl, + H,0O = H,SO,4 + HCI

CocTaBbTe 2JEKTpPOHHBIE ypaBHEHUs. PaccraBbTe KOA(h(GUIIMEHTH B YPaBHEHUSIX PEAKIIHIA.
JITst KaXKJTOM peakiuy YKaXXUTe, KaKoe BEIIESCTBO SBJISACTCS OKHCIUTEIIEM, KaKOe — BOCCTaHOBH-
TeJeM; KaKOe BEI[ECTBO OKHUCISETCS, KAKOe — BOCCTAHABIUBACTCA.

2. VYBeNIHYUTCS, YMECHBIIUTCS WM OCTAHETCS 0e3 M3MEHEHHWs Macca IMHKOBOW TUTACTHHKU
npu B3auMoielcTBIM ee ¢ pacTBopamu: a) CuSQOy; 6) MgSOy; B) Pb(NO3),? ITouemy? CocTaBb-
TE DJIEKTPOHHBIC  MOJICKYJISIPHBIC YPABHEHHS COOTBETCTBYIOIINX PEAKITUH.

3. CocTaBbTe cxeMy TalbBAHUYECKOTO JIEMEHTa, B OCHOBE KOTOPOTO JIEKUT PEaKITHs, Mpo-
TEKAaFoIIast 0 YPABHCHUIO

Ni + Pb(N03)2 = NI(NOg)z + Pb

Hanummure 31eKTpOHHBIE YpaBHEHHSI aHOJHOTO M KaTOAHOTO mpoieccoB. Berunciure DJ1C
9TOr0 JJIEMEHTA, ECIIN [Ni2+] = 0,01 moib/m, [Pb2+] =0,0001 mons/n1. OtBer: 0,064 B.

4. BoccTtaHoBIeHHE OJHOTO U3 OKCUIOB XKejle3a UIET 10 CXEeME:



Fe3Ou) + Si) — Fey) + SiO;). Bo3morxkeH m 3TOT mporecc npu CTaHIapTHBIX yelaoBHAX? 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 BelecTBa B B HekoTopom o0be-

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

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

6. Kakoit o0bem rasa Beiaenurcs, eciau 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,.

a HBr = 0.899; a H,CO3; =0.0017; a 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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