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1 OOume mooKeHus

Pabouas nporpamma AUCHUIUIMHBI «XUMHSD COCTABJICHA B COOTBETCTBHU C TPEOOBaHMSI-
MU (heZiepalIbHOTO TOCYAaPCTBEHHOIO0 00pa30BaTEIbHOIO CTaHAAPTa, YTBEP)KICHHOTO MIPUKA30M
MunucrepcrBa oOpa3oBanus u Hayku Poccuiickoii ®deneparnu Ne 144 ot 28.02.2018, u ocHOB-
HOW mpodeccHOoHaIbHOM 00pa3oBaTeIbHOM NPOrpaMMbl HOJATOTOBKH «JIEKTPONPHUBOJ U
aBTOMaTHKa» 1o HampasieHuto 13.03.02 "DneKkTposHepreTruka U 3IeKTPOTEXHUKA" .

3agaun HaxonuTe onTuMainbHble YCIOBUS Il MPOTEKAHUS XMMHYECKHUX MPOIIECCOB;

AVCHUTIINHBI OIMCHIBATH XMMHU3M OCHOBHBIX XHUMHUYECKHUX MPOIECCOB; OBIAAETh ITPUEMAMU
Y METOJMKaMHU PEIICHUS KOHKPETHBIX 3aJ1a4 U3 Pa3IMYHbIX Pa3/eI0B XHUMUU;
BBIABJISITh B3AMMOCBSA3U MEK1Y OTACIbHBIMU XUMUYECKUMU IIPOLIECCAMH.

OcHOBHBIE OCHOBHBIC TTIOHATHS U 3aKOHBI XHMHH

pasiensl / TeMbl Crtpoenue BelecTBa

JMCIUTUIMHBI

OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEaKIUil
PacTtBOpBI 1 IpyTrHie NUCIEPCHBIE CUCTEMBI
DIEeKTPOXUMHUYECKUE ITPOLIECCHI

DJIEMEHTHI KaY€CTBEHHOT'O U KOJIMYECTBEHHOTO aHAIN3a
BbICOKOMOJIEKYISIPHBIE COEIMHEHHUS

NogakrowdhE

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

[Tpouecc u3yvyeHuss AUCUUIUIMHBI « XUMUS» HampaBieH Ha (JOPMHUPOBAHHE CIICTYIOIINUX
kommeTeHmid B cooTBeTcTBUE ¢ ®T'OC BO U 0cHOBHOW 00pa3oBarenbHON MporpamMmon (Tao-
muna 1):

Tabmuma 1 — KomneTeHImu 1 MTHANKATOPHI UX TOCTHXKECHHS

KOI[ N HAUMCHOBAHHC I/IH,Z[I/IKaTOpLI JAOCTHIKCHUA
KOMIICTCHII U

[Tnanupyemble pe3yabTaThl
00yuYeHus 0 TUCIUIINHE

YHuBepcanbHbIe

O6menpodeccuoHaabHbIE

OIIK-2. Cnocoben OIIK-2.1. 3HaTh (QyHIaMEHTAJIbHbIE MTOHS-

MPUMEHSTh COOTBET-
CTBYIOUIMH (PU3HKO-
MaTeMaTUYEeCKUH ar-
napar, MeToIbl aHa-
JM3a U MOJIEIINPOBa-
HUSI, TEOPETUIECKOTO
¥ SKCIIEPUMEHTAITb-
HOTO UCCIIEIOBaHUS
MIPH PEIICHUH TIPO-
deccroHaNbHBIX 3a-
nad

3HaeT pyH/IaMEHTAIbHBIE 3aKOHBI
MIPUPO/IbI, OCHOBHBIE (PU3NUECKUE
M MaTeMaTHYECKUE 3aKOHBI
OIIK-2.2.

YMeer npuMeHITh PU3NUECKHE
3aKOHBI 1 MAaTEMATHYCCKHUE METO-
JIBI JI7IS1 PETICHUS 33729 TeOPETH-
YECKOT'0 U MPUKJIIATHOTO XapaKTe-
pa

OIIK-2.3.

Bnaneet HaBBIKAMH HCIIOJIL30Ba-
HUS 3HaHUW QU3UKHA U MaTeMaTH-
KU TIPU PEIICHUH MPAKTHIECKUX
3a1a4

THSI, 3aKOHBI U TEOPUU COBpE-
MEHHOM M KJIAaCCHYECKOH XH-
MHMU, OCHOBHEIC XHUMHYCCKHUE
SIBIICHUS.

YMeTh mpUMEHSITh (U3NUECKue
3aKOHBI U1 MaTEMaTUYCCKHE Me-
TOJBI JUIsl pElICHUs 3a7ad Teo-
PETUYECKOTO U  MPUKIATHOTO
Xapakrepa

Bnaners HaBBIKaMH ITIOCTAaHOBKH
U TPOBEIEHUS XHUMHUYECKOTO
HKCIEpUMEHTa, OO0pabOTKU U
aHanu3a pe3yJbTaTOB ISl pe-
HICHUs TPAKTUYECKUX 3a/1a4

[Tpodeccuonanbubie




3 MecTo nucuMIUIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

Jucnummaa «Xumus» u3ydaercs Ha 1 kypce(ax) B 1 cemectpe(ax).

JlucimruinHa BXOIUT B cocTaB Onoka 1 «J/lucuumiauebel (MOIYNIW)» B OTHOCUTCS K
00s13aTeIbHOM YacTu.

Jlis OCBOCHMSI AWCHMIUIUHBI HEOOXOAMMBI 3HAHUS, YMCHHS, HABBIKH U (U1u) Onvlm
npakmuieckou deamenvHocmu, cOPMUPOBAHHBIE B MPOLECCE M3YUYEHMs AUCLMILIIUH / Mpak-
TuK: OCHOBEI 0€30IIaCHOCTH KU3HEAEATENLHOCTH, XUMus, Pu3uka.

3HaHUs, YMEHUS U HaBBIKU, CHOPMUPOBAHHDBIC TIPU U3YUYECHUU TUCHUIIIUHBI « XUMHI»,
OyayT BocTpeOOBaHBI MPU U3YUCHUH MOCIEAYIOMNUX AUCITUTUITHH DuU3uKa.

4 O0beM IMCHUIIMHBI (MOAYJISI) B 3a4eTHBIX eIMHHMIAX € YKA3aHHEM KOJMYecTBa
aKa/JleMH4YeCKHX 4acOB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy 00y4Yarouuxcs ¢
npenojgasaresemM (110 BUAaM Y4eOHbIX 3aHAITHIT) M HA CAMOCTOATEJIbHYI0 padoTy
00y4ar I XCs

O61as Tpya0eMKOCTh (00beM) NUCHUIUIMHBI cocTaBisieT 3 3.¢., 108 akax. gac.
Pacnipenenennie oobeMa AUCUMITINHBI (MOJYJIs) 110 BUAAM Y4€OHBIX 3aHATUN IPEICTaB-

JIEHO B Tadimue 2.

Tabmuna 2 — O0beM TUCHUIUIMHBI (MOAYJIS) IO BHJIaM y4eOHBIX 3aHSATHIA

Bcero akagemu-

O0beM TUCHUTIINHBI
YeCKHUX 4aCoB

OO0miast TpyA0€MKOCTh TUCITUTLIUHBI 108

KonTakTHas ayniuropHasi pa6oTa 00y4alIuxcs ¢ nmpenoaaBaTesem (Mo

N 48
BH/JIaM Y4eOHBIX 3aHATHIi), BCEr0

B toMm uucie:

3aHATHA JIEKIMOHHOI0 THIIA (JIEKLUU U UHbIE YUeOHbIE 3aHTHS, IIPEeNy-
CMaTpHBaroIlue NPEUMYIIECTBEHHYIO Mepeiady yueOHoi HHpOopMaLnu 11e- 16
JarOrMYeCKUMHU paOOTHUKAMM )

3aHSITHSI CEMHHAPCKOI0 TUIA (CEeMHHAPBI, TPAKTUUECKHUE 3aHSITHSI, TTPAK-
THUKYMBI, JIJAOOPATOPHBIE padOTHI, KOJUIOKBUYMbI U UHBIC AaHAJIOTHYHBIE 3a- 32
HSATHS)

CamocrosiTeibHas pa0oTa 00y4alOMIMXCsl M KOHTAKTHAas padoTa, BKIIO-
Yarolas rPynioBble KOHCYJIbTAINH, WHINBUAYATHHYIO padoTy 00y4ato-
IIMXCSl ¢ IpenoaBaTessiMU (B TOM YUCIIe HHIUBUAYaIbHbIE KOHCYIbTAIIUN);
B3aUMOJICHCTBHUE B AIIEKTPOHHON WH()OPMAITMOHHO-00pa30BaTEIHLHOM cpesie
By3a

60

[TpomexxyTounast arTecTamnusi OOyJaromuxcst — 3adeT ¢ OIEHKON




5 Copepxanue JMCOMIIMHBI (MOAYJIsA), CTPYKTYPHPOBAHHOE 110 TeMaM
(pa3aenaMm) ¢ ykazaHueM OTBEJICHHOI0 HAa HUX KOJMYeCTBAa aKaJeMUYeCKHUX
4acoB U BUJ0B y4eOHOH padoThI

Tabnuna 3 — CtpykTypa U coepkaHue JUCIUILTUHBI (MOTyJIs)

Buzpsl yaeOHON pabOThI, BKIIOYAsi CAMOCTOSI-
TENBHYIO paboTy 00y4aIOUINXCS U TPYA0EM-
KOCTh (B Yacax)

KonTakTtHas paborta

HaumeHnoBanue paszienos, TeM U COJIEepKaHHUe IpernoiaBaTessi ¢ 00yJaronMMHUCS
Marepuaia Jlekumu | Cemunap- | JlaGopa-
CKHe TOpPHBIE CPC
(mpakTu- | 3aHATHS
YecKHe
3aHATHUSA)
TexHuka 0€30MacHOCTH, OXpaHa Tpya 2
(OCHOBHBIE IOHATHUS U 3aKOHBI XUMHUH 2 2 2 10
CtpoeHue BeniecTBa 2 2 2 8
OcCHOBHBIEC 3aKOHOMEPHOCTH IPOTEKAHUS XUMU- 3 3 5 10
YEeCKUX peaKiui
PacTBOpBI M Ipyrue IucnepcHble CUCTEMBI 2 2 2 10
DJIEKTPOXUMUYECKHE MTPOLIECCHI 3 3 2 10
DJeMeHTHl Ka4YeCTBEHHOTO M KOJIMYECTBEHHOTO 9 5 2 6
aHaJIM3a
BoicokoMoneKysipHble COETUHEHUS 2 2 2 6
UTOro 16 16 16 60

o TMCHMIIJIMHE

6 BHeayauTopHasi caMOCTOsITe/IbHAsI pa6oTa 00y4AOUIUXCH MO JUCHHUILINHE
(MmonyJ10)

[Ipu mmaHupoBaHWU CaMOCTOSITENILHOW pabOTHI CTYIAEHTY PEKOMEHIYETCS PYKOBOI-
CTBOBATHCS CIEAYIOIINM PaCIpeieIeHHeM YacOB Ha CaMOCTOATENbHYIO paboTy (Tabnumna 4):

Ta6Jmua 4 — PGKOMeHIlyeMOC pacupeacICHUC 49aCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMIOHEHTBI CaMOCTOATEIBbHON PadOThI KoanvecTBo yacoB
M3ydeHne TeopeTH4eCKUX pa3AesioB TUCIUIIIINHBI 16
[TonroroBka K 3aHATHSIM CEMHUHAPCKOTO THUMA 16
[ToaroToBka k J1abopaTOpHBIM padoTaM, opopMieHUE JTabOPATOPHO- 28

ro JKypHaia, MOATr0TOBKa K 3alluTe Ja00paToOpHBIX paboT; MOArOTOB-
Ka 1 0()OopMIIEHHE KOHTPOJIbHON paboThI

60

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

(DOHJI OICHOYHBIX CPCIACTB TJIA MPOBCACHHA TCKYILICIO KOHTPOJA YCIIEBACMOCTH U
MPOMEKYTOUYHOU aTTectanuu npeactasieH B [Ipunoxennn 1.

[ToHBI KOMIUIEKT KOHTPOJIBHBIX 3a/IaHUH MM MHBIX MaTEPHAaIOB, HEOOXOIUMBIX IS
OILICHMBAHHUA PE3yJIbTAaTOB OOYyYEHHUs MO JUCHMILIUHE (MOXYIIO), MPAaKTUKE XPAHUTCSA Ha Ka-
benpe-pazpaboTyrKe B OYyMa)KHOM M JICKTPOHHOM BHUJIE.

5




8 VYueOHO-MeTOAUYecKOe U MHPOPMAIHOHHOE o0ecTiedeHne JUCITUTIMHBI
(MmomxyJin)

8.1 OcHoBHas quTEpaTypa

1 AxmeroB, H.C. O6m1ast u HeopraHuueckass Xumus : yueOHuk s By3oB / H. C. AxMeToB.
- 5-e u3n., uchp., 4-e usa., ucnp. - M.: Beicias mkona: Axagemus, 2003; 2001; 1998. - 744c.
535k3

2T'muuaka, H.JL OOmas xumus : ydeOHuk ans By3oB / H. JI. I'muuka; mom pen.
B.A.IlonkoBa, A.B.ba6koBa. - 18 -e u3a., nepepad. u nmom., 17-¢ usn., nepepad. u gom. - M.:
FOpaiit, 2011. - 886¢. 3983k3

3I'munka, H.JI. 3agaun u ynpaxkaenust no oodmei xumuu / H.JL. 'munaka. —u3a. crep.- M.:
KnoPyc, 2011. — 240c.

4 ®ponos, B.B. Xumus : yuebHoe nocodbue it By30B / B. B. ®ponos. - 3-e uza., nepepad.
u o1 - M.: Beicimag mkosa, 1986. - 543¢. u3-25k3 a0-653K3

SEndumoB, B.M. OcHoBbl o00mieli xumMuu [DNEKTPOHHBIA pecypc] : ydeOHOE MOoco-
oue/B.1.Enpumos, 2-e¢ u3a. - M.: HUL] UH®PA-M, 2015. - 256 c. // ZNANIUM.COM : snek-
TPOHHO-OMONMOTEeYHass cuctema. — Pexum noctyma: http://www.znanium.com/catalog.php,
OrpaHMYEHHBIN. — 3arj. ¢ FKpaHa.

8.2 JlonmoJHUTE/IbHAS JIUTEPATypa
1Kopoun, H.B. O6mas xumus : yueOHuk ans ctyaeHToB By3oB / H. B. KopoBun. - 9-¢
U3, mepepad. - M.: Beicimas mkomna, 2007; 2004; 2000; 1998. - 557¢. 31 3k3
2V¥raii, S.A. OOmias u HeopraHuyeckas XuMus : yueOHuK it By30B / . A. Vraid. - 4-¢
u3J., cTep. - M.: Beicmas mikona, 2004; 2002; 2000; 1997. - 528c. 9773

8.3 MeToauuecKkue YKazaHnusl 1Jisl CTYACHTOB I10 OCBOCHUIO JTUCHHUIIJIMHBI

1. 3akoH SkBUBaIeHTOB: Metonuueckue ykazanusi /Coct. B.B. CazonoB. Komco-
MoJibcK-Ha-Amype: KomcoMounbckuii-Ha-AMype roc. TexH. yH-T, 2002. — 8 c.

2. Kommiekcasie coenunenusi: Metonuueckue ykazanusi /Coct. B.B. Temem. —
Komcomonsck-Ha-Amype: TOYBIIO «KHAI'TY», 2003. — 8 c.

3. CKopoCTh XMMHUECKUX peakuuil. XMMHUECKOe paBHOBECHE.: METOINYECKUE YKa-
3aHUs K JlabopatopHoi pabote mo kypcy «OOmiast u Heopranuyeckas xumusp» / coct. : H.JL.
Hazapenko. — Komcomonbck-Ha-Amype: @I'BOY BIIO «KHAI'TY», 2015. - 10 c.

4. Karanuz: mMetoquueckue ykaszaHusi K jabopaTtopHoil pabore mo kypcy «OoOmias
xumus» / coct. H.JI. Hazapenko. — Komcomomnbck-na-Amype : ®I'BOY BIIO «KHATTY», 2015.
-8c.

5. PactBOpeI : MeTOaMYECKHE yKa3aHMs K BBITIOJIHEHHIO JTAOOPATOPHOW paboOTHI MO
Kypcy «OO0mas xumus» / coct. H.JI. Hazapenko. — Komcomonsck-na-Amype: ®I'BOY BIIO
«KHAI'TY», 2015, 7 c.

6. KectkocTh Boabl: Meronuyeckue ykazaHus K JabopaTopHoi paboTe mo oOriei
xumun/ Coct. U.U. 3omotapes. — Komcomonbck-Ha-Amype: [OYBIIO «KuHAI'TY», 2004. - 7 c.
7. DNEKTPOIUTHYECKAs JUCCOIMAIMS: METOIWYECKUE YKa3aHus K JiabopaTopHOU

pabote mo kypcy «O06m1as u Heopranudeckas xumus» / coct. : B.B. Tenem — Komcomonbck-Ha-
Amype: @I'BOY BIIO «KHAI'TY», 2015. -9 c.

8. Iuapomus comeit: Meroanueckue ykaszanusi /Coct. H.B. Pemuzonra, H.JI. Haza-
penko. Komcomonsck-Ha-Amype: [OYBIIO «KHAI'TY», 2008. — 17 c.
9. OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMHU: METOJMYECKUE YKa3aHHUS K BbI-

MOJIHEHHUIO JabopaTopHoil paboTel mo Kypcy «O6mas xumus» / coct. M.U. 3omorapes, H./.
Hazapenko — Komcomonbck-Ha-Amype : PI'bOY BIIO «KHAI'TY», 2015. — 10 c.
10. DneKTpoxXuMHUecKast Koppo3us MeTaiioB: Meroandeckue ykazanus / Coct. NL.U.
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3onorapeB. - Komcomonbck-Ha-AMype: KoMcomonbckuii-Ha-AMype rocyAapCTBEHHBIH TEXHH-
yeckui yausepcutet, 2008. - 12 c.

11. Onexrponu3: Meronudeckue ykazanus /Coct. M.W. 3omnotapeB. — KomcoMombCk-
Ha-Amype: OYBIIO «KHAT'TY», 2003. — 10 c.
12. P — 2JIEMEHTHI: METOANYECKHE YKa3aHHs K BBIIIOJHEHUIO J1a00OpaTOpHOM paboThI

no kypcy «OOmas u Heopranudeckas xumus» / coct. T.A. Kymukoa. — Komcomolbck-Ha-
Amype : ®I'BOY BIIO «KHAT'TY», 2016. - 10 c.

13. d — 3JIeMEHTBI: METOIMUCCKHE YKa3aHHsI K BBIMOIHEHHUIO JJAOOPATOPHBIX PabOT 110
Kypcy «O06mas u Heopranudeckas xumus» / coct. T.A. KynukoBa. — Komcomonbck-Ha-Amype :
OI'BOY BIIO «KHAI'TY», 2011. - 12 c.

14. Opranuyeckue MOJIMMEPbl: METOAMYECKHE YKa3aHUs K BBIIOJIHEHMIO J1abopaTop-
HBIX paboT mo kKypcy «Oo6mas xumus» / coct. .M. PemuzoB. — KomcoMmonbck-Ha-AmMype :
®I'BOY BIIO «kKHAI'TY», 2004. — 11 c.

VYka3aHHblE ~ METOJMYECKHME  MaTepuaiabl  Takke  pa3MelleHbl [0  aJpecy:
https://knastu.ru/students/TnaHbINA KaOUHET.

8.4 CoBpemennsbie npodeccuoHaTbHbIE 023bI JAHHBIX U HH(OPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMbI, HCIOJIb3yeMble MPHU 0CYLeCTBIeHUH 00pa30BaTeIbHOI0
npouecca no JUCHUIINHE

1. PedeparuBno-6nbmmorpaduueckue 6a3pr ganapix BUHWUTU mo ecrecTBeHHBIM
HaykaM (http://www.viniti.ru/products/viniti-database) » "Xumus", "®uszuka", "buonorua" u npyrue

2. WNupopmanmonHo-nouckosas cucrema denepanbHOro MHCTUTYTAa MPOMBIIIICH-
HOM coOcTBeHHOCTH (http://new. fips.ru) P T1oaHBIE TEKCTHI POCCUHCKUX MTATEHTOB U 3asBOK

3. baza manupix MINCRYST (http://database.iem.ac.ru/mincryst) B Kpucramiorpadu-
YeCKHE JaHHbIE MUHEPATIOB MIHCTUTYTa DKCIIEpUMEHTanbHOU MuHepanoruu PAH

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

CoaepxuT HHPOPMAITUIO IO PAAHAIIMOHHBIM U SHEPTETHUYECKUM MapaMeTpaM JBYXaTOMHBIX MO-
JeKyI

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

6. Alkalinity Calculator (or.water.usgs.gov/alk) » ba3a maHHBIX 110 HIETOYHOCTH U
METO/IaM €€ ONpeIeICHHUS.

7. Biocatalysis-Biodegradation Database (eawag-bbd.ethz.ch) » Ba3za nannbix co-
JIEPKUT UHPOPMAIIHIO 0 MUKPOOMOTHYECKUM OHMOKATAIMTUYECKUM PEaKIusM U crocodam Ou-
OJIeTpaIalliil KCEHOOMOTHKOB.

8. CAS Source Index (CASSI) Search Tool (cassi.cas.org/search.jsp) P pecypc,
npe)lHasHaquHmﬁ AJid YY€HBIX U ONOINOTEYHBIX pa60THI/IKOB, KOTOPBIM HYXHa AOCTOBECpHas
oubnuorpaduueckas uHbOpMAIS; TO3BOJSET OMPENSIUTh WM MOATBEPAUTh HA3BaHUA U a0-
OpeBHaTyphl KypHAJIOB, BKIOUEHHBIX B ykazaTenu Chemical Abstracts Service (CAS) ¢ 1907
roja.

9. Chemical Data Access Tool (java.epa.gov) P uHOpMAaIHs 0 370pOBbe U 6€3-
omacHocTH npeActaBneHHas EPA mox kontponem Toxic Substances Control Act (TSCA), 4To06st
y3HaTh OOJIbIIEe O XMMHUKaTaX, KOTOpbIe IPOU3BeIeHb! WK uMIopTrpoBansl B CLIA.

10. ChemExper Chemical Directory (www.chemexper.com) P Karamor xumuue-
CKHX BCIICCTB N UX ITOCTABIIUKOB.

11. ChemDB Web Interface Index (cdb.ics.uci.edu) » ChemDB mnpennaraer Gec-
IUTATHBIN OHJIAH MHCTPYMEHTapuil 1o XuMHH. Tekyias Bepcusi CoJIepKUT Ooliee 4 MJIH onuca-
HUM coeMHEeHMI U O6osiee 8§ MITH H30MEPOB.

12. Chemical Search Engine (www.chemindustry.com) P basa nannbix mo ¢apma-
KOJIOTUYECKOH M OMOTEXHUYECKON MHAYCTPHH, HAYYHOMY 000pyIOBaHMIO | T. 1. MIMeeTcs kara-
JIOT KHUT, CIPABOYHUKOB, KypHAJIOB U OIOJIETECHEH.
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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) » «Anpecnas kHura»
0 XUMUYECKUM CTPYKTypaM. OObeIMHSIET HECKOIBKO 0a3 JaHHBIX 110 XMMHH.

14. ChemSpider (www.chemspider.com) P Pecypc OTKpbITOro JocCTyma, odecrie-
YUBAKOIIUI JJOCTYN K MIJUTMOHAM OIUCAHUN XUMHYECKHX CTPYKTYp. Ilouck mpoBoauTcs 1mo He-
ckoybkuM 6a3zam, B ToMm uuciie PubMed u NCBI Entrez u ap.

15. ChemSynthesis (www.chemsynthesis.com) P Bbaza maHHBIX XHMHYCCKHX Be-
HIECTB, COJICPKUT TaKKe MH(DOPMAIIMIO IO METOJIaM WX CHHTE3a M (PU3NYSCKUM CBOMCTBAM, Ta-
KHAM KakK TUIOTHOCTb, TOYKA TUIABJICHHS, TOYKA KUITCHUS H T.II.

16. Crystallography Open Database (www.crystallography.net/cod) » basa nan-
HBIX KPUCTAUIMYECKUX CTPYKTYP OPTaHUYECKHUX, HEOPraHUYECKHUX, METAIIIO-OPTaHUYECKUX CO-
eAMHCHUI U MUHEPAJIOB, 32 UCKIIOYCHHEM OUOIIOTMMEPOB.

17. EarthChem (www.earthchem.org) P Caiit npemiaraet I0CTyll K I€OXHMHYeE-
CKOM, IETPOJIOTHYECKOM, T€OXPOHOJIOTHUECKON nHpopManuu, B ToM yncie yepes the EarthChem
Library, the EarthChem Portal(6a3s1 nanusix PetDB, SedDB, GEOROC, NavDat, USGS, and
GANSEKI), PetDB, NAVDAT, SedDB, and Geochron.

18. eMolecules (www.emolecules.com) P 6a3a gaHHBIX 10 HCCIIEAOBAHUAM B 00J1a-
CTHU OPraHUYECKON XUMUHU.
19. Jmol (jmol.sourceforge.net) » Bpaysep JAVA mis noucka H300pakeHUN XH-

MHUYECKUX CTPYKTYp B popmare 3D, B ToMm umnciie GHOMOJNIEKY, KpUCTAIIOB U T. A. [IpemnaraeT-
sl TaK)K€ AaHUMHUPOBaHHAs JEMOHCTPALIUS.

20. NIST Chemistry WebBook (webbook.nist.gov) » Caiit npenocraBiser 10CTyIl
K JIaHHBIM 110 XuMuH U pusuke. Komnexkuuu nogaepxuBarotcs [Iporpammoit NIST.

21. Organic Chemistry Portal (www.organic-chemistry.org) P Ilopran mgas xumu-
KOB-OPIraHHUKOB.

22. Organic Chemistry Resources Worldwide (www.organicworldwide.net) »
HopTan npeajiaracTt aHHOTI/IpOBaHHHﬁ KaTajaor caliToB IO OpFaHI/I‘IeCKOfl XUMHH.

23. PubChem Project (www.syntheticpages.org) P Ilouck Oosiee 8 MiaH coennHe-

HUH IO Pa3JINIHbIM KPUTCPUSAM. Caiit MOAACPIKUBACTCS HaI_II/IOHaJIBHBIM LHEHTPOM I10 onorex-
HOJIOTHUSM.

24. Spectral Database for Organic Compounds, SDBS (sdbs.db.aist.go.jp/sdbs/cgi-
bin/cre_index.cgi) » Ba3a maHHBIX MO CIIEKTpaM OpraHUYeCKUX coeauneHui. [loanepxuBaeTt-
csi HanmoHanmbHBIM MHCTUTYTOM IEPEIOBOM NPOMBINUICHHON Hayku W TexHosoruu (National
Institute of Advanced Industrial Science and Technologies), SInoxus.

25. spectroscopyNOW.com (www.spectroscopynow.com) P becriaTHblii OHTaiiH
pecypc Mo CIEKTPOCKONHMH U CIIEKTPOMETPUU (IJIEKTPOHHBIE JKypHAJIbl IO aTOMHOM 3MUCCHH,
HaSGpHOﬁ U IUIa3MEHHOM CIICKTPOCKOIINH, HK CIICKTPOCKOIINH, paMaHOBCKOﬁ CIICKTPOCKOIINN U

np.).

26. SPINUS-WEB (www2.chemie.uni-erlangen.de/services/spinus/) » Crektpsl 1
SMP XUMHYECKHX CIABUIOB, KOHCTAHThI B3aWMOJICUCTBUS, U TIOJHBIE CIIEKTPhI MOJEKYISIPHBIX
CTPYKTYD.

217. SyntheticPages (www.syntheticpages.org) P Dto OecrutaTHas HHTEpaKTHBHAS
0a3a TaHHBIX IO XUMHUYECKOMY CHHTE3Y.

28. TOXNET (toxnet.nlm.nih.gov/index.htm) P ba3a naHHBIX MO TOKCHUKOJIOTHH,

OIMaCHBIM XUMHUYCCKUM COCANHCHHUAM, COCTOSIHHUIO 01<py>1<a101ue171 CpCAbl U 310POBBA.

8.5 IlepedeHn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKALIMOHHOM CeTH
«HTEepHeT», HEOOXOAMMBIX VISl OCBOCHUS AU CHUILIMHBI (MOIYJIs1)

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

2. Xummueckwuii nopran http://www.xumuk.ru

3. Hayunas snextponnas 6ubmmoreka eLIBRARY.RU [DOnexkrponnsiii pecypc]. - Pexxum
noctyna: http://elibrary.ru, ceo6oaHbIii.


http://elibrary.ru/

4. EcTecTBeHHOHAayUHBI 00pa30BaTeNbHbIN MOpTai [DNeKTpoHHBIN pecypce]. - Pexum mo-
cryna: http://en.edu.ru, cBoOOIHBIIA.

8.6 JIunmeH3moHHOE H CBOOOTHO PACIPOCTPaHsIEMOe MPOrpaMMHOe oDecreYeHue,
HCIOJIb3yeMoe NPH OCYIEeCTBJIeHHH 00Pa30BaTeILHOTO MpoLecca
1O TUCHHILIHHE

Tabmuua 5 — [lepedeHp UCTIONB3yeMOTr0 IPOrPAMMHOTO 00ECTIeUSHHSI

Haumenosanue [10 PexkBHU3HTHI / yCIOBUS UCTIONB30BAHUS
Microsoft Imagine Premium JIunensnonHbIi qorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBOOOTHAS JIMIICH3HSI, YCIIOBHUS UCTIOIB30BAHUS TI0 CCBIIKE:

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

9 OprannzaunOHHO-HeuarornquKne yciaoBusi

Opranuzanus o6pa3oBaTeIbHOIO MPOLECcCca PerilaMeHTUpyeTcs y4eOHbIM IUIAHOM M pac-
NUCaHUEeM Y4eOHBIX 3aHATHH. fI3bIK 00ydeHus (mpernoaaBaHus) — pycckuid. s Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIMBAETCS MPOJIOJIKUTEIBHOCTBIO 45 MUHYT.

IIpu dopmupoBaHuM CBOEW MHAMBHIYaJIbHOM 00pa3oBaTENbHON TpaeKTOpUH 00ydaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUINX JUCUUIUIMH U MPO(ECCHOHATBHBIX MOJY-
Jelf, OCBOGHHBIX B IPOIIECCE MPEIIECTBYIOIETr0 00y4eH s, KOTOPbI 0CBOOOKAaeT 00ydaroIe-
rocsi OT HEOOXOJUMOCTH UX TOBTOPHOT'O OCBOEHMUS.

9.1 O6pa3oBaTeIbHbIE TEXHOJIOTHH

VY4ebHblil npoliecc NpH NMpernoaaBaHuu Kypca OCHOBBIBAETCS HA UCIOJIb30BAHUU TpPaau-
OUOHHBIX, NHHOBAaIlUOHHBIX N HHq)OpMaHHOHHBIX O6p330BaTeJ'II)HBIX TEXHOJIOTHH. TpaI[I/IHI/IOH-
Hble 00pa3zoBaTeIbHbIE TEXHOJIOIUU MPEACTABICHbI JEKIUSIMA U CEMUHAPCKUMU (ITPAKTUYECKU-
MI/I) 3aHATUAMU. I/IHHOBaHI/IOHHLIe O6paSOBaTCJ'[BHI>Ie TEXHOJIOTHHU HCIIOJIB3YIOTCA B BUJAC HIUPO-
KOTO IPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (QOpM NpoBeeHus 3aHatuil. MHdopmamonHbie
o0pa3oBaTeNbHbIE TEXHOJOTHH PEATH3YIOTCS ITyTeM aKTHBU3AIMH CaMOCTOSITEIbHON paboThI
CTYACHTOB B HH(OPMAIIMOHHON 00pa3oBaTeIbHOM cperie.

9.2 3aHATHSA JEKIIUOHHOT0 TUIIA

JIeKIMOHHBIN KypC MpeanoaraeT CUCTeMaTU3UPOBAaHHOE M3JI0)KEHUE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu ektop 00s3aH MpeynpeaIuTh CTyI€HTOB, IPUMEHUTEIBHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHHUKaM, yueOHbIM TOCOOMSIM) OyIeT IPOYUTaH KypC.

JIeKIIMOHHBIN KypC JOJDKEH JaBaTh HauOosblMii 00beM MHpopManuu U obecrneuynBaTh
Oosee riry0okoe MOHUMaHUE Yy4eOHBIX BOIPOCOB MPHU 3HAUYUTEIHHO MEHbILIEH 3aTpaTe BPEMEHH,
4yeM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYJCHTOB Ha CAMOCTOSITENIbHOE U3yUeHHE MaTepHala.

9.3 3aHATHS CEMHHAPCKOI0 THNA

CemuHapcKue 3aHATHS MPEICTABISAIOT COOOH JeTanu3alnio JEKIMOHHOIO TEOPETUYECKO-
ro MaTepuasa, MPOBOIATCS B LIEAX 3aKPEIIEHUs Kypca U OXBaThIBalOT BCE OCHOBHBIE Pa3/Ielbl.

OcHoBHO# (hopMOIi POBECHHUS CEMUHAPOB SBJISIETCS 00CYXkIeHHe Hanbosiee mpoliaeM-
HBIX M CJIOKHBIX BOMPOCOB IO OTAEIbHBIM TE€MaM, a TakXe pa30op MPHUMEpPOB U CUTYyalud B
ayJUTOPHBIX YCIOBHAX. B 00s13aHHOCTH mIpenojaBareist BXOJAT: OKa3aHHE METOJIUYECKOH mo-
MOIIM ¥ KOHCYJIbTUPOBAHHE CTYJEHTOB I10 COOTBETCTBYIOLIUM TEMaM Kypca.

AKTHBHOCTb Ha CEMMHAPCKUX 3aHATHUAX OLIEHUBAETC 10 CAEAYIOLIUM KPUTEPUIM:

* OTBETHI Ha BOIIPOCHI, TPEAIAraeMbl€ MIPENOJAaBATEIIEM;

* y4acCTHE B IUCKYCCHSIX;


http://en.edu.ru/

* BBIIIOJIHEHUE NPOEKTHBIX U MHBIX 3aJjaHU;

* ACCUCTHPOBAHUE NPENOIABATENIO B IPOBEACHNUN 3aHATHH.

OTBet H0omKeH OBITh apTYMEHTHUPOBAHHBIM, PA3BEPHYTHIM, HE OJTHOCIIOXKHBIM, COIEPKATh
CCBIJIKM HA MCTOYHMKH.

Jloknaznsl ¥ ONIIOHMPOBAHHUE JOKJIAZO0B IIPOBEPSIOT CTEIEHb BIAICHUS TEOPETUYECKUM
MaTEpUaIOM, a TAK)KE€ KOPPEKTHOCTb U CTPOrOCTh PACCyKIACHUM.

OneHuBaHUE 3a/1aHUl, BBIIIOJIHEHHBIX HAa CEMUHApCKOM 3aHSATHUH, BXOAUT B HAKOIUICH-

HYIO OLIEHKY.
9.4 CamocTosTe/bHAsA padoTa 00y4aIOLIUXCS 10 TUCHHIIHHE (MOIYJII0)

CamocTtosrenbHas paboTa CTYJEHTOB — 3TO MPOLIECC AKTHUBHOTO, II€JIEHAIPABIECHHOTO
nproOpeTeHus CTyIEHTOM HOBBIX 3HAaHHUH, YMEHUI 0e3 HEeMOCPEICTBEHHOTO Y4acTHs Mpernoa-
BaTelsl, XapaKTEepU3YIOIUNHCS MPEIMETHON HaIpaBICHHOCTHIO, 3((EKTUBHBIM KOHTPOJEM U
OLIEHKOI pe3yIbTaTOB AEATEILHOCTH 00yUYaromerocs.

[{enu caMOCTOSTENBHOM pabOTHI:

* CUCTEMaTH3alMsl U 3aKPEIICHUE MOJIyYEHHBIX TEOPETUUECKUX 3HAHUI U MPAKTUYECKUX
YMEHUH CTYJIEHTOB;

- yriryOJIeHne U pacliupeHne TEOPETUISCKIX 3HAHHA;

- (hopMHpOBaHHE YMEHUHN HCIOJIB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CHELHAJIbHYIO JINTEPATYPY;

* pa3BUTHUE MMO3HABATENBHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTY/IEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHHE CAMOCTOSITEIILHOCTH MBIIIJICHHS, TBOPYECKON MHUIIMATUBBI, CIOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPILICHCTBOBAHUIO M CaMOpeaIn3aliy;

* pPa3BUTHUE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJJEMUYECKUX HABBIKOB.

CamocTosTenbHast paboTa MOXKET OCYLIECTBIATHCS UHAUBUIYaIbHO WM IPyHIaMH CTY-
JICHTOB B 3aBUCHUMOCTH OT I11€JIH, 00BbeMa, YPOBHS CJI0KHOCTH, KOHKPETHOM TEMAaTUKH.

TexHonorust opraHu3ai CaMOCTOSTENIbHON paboThl CTYACHTOB BKJIIOYAET MCIOIb30Ba-
HUe HH(POPMAIIMOHHBIX U MaTEpUAbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynpTaToB BHEAyIUTOPHON CaMOCTOATEIbHOW PAabOTHI CTYAEHTOB MOXKET
IPOXO/UTH B MMCbMEHHOM, YCTHON MIJIM CMELIaHHOM (opme.

CTyneHThl JOJKHBI MOAXOIUTh K CaMOCTOSITENIbHOM padoTe Kak K HauBa)KHEUIIEMY
CPECTBY 3aKpeIJIeHUs U Pa3BUTUS TEOPETUUYECKUX 3HAHMM, BHIpAOOTKE €AMHCTBA B3IJIAZ0B Ha
OTJIeNbHBIE BOIIPOCHI Kypca, IPUOOPETEHUSI ONPECIICHHBIX HABBIKOB M MCIOJIb30BaHuUs npodec-
CHOHAJILHOW JIMTEPATYPBHI.

9.5 MeToanueckne yKazanus i 00y4AHOMIMXCS M0 OCBOECHHU IO U CHUIIIMHBI

[Tpr w3yyeHMH AMCUUIUIMHBI OOYYarOIIMMCS 1€71eCO00pa3HO BBHIMOIHATH CIEAYIOIINE
PEKOMEHIaluu:

1. U3yuenue yuyeOHOM JUCHUIUIMHBI JOKHO BECTHCh CUCTEMAaTHUECKH.

2. [Tocne u3yueHus: Kakoro-inbo paszzena Mo y4eOHUKY WJIM KOHCIEKTHBIM MaTepuanam
PEKOMEHIYETCSl IO TaMSTH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPENEICHUS, IOHITUS pa3je-
na.

3. Ocoboe BHMMAaHUE CIIeAYeT YAEIUTh BHIMOIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATH-
AM 1 UHAWNBUAYAJIbHBIM KOMILJICKCHBIM 3aJaHHUAM Ha CAMOCTOATCIIbHYTO pa60Ty.

4. Bca TemaTrKa BOIIPOCOB, U3yYaEMBIX CaMOCTOSITENIBHO, 3a/1a€TCSl Ha JIEKIMSIX IIPETo-
naBatenieM. MM e aroTcs UCTOYHHUKH (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B MEPUOIUYECKON
HaY4HOM JuTeparype) Juist 6ojiee AeTalbHOTO TOHUMAaHUS BOIIPOCOB, O3BYYEHHBIX Ha JIEKIHH.

[Ipu camocTosATenpHON TPOPAOOTKE Kypca 00ydaromuecs TOJDKHBL:

* IPOCMATPUBATH OCHOBHBIE ONPE/IEICHUS U (PAKTHI;

* IOBTOPUTh 3aKOHCIEKTUPOBAHHBIM Ha JIEKLIMOHHOM 3aHATUU MaTepual U JONOJHHUTH
€ro ¢ y4eTOM PEKOMEHOBAaHHOM 110 JaHHOHN TEME JINTEpaTyphl;
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* UIB3YYUTb PCKOMCHIAOBAHHYIO JIMTCPATYPY, COCTABJIATH TC3UCHI, aAHHOTAIUU U KOHCIICKTLL
HanboJee BaXKHBIX MOMCHTOB,

* CaMOCTOATCIIBHO BBIIMIOJIHATDE 3aJaHUs, aHAJIOTUYHBIC MTPCAJIaraCcMbIM Ha 3aHATUAX

* UCITIOJIB30BATh IJIsI CaMOIIPOBEPKU MaTCpHaJIbl (bOH,I[a OLCHOYHBIX CPEACTB.

1. MeToanuyeckue ykazaHusi pu padoTe HAJl KOHCIIEKTOM JIeKINH

B xoje meKnnoHHBIX 3aHATHIT HEOOXOJMMO BECTH KOHCHEKTHpOBaHHE yueOHoro martepuana. O0-
pamaTh BHUMaHUE Ha KaTeropuu, GOpMYIHpPOBKH, PACKPHIBAIOIINE COEPKAHIE TEX WIIM MHBIX SBICHUH
Y TIPOLIECCOB, HAYYHBIC BBIBOJBI U MPAKTUYECKUE PEKOMEHIAINH, TTOJIOKUTEIBHBIA OMBIT B OPaTOPCKOM
uckycctse. JKenarenbHO OCTaBUTh B pab0uMX KOHCIEKTaxX IMOJIs, HA KOTOPBIX JENaTh MOMETKH M3 PEKO-
MEHIOBaHHOHN JINTEPATYPHI, JOMOJHSIONIIE MaTepual IPOCITyIIaHHOM JICKIMU, a TaKkKe MOTYEPKUBAIO-
me 0co0yr0 BaXKHOCTh TEX MIIM UHBIX TEOPETUUECKUX IMOJIOKEHUH. 3a1aBaTh MPENOAaBaTENI0 YTOUHSIO-
IIKE BOIPOCHI C LENbI0 YSICHEHUS TEOPETUUECKUX MOJ0KEHUH, pa3pellieHNs] CIIOPHBIX CUTYalHH. ... 1 T.1I.

2. MeToauyeckne yKa3aHus MO0 CaAaMOCTOSTeIbLHOM padoTe HaJ U3y4aeMbIM MaTepua-
JIOM M IIPU MOATOTOBKE K NPAKTUYECKUM 3aHATHAM

HaumnaTh Hago ¢ M3y4eHHs PEKOMEHIOBAHHOW JUTEpaTyphl. HeoOX0auMo OMHHUTE, YTO HA JIEK-
1y OOBIYHO paccMaTpUBAETCs HE BECh MaTepHall, a TOJIBKO ero 4actb. OcraibHas €ro 4acTh BOCIIONHS-
eTcs B IPOIIECCE CaMOCTOATENLHON paboThl. B cBsi3u ¢ 3THM paboTa ¢ peKOMEHAOBAaHHOM JHTEpaTypoi
obs3arenbHa. Ocoboe BHUMaHHE MPH 3TOM HEOOXOTUMO OOpaTHTh Ha CONIEp)KaHHEe OCHOBHBIX ITOJIOXKE-
HHUI ¥ BBIBOJIOB, OOBSICHEHHUE SIBICHUH U (aKTOB, YSICHEHHE MPAKTHIECKOTO MPIIOKEHHS paccMaTpuBae-
MBIX TEOPETUYECKUX BOIPOCOB. B mporiecce 310 paboThl HEOOXOIUMO CTPEMHUTHCS MTOHATH M 3aIIOMHUTH
OCHOBHBIC TIOJIOKEHHSI paCCMaTPUBAEMOT0 MaTepHaa, IpUMeEpHI, MOSICHSIOIINE €To, a TaKKe pa3odparhb-
Cs B WJUTIOCTPATUBHOM MaTepHale. .. U T.JI.

10 Onucanue MaTepuaIbHO-TEXHUYECKOT0 00ecredeHusl, He0OX0TMMOro sl
ocyuiecTBJIeHHs 00pa30BaTEeIbHOIO NMPoIecca Mo JUCHUIINHE (MOYJII0)

10.1 YueOHo-1a00paTOpHOE 000PYI0BaAHHE
Tabnuua 6 — Ilepeuenn o6opynoBanus 1aboparopun

HanmenoBanue aAyaAuTOpUun

Aynuropust (;1aGoparopu)

Hcnonezyemoe 00opynoBanue

431/1 JIaGopartopust o01eit XuMUKM | XUMHYECKasl TOCy/1a, XUMUYECKUE PEaKTHBBI, U3-
MepUTENbHBIC ¥ HarpeBaTeIbHbIE PUOOPHI, KOM-
IUIEKT AEMOHCTPALIMOHHBIX IJIAKATOB.

10.2 TexHu4eckue H JIEKTPOHHBIE CPeCTBA 00yUeHUSs

JleKuMOHHbIE 3aHATHA.

AYJ]I/ITOpI/II/I 11 JICKITMOHHBIX 3aHATHU YKOMITJIICKTOBAHbI MeOEJIbI0 U TEXHUYECKUMU cpea-
CTBaMU OOY4YEHUS, CIY>KAIUMU Il IPEACTaBIeHHs yueOHONH nH(popManuu OOJBIION aynuTo-
pun (HabOpbl JIEMOHCTPAIMOHHOTO 00OpynOBaHUs (IIPOEKTOp, AKPaH, KOMIbIOTEP/HOYTOYK),
y4eOHO-HarJIAHbIE TOCOOHS, TEMAaTHUYECKHE HIUTIOCTPALIUN ).

ZIJ'ISI panrsan JUCHUIIIIMHBI TOATOTOBJICHBI CJICAYIOIINUC IMTPE3CHTAIUN
OcCHOBHBIE TOHATHSA ¥ 3aKOHEI XUMUH
CtpoeHue BelecTa
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIINN
PacTBOpBI M Apyrue TuCHepcHbIE CUCTEMBI
DIIEKTPOXUMHUYECKHE MTPOLIECCHI
DJIeMeHTH Ka4YeCTBEHHOTO M KOJTMYECTBEHHOTO aHaIN3a
BricokomonekysipHbIe COeAMHEHUS
IMpakTnyeckne 3aHATHSA.
AymuTopud Ui MPAaKTHUYECKUX 3aHATHH YKOMITJIEKTOBAaHBI CHEIHATHM3UPOBAHHON Mebe-
JBI0 U TEXHUYECKUMH CPEACTBAMHU 00ydeHUS (TIPOEKTOP, IKpPaH, KOMIBIOTEP/HOYTOYK).
JlabopaTopHbIe 3aHATHS.

NookwhE

11




Jnis maGopaTopHBIX 3aHATUN Ucmonb3yeTcsa ayautopus Ne 431, ocHameHHast 060pynoBa-
HUEM, YKa3aHHBIM B Ta0J1. 6:

CamocrosiTeibHast padoTa.

[TomereHust Al CaMOCTOSTENbHON pabOThl OCHAIIEHBl KOMIBIOTEPHON TEXHUKOW C BO3-
MO>KHOCTBIO TOJKITIOYEHUS K ceTH «VIHTEpHET» U TOCTYIOM K AJIEKTPOHHON WH(OPMAIIMOHHO -
obOpazoBarenbHOi cpene KHATY:

- yutansHbIl 3a1 HTh KHATL'Y;

11 HubIe cBeaeHus

MeTOIlI/I‘IeCKI/Ie PECKOMEHIAIINH 110 oﬁyqenmo JMI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMHU 310POBbA U HHBAJIMAOB

OcBoeHMEe NTUCHUIUIMHBI O0YYaIOLMMUCS ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSIMHU 3/10POBbSI
MOET OBITh OPraHM30BaHO KaK COBMECTHO C APYIrMMM OOYy4aroIIMMUCS, TaK U B OTAEIbHBIX
rpymmnax. [IpenmonaratoTcs cienuaibHble YCIOBHS TSI TIOYYEHUST 00pa3oBaHMs 00yJaroIuMu-
Csl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSL.

[Tpodeccopcko-Tienarorn4eckiii COCTaB 3HAKOMHUTCS C IICUXOJIOT0-(PU3UOIOTHICCKUMU
0COOEHHOCTAMH O0YYaroIIMXCsl UHBAIUIOB U JIML C OIPAaHUYEHHBIMH BO3MOKHOCTSIMH 3]10pO-
BbsI, MH/IMBUYAIBHBIMU MIPOTpaMMaMH peaOWIuTaii WHBAIUIOB (pu Hamuuuu). [Ipu HEeoO-
XOJMMOCTH OCYLIECTBIISICTCS JOMOJHUTENbHAS MOJAepKKa IMpernoJaBaHus ThbIOTOPAMH, HCHXO-
JIoraMH, COIIMaJIbHBIMH paOOTHUKAMHU, IPOIIEIIINMHU [TOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHU ¢ METOAMYECKUMH pekoMeHaanusMu MunoOpaayku PO (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpEAIoiaraeTcsi MCIOJIb30BaTh COIMAIbHO-aKTUBHBIE H pe-
(IiekcuBHBIE METOIbI 00YUEHUS], TEXHOJIOIMU COLIMOKYJIbTYPHON peadMIMTalluY C LENbI0 OKa3a-
HUS [IOMOILM B YCTAaHOBJICHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYrUMU CTY/EH-
TaMH, CO3JJaHUU KOM(OPTHOTO MCUXOJIOTHYECKOr0 KIMMara B cTyaeHueckoi rpynne. [Tonbop u
pa3paboTka yueOHBIX MaTepuaioB MPOU3BOAATCA C YUYE€TOM MPEAOCTaBICHUS MaTepuasa B pas-
JUYHBIX (hopMax: ayAuadbHOW, BHU3YaJIbHOW, C HCIOJIB30BAaHUEM CHELMATbHBIX TEXHHMUYECKUX
CPEICTB U MHPOPMAIIIOHHBIX CUCTEM.

OcBoenne nucuuiumebl unamMu ¢ OB3 ocymiecTBisieTcss ¢ HCIOJIB30BAHUEM CPENICTB
0o0yudeHusl 00ILEero M CrenruaibHOro Ha3HaueHus (IepCOHATBHOIO U KOJUIEKTMBHOIO HCIIOJIB30-
BaHMs). MarepuaabHO-TEXHHUUYECKOe 0OecrieueHre MpeyCcMaTpUuBaeT MPUCIIOCO0IEHHE ayIuTO-
puit k Hyxaam aur ¢ OB3.

dopma NpoBeACHUs aTTECTALMK ISl CTYACHTOB-UHBAINIOB YCTAaHABIMBAETCS C YUETOM
WHIUBUIYAJIbHBIX TICUX0(pU3nUYecKkux ocooberHocren. st cryaentoB ¢ OB3 mpenycmarpuBaet-
cs1 TocTymHas popma MpeIoCTaBIeHUs 331aHUH OLIEHOYHBIX CPE/ICTB, @ UMEHHO:

+ B TIEYaTHOW WM DJIEKTPOHHOM ¢(opme (s JUL € HapyUIEHUSIMH OIOPHO-
JIBUTATENILHOTO amrapara);

* B IIe4aTHOM (hopMe WIIH DIEKTPOHHOM opMe C YBETUUEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (IUIs1 JIUI] C HAPYILIEHUSIMH CIIyXa, peuH, 3peHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/1aHus BCAYX (IUIsl JIUI] C HApYIICHUSIMH 3PEHUs).

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMUYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TpOJIbHBIE BONPOCHL. JIJi TakUX CTYIAEHTOB NpeaycMaTpUBaeTcs JOCTyMHasi popMma MpeaocTaB-
JIEHUs OTBETOB HA 3a/1aHus, @ UMEHHO:

- IMCbMEHHO Ha OyMare Wiy HabOpOM OTBETOB HAa KOMIIBIOTEPE (ISl JIUI] C HAPYLICHU -
MU CIlyXa, peun);

- BHIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCMOJIb30BAHUEM YCIYT aCCUCTEHTA (ISt
JIMI] C HApYLIEHUSIMU OIIOPHO-BUTaTEIBLHOTO alIapara);

* YCTHO (JU1s1 JTUI[ C HAPYLIEHUSIMU 3PEHMSI, OTIOPHO-JBUTATEILHOTO allapara).

[Tpu HEoOX0aMMOCTH IS 00YHAIOIIUXCSA ¢ HHBAJIHIHOCTHIO MPOLEAYpa OLICHUBAHUS pe-
3yJIbTaTOB O0YYEHUS MOXKET IIPOBOJUTHCS B HECKOJIBKO ITAIOB.
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®OH/I OHEHOYHbBIX CPEJICTB
10 AMCIHILINHE

XumMusa

Hanpanenune noaroToBku

13.03.02 "2Snexmposnepeemuxa u snekmpomexHuka’

!

Hanpasnennocts (mpoduin)
00pa3oBaTeILHON MPOrPaMMBI

Dnexkmponpusoo u agmomamuxa

Kpanmudukanmys BEITyCKHUKA bakanasp
['on Hauana moAroToBKU 2020
(no yuebHomy niamy)
dopma 00yueHUS OYHas
TexHomorust 00yueHus MpaAOUYUOHHASL
Kypc Cemectp TpynoeMKocCTs, 3.€.
1 1 3

Bua npomexyTo4HON aTTecTaluu

OOGecneunBaroiee noapas3aeicHne

3auem c oyemnkoti

Kageopa «XuXT - Xumus u xumuuecxkue
MEXHOI02UU Y
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJbTaTaMHi 00pa30BaTeIbHON NPOrpaMMblI

Ta6muma 1 — KomneTeHImu 1 MHANKATOPHI MX TOCTHXKCHHS

Ko 1 HaumenoBanue
KOMIIETEHIIN U

Nuaukaropel AOCTUXEHUS

[Inanupyemblie pe3ysbTaThl
00y4eHHS IO TUCIIUILINHE

YHuBepcanabHbIe

Oo6menpodeccnoHaIbHbIC

OIIK-2. Cnocoben
PUMEHSTH COOTBET-
CTBYIOUIHH (hU3HKO-
MaTeMaTUIeCKHUH ar-
napat, METObI aHa-
JH3a ¥ MOJIITUPOBa-
HUSI, TEOPETUIECKOTO
Y 9KCIIEPHUMEHTAIb-
HOTO UCCIIETOBAHMS
P PEIICHUH TIPO-
(deccroHaNbHbBIX 3a-
a4

OIIK-2.1.

3HaeT QpyH1aMEeHTAIbHbIE 3aKOHBI
IPUPOIbI, OCHOBHBIEC (PM3NYECKHE
1 MaTEMAaTUYECKUE 3aKOHBI
OIIK-2.2.

YMeer npuMeHsITh (pu3ndeckue
3aKOHBI 1 MATEMATHYECKUE METO-
Jbl JUIs PEILIECHUs 3a/1a4 TeOpeTH-
YECKOT'0 ¥ IIPUKJIIAJHOTO XapaKTe-
pa

OIIK-2.3.

Brnaneer HaBbIKaMu MCIIOJIb30Ba-
HUS 3HAHUN (QU3UKU 1 MaTeMaTH-
KM [P PEIICHUN IPAKTHYECKUX
3a/1a4

3Harh (QyHIaMEHTAIbHBIC TOHS-
THs, 3aKOHBl M TEOPUU COBpE-
MEHHOM M KJIACCUYECKOH XH-
MHH, OCHOBHBIE XHMHYECKHE
SIBJICHHS.

YMeTh IpPUMEHATh (PU3HUECKHUE
3aKOHBI ¥ MaTEMaTU4YCCKHE Me-
TOJBI JUIsl pelIeHUs 3aaad Teo-
PETUYECKOTO W  MPUKIATHOTO
Xapakrepa

Bnaners HaBEIKAaMH ITOCTAaHOBKH
U TPOBEICHHUS XHUMHYECKOIO
OKCIEpUMEHTa, OO0pabOTKU U
aHanu3a pe3yJabTaToB M pe-
MICHUS TPAKTUYECKHX 3a/1a4

[TpodeccronanbHbIe

Tabnuua 2 — [Taciopt ¢oHa OIIEHOUHBIX CPE/ICTB

KounTtposnpyemsie ®opmupyemast HaumeHoBaHue
pasneJibl (TeMbl) KOMIIeTeHIUsI OLICHOYHOI0 IToxa3aTenn oeHKH
AUCHMITUHBI cpeacTBa
1. OcHOBHbBIE TIOHATHSA OIIK-2 1. JlaGoparopnas | 1. Boinonnenue
1 3aKOHBI XUMHH paborta Nel-7 naGopaTopHBIX padoT,
2. Crpoenue BeriecTBa 2. [lpakTuyeckas | yarrane  sammceit

3. OCHOBHBIE
MEPHOCTH XHMHUYECKHUX
aKIun

4. PactBopel u npyrue

JAUCTICPCHBIC CUCTEMbI

5. DNEKTPOXUMHUYECKHE

TIPOIIECCHI
6. OJIEMEHTHI

HOI'O aHaJIn3a

BricokomouiekynsipHbIe co-

CAUHCHUA

3aKOHO-

Kadyc-
CTBEHHOI'O M KOJIHYCCTBCH-

pe-

pabota Nel-8
KonTpomnpHas pabota

71a00paTOPHOM >KypHa-

TEME

2. Brimonnenue
MPAKTUYECKUX  3aJ1a-
HUM, HaIu4dhe KOH-
CIIEKTA 110 TEME

3. KonTponbHas

pabota TpOBOIUTCA B
Yachl
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pabotbl. OOyuaromrue-
cst

HOJTy4aloT 3a/1aHHs
JUIsSL TIPOBEPKH YCBOE-
HHS [POWICHHOTO Ma-
tepuana. OueHuBaeTcs
HPaBWIBHOCTD  pellle-
HUSL.

2 MeToauuecKkue MaTepHuajbl, ONpeacJadiouue NMNpoucaAypbl OCHUBAHUS 3HaHHﬁ,

YMeHH, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapAKTEPU3YIOLIMeE MPOLece
¢GopMupoBaHusI KOMIIETEHIM I

winHel (Tabnuma 3).

Tabymma 3 — TexHoyornueckas Kapra

MeTO,I[I/ILIeCKI/Ie MaTepHuaJibl, OMMPEACIAIOIHNE TPOUCAYPbl OLICHUBAHUSA 3HaHPII>i, YMCHHﬁ,
HaBBIKOB U (I/IJII/I) OIIbITa ACATCIILHOCTH, IPCACTABIICHBI B BUAC TEXHOJIOTHYCCKOM KapTbl AUCLIH-

HaumenoBanue Cpokn HIxajna ouenn- Kpurtepun
OIIEHOYHOI0 CpeACTBA BbINOJIHEHHS BaHUsl OlleHUBAHUS
1 cemectp

Ilpomesicymounas ammecmauusn ¢ ghopme 3auem c oyeHKou

1. | JTaGoparopnas paGora

CXKCHCACIIBHO

10 GammoB * 7
pador

Boinonuenue - 2
GayutoB/pabora,
odopmiieHHe
1a00paToOpHOTO
KypHaima - 2
6amioB/pabora,
yCTHasl  3aluTa
(mo Bompocam) 6
6aJIoB.
OueHuBaeTcs
BJIaJICHHE Mare-
pHajoM, €ro cH-
CTEMHOE OCBOE-
HHE, CII0C00-
HOCTh  IMpUMe-
HSITh  HYXKHbBIE
3HAHUS, HABBIKH
U yYMEHHUS TIpH
aHamm3e  Tpo-
OJEMHBIX CHUTY-
alui.

2. | Ilpaktuueckas pabota

CXKCHECACIBHO

10 GammoB * 8
pabort

OneHuBaeTcs
BIIaJICHHE MaTe-
pHUayioM, ero Ccu-
CTEMHOE OCBOE-
HHUE, CII0CO0-
HOCTbH IpUMe-
HSTh HYXXHBIC
3HAHUSI, HABBIKK
U YMEHUS TIpH
pelieHuy paK-
THYECKHUX 3a/a-
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HanmenoBanue

OLICHOYHOT0 CPpEeaACTBA

Cpoknu
BBINOJIHEHHSI

IIkana oneHu-
BaHUA

Kpurepun
OLICHUBAHUS

HUH. baminl
YMEHBIIAIOTCS
IIPONIOPLINO-
HaJIbHO MPOILCH-
Ty IPaBUIbHO-
CTU pEUICHUS.

3. | KonTponpsHas pabora

16 senensa

100 6amoB

[IpaBunbHOE
peleHue 3aga4
(20 6ain-
JIOB/3a/1a4a).
bayner ymeHs-
IIAK0TCS IPO-
HOPIMOHATIEHO
IPOLIEHTY Ipa-
BUJIBHOCTH pe-
IIEHUSI.

HNTOI'O:

250 oOGamioB

Kpurtepuu oneHk# pe3yIbTaToB 00y4eHHsI 0 THCHHUILINHE:
0 — 59 % OT MakcHMajdbHO BO3MOXXHOH CYMMBI OalsIOB — «HEYIOBJIETBOPUTEIHHO
(HEOCTAaTOYHBIM YPOBEHB JJIsl IPOMEXYTOYHON aTTECTAllMH 110 TUCIUILINHE);

60 — 74 % OT MakCHMalbHO BO3MOXKHOH CYMMBI OaJIOB — «YJOBJIETBOPHTEIHHOY
(moporoBbIi (MUHUMAIBHBIN) YPOBEHb);
75 — 89 % 0T MakCHUMaJIbHO BO3MOXHOW CyMMBbI 0aJlJIOB — «XOPOLIO» (CPEIHUN YPOBEHbD);
90 — 100 % ot MakCUMaJIbHO BO3MOKHOW CyMMBI 0aJUIOB — «OTIMYHOY (BBICOKUH (MaKCH-
MaJIbHBIH) YPOBEHb)

3

TunoBbie KOHTPOJIbHBbIE 32/IaHUS UJIM HHbIE MAaTepPHAaJIbl, He00X0AUMbIe 1JIs1
OLICHKHU 3HAHUM, YMEHH i, HABBIKOB U (MJIM) ONbITA AeATEJIbHOCTH, XapaKTepPH-
3yloume npouecc popMupoOBaHHUSA KOMIIETEHIUH B X0/1e 0CBOeHHsI 00pa3oBa-

TeJbHOI MPOrpamMMbl

3.1 3aganus 1Jis TEKYLIEro KOHTPOJIS yCIIeBaeMOCTH

1. Onpe;[enHTe KOJIMYCCTBO BCUICCTBA SKBUBAJICHTA U MOJIIPHYIO MACCY 5KBHUBAJICHTOB (I)OC-

KOHTPOJIBHASA PABOTA

Bapuant Nel

dopa, kucioposa u 6poma B coenuaerusix PHs, H,O, HBr.

2. HanumuTe 37eKTpOHHBIE (OPMYIBI aTOMOB SJIEMEHTOB C MOPSIKOBHIMH HOMepaMu 9 u
28. IlokaxuTe pacnpenesieHHue 3JEMEHTOB 3THUX aTOMOB IO KBAHTOBBIM sueiikam. K kakomy

SJICKTPOHHOMY CeMeﬁCTBy OTHOCHUTCS KaXKIBIM U3 3TUX 3JIEMEHTOB?

3. Ucxonsd w3 MOJIOKEHUsS TepMaHusl U TEXHEIUs B MEPUOJUYECKON CHCTEME, COCTaBbTE
dbopMynbl Me€Ta- U OPTOTEPMaHUEBON KHUCIIOT, M OKCHJA TEXHEIUs, OTBEYAIOIINE WX BBICIICH
cTeneHu okucieHus. M300pasure Gopmynbl 3TUX COEAUHEHHUM rpaduyuecKy.

4. BpIunCIUTE KOMUYECTBO TEIUIOTHI, KOTOPOE BBIIEIUTCS MpU BoccTaHOBIeHUU Fe,03 me-

TAJUTMYECKUM ATFOMHUHUEM, eciTi Obuto mosrydeHo 335,1 T kenesa.

5. Beruuciure ﬂGg gg CIETYIOMUX PEaKIIMii:
A) 2NaF(K) + Clz(r) = 2NaC|(K) + Fz(r)
6)PbOz(K) + ZZn(K) = Pb(K) + ZZHO(K)
Mo>HO 1T TIOTy4uTh GTOP Mo peakuuu (a) u BocctanoBuTh PHO, riHKOM 110 peakiiuu (0).
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6. OxucneHue cepsl U €€ JUOKCUAA TPOTEKAET 110 YPAaBHEHUSM:

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

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

Kak u3aMeHuTCst CKOPOCTh ITUX PEaKIii, eciu 00beMbl KaKI0M U3 CUCTEM YMEHBIIHUTDH B Ye-
ThIpe pasa?

7. BplunucauTe MOJISIPHYIO KOHLUEHTPALMIO U MOJSIPHYIO KOHLUEHTpauur sKkBuBaieHTa 20%-
HOTO PacTBOpa XJIOPUAA KaJIbIHS TUIOTHOCTHIO 1,178 r/em’.

8. CocTaBbTe HOHHO-MOJIEKYJISIPHOE U MOJIEKYJISIPHOE YPaBHEHUS THIPOJIN3a, IPOUCXOIIIEe-
ro nipu cmemmmBanuu pactBopoB KyS u CrCls. Kaxxnas u3 B3sThIX cosell Tuaponu3yercs Heoopa-

THUMO A0 KOHIIA C 06p330BaHI/ICM COOTBCTCTBYIOIIUX OCHOBAHUA U KUCJIOTEI.

Bapuant Ne2

1. Peakiuu BBIpaKaroTCsl CXEMaMHU:

P+HIO; + H,O = H3PO4 + HI
H,S + Cl, + H,O = H,SO4 + HCI

CocraBbTe 3JEKTpPOHHBIE ypaBHEHUs. PaccraBbre KOA(h(GUIIMEHTH B YpaBHEHUSIX PEAKIIHI.
JIIst KaKITOM peakiiy YKaXXKHUTE, KAaKOe BEIIECTBO SBJISCTCS OKHCIUTEIIEM, KAKO€ — BOCCTAaHOBH-
TeJeM; KaKoe BEIIECTBO OKHUCISETCS, KAKOe — BOCCTAHABIUBAETCA.

2. VYBEIHYUTCS, YMCHBIIUTCS WM OCTAHETCS 0€3 M3MEHEHHWs Macca IIMHKOBOW TUTACTUHKU
npHu B3auMojieicTBUH ee ¢ pactBopamu: a) CuSOy; 6) MgSOyg; B) Pb(NO3),? ITouemy? CocraBb-
TE JIEKTPOHHBIC I MOJICKYJISIPHBIC YPABHEHHSI COOTBETCTBYIOIINX PEAKITUH.

3. CocTaBbTe cxeMy rajlbBAHUYECKOTO JIEMEHTa, B OCHOBE KOTOPOTO JIEKUT PEaKIHs, Mpo-
TEKAFOIast 0 YPABHCHUIO

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

Hanummre 31eKTpOHHBIC YpaBHEHHSI aHOJHOTO M KaTOJHOTO IpoiieccoB. Berauciure DJ1C
ATOTO JIEMEHTA, ECIIH [Ni2+] = 0,01 monp/1, [Pb2+] =0,0001 mons/n. OtBeT: 0,064 B.

4. Kakne comu o0ycClaBIMBAIOT >KECTKOCTh TPUPOIHOW BOJBI? Kakyro >KEeCTKOCTh BOJIBI
HA3bIBAIOT KapOOHATHOM, HekapOoHaTHOW? Kak MOXXHO yCTpaHUTh KapOOHATHYIO, HEKapOOHAT-
HYIO J)KeCTKOCTh? Hamummmre ypaBHEHHUS COOTBETCTBYIOIIMX PEAKIIHIA.

5. TlomumepoM Kakoro HEMpeaeNbHOTO YIIIEBOJOPOJA SBISETCS HATypalbHBIA Kaydyk?
Hamummre cTpykTypHYIO (hOpMYITy 3TOTO yrieBo1opoaa. Kak Ha3eIBarOT MpoIiece MPEeBpaCHUS
Kaydyka B pe3uHy? UeM Mo CTPOCHHUIO U CBOMCTBAM pa3inyaloTcs Kaydyk U pe3uHa?

Bapuanr 3
1. BoccTranoBieHre 0HOTO U3 OKCUIOB XKeJle3a HAET 110 CXEME:

FesO0uq) + Siw) — Few + SiOz. Bo3morxkeH i 3T0T mponece npu CTaHAAPTHBIX yenoBUsx? OT-
BET MOJTBEPIUTH PACUETOM.

A Hozgg, kJ>x/Monb 80298, JIx/MOIb
Fe30a -1117,7 151,46
Sig - 18,82
Fe(K) - 27
SiOyu -859,4 40
1) -601,1;2) 712,8; 3) -599,73; 4) -7772,8.
2. [Ipu cmemmBanuu 2 MoJb BemiecTBa A ¢ 2 MoJib BellecTBa B B HeKOTOpoMm 00beMe K Mo-

MEHTY HacTYyIUICHHsS paBHOBecUs B oOpatumoii cucrteme 2A + 2B <€— 4] obpazoBanoch 1,6
MoJb BemecTBa J[. Yemy paBHa KoHCTaHTa paBHOBecHs? OTBET NOATBEPAUTH PACUETOM.
1) 0,316; 2) 3,16; 3) 2,03; 4) 1,25.
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3. Kakoii 06bem rasza Beigenutcsi, eciu k 400 mur pacrBopa LIOH, tutp xotoporo pasen
0,0024 r/mn 6b1a nobasiieHa cosib (NH4)2,CO3. OTBET MOATBEPAUTH PaCUETOM.

1) 12,61 2) 0,96u1; 3) 21,51 4) 0,8961.
4, ['maponusy nojaBeprarTcs Coau

1. ZnCly; 2. Cs,CO3; 3. FeBrs; 4. CaBr,.

04 HBr = 0.899; a H,CO5; =0.0017; 04 Ca(OH), =0.78.

Vxka3aTb HpaBI/IHBHHﬁ OTBET YpaBHCHHA pC€aKIU ' JpOJIn3a.

1) ZnCl; + H,0 — ZnOHCI + HCI pH =7;
2) Cs,CO3 + H,O — CsOH + H,CO3  pH > 7,
3) FeBr; + HO — FeOHBr; + HBr  pH< 7,
4) CaBry; + H;O — CaOHBr + HBr  pH>7.

S. Uemy paBHA SKBUBaJIEHTHAs Macca CEPhl B COCTUHEHUSX:
1. Na2803; 2. Cr2(504)3; 3. (NH4)25; 4, H,S.
1) 16 2) 53 3) 8 4 8

OTBeT NOATBEPIUTH PACUETOM.
Bapuant 4

1. Wmeercs I Sn 10™ r-mon/n Sn*? // [H'] = 107 r-pon/n /Hy, Pt
Uewmy paBna Benmmunna DJ[C Takorj anemeHTa? OTBET MOATBEPIUTH PACUETOM.

1) 0,1105B; 2) 0,169B; 3) 0,405B; 4) 0,287B.
2. VYka3aTh NMpaBUIBHBIN OTBET JJIS MPOIIECCOB HA 3JIEKTpoaax mpu padore ['D u3 Bompoca
Ne 1

1)  SnA(@): Sn'2-2€ — sn*
Pt, HZK(+):2H20+2é — H, + 20H

2) SnA(-):SnO-zé — Sn*?
Pt,HzK(+):2H++2(_e — Hp

3) Pt, HZA(-):2HQO-4é — 0, +4H"
SnK(+):Sn+2+2é — Sn

4) Pt,HgA(-):2H++2é—>H2

SnK(+):Sn-2€ — Sn*

3. [Touemy aTmMocdepHast KOPPO3US SIBJISETCS FINEKTPOXUMUUYECKON KOppO3uei MeTaiioB?
1) Tax xak MeTamn koHTakTHpyeT ¢ napamu HyO Bo3ayxa;
2) Tak kak MeTana KOHTaKTHPYET C KUCIOPOAOM BO3/1yXa;
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3) Tak kak MeTayI KOHTaKTHPYET C AJIEKTPOJIUTOM OOpa30BaHHBIM MPHU B3aUMOACUCTBUH
YTJIEKUCIIOTO Ira3a C BJIArou;
4) Tak Kak MeTa/ul KOHTAKTUPYET C OKUCIIUTEIIEM U 3JIEKTPOJIUTOM.

4. Wznenue u3 Ti ¢ 3aKJICNKON W3 MACCHBHPOBAHHOW CTaM, HaXOAUTCS B MOPCKOH BOJE.
+ + o
Eqi 2/Ti =+0,10B; Er. 2/,:9 = +0,17B. Yka3arb npaBWIbHBIN OTBET JIEKTPOAHBIX MPOIIECCOB.

1) TiA(-):Ti-»Ti+2+2(_e
FeK(+):02+4é + 2H,0 — 40H
2) TiA(-):Ti-»Ti+2+2(_e
FeK(+):2H++2é — H;
3) FeA(): Fe o Fe?+2€
Ti K(+):02+4é + 2H,0 — 40H"
4) FeA(-):Fe-»Fe*2+2é
Ti K(+):2H++2é — Hy
5. Wznenue u3 Ti ¢ 3aK/IENKOil M3 MAaCCHBMPOBAHHOW cTaid, HaxomuTcs B pactBope LICI.
ETi+2/Ti =-1,63B; Epe+2/pe = -0,35B. Yka3arb mpaBWIBHBII OTBET 3JIEKTPOTHBIX TIPOIECCOB.
1) TiA(-):Ti—»Ti+2+2é
FeK(+):2H++2é — H;
2) TiA(-):Ti—»Ti+2+2é
FeK(+):oz+4é + 2H,0 — 40H"
3) FeA(-):Fe—>Fe+2+2é
Ti K(+):2H++2é —H,
4) FeA(-):Fe—»Fe+2+2é

TiK (+):0,+4 € +2H,0 — 40H

6. B kaxkoii cpene BIr0OTHEE MCIIONB30BaTh KOHTAKT Fe/Ti (cMoTpu Bonpockr 4, 5)
1) B Mopckoii, Tak kak 9JC meHblue.

2) B pactBope LiCl, Tak kak 3/IC meHnblIie.

3) B mopckoii, Tak kak 3/{C nmeer Gosblee 3HaUCHHE.

4) B pactope LiCl, tak xak 3/IC umeeT Gosibliiee 3HaUCHHUE.

OTBeT MOATBCPAUTEC PCIICHUCM.
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7. PaccraButh K03 (pULIEHTHI METOIOM AIIEKTPOHHOTO OanaHca:
K,Cr,07 + HCl — KCI + CrCl3 + Cl, + H,0. Ykasars cymmapHoe 3HaueHne Ko3dduiiuenra as
IIPaBOM YaCTHU:

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

OTBeT NMOATBEPAUTH PEUICHUEM.

8. VYka3arb mpaBUIBHBIA OTBET M3 oxuemmrens B3 BoOpoca Ne 6 (OTBET MOATBEPIUTH PEIICHU-
eM)

1) 147; 2) 35,5; 3) 17,75; 4) 49,
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Jlucr perucrpanuu usmenenui k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomanuectBo
CTpaHMI]
A3MEHEHUS
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