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1 O01mme moJ10KeHU s

PaGouas nmporpamMma IUCHUIIIMHBI «XUMUS» COCTAaBIEHA B COOTBETCTBUU C TPeOOBaHM -
MU (heZepabHOTO TOCYAaPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTa, YTBEPIKICHHOTO MPUKA30M
MunucrepcTBa oOpa3zoBanus U Hayku Poccuiickoit @enepamuu Ne 206 ot 12.03.2015, u ocHOB-
HOW mpodeccHoHanbHOH 00pa30BaTEIILHON MPOrpaMMbl MOATOTOBKUA «P0OOTOTEXHHYECKHE
KOMILJIEKCHI U CUCTEMBI» 110 HampasieHuto 15.03.06 "MexaTpoHuka U poOOTOTeXHUKA'".

3anayn Haxonuth onTUMalIbHBIE YCIIOBUS Ui MPOTEKAHUS XUMUYECKUX ITPOILIECCOB;
AU CIUIUINHBI OIKMCHIBATh XMMHU3M OCHOBHBIX XMMHYECKUX IPOIECCOB; OBIAAECTh MPUEMAMU
1 METOJUKAMM PEIICHUS KOHKPETHBIX 3aJ1ad U3 Pa3WYHbIX Pa3jejiOoB XUMUU;
BBISIBIISITH B3AUMOCBSI3U MEXY OTJAEIbHBIMUA XUMUYECKAMU MPOIIECCAMM.

OcHoBHbIE 1. OcHoOBHBIE MOHATHS U 3aKOHBI XUMUU

pasieis! / TeMbl CtpoeHue BelecTa

ANCHHATUTAHDI OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIHil
PacTBopbI 1 1pyrue qucnepcHbie CUCTEMBI
DIIEKTPOXUMHUYECKUE MTPOLIECCHI

DJeMEeHTHI KAYeCTBEHHOTO M KOJTMYECTBEHHOTO aHaN3a
BrICOKOMOJIEKYIISIpHBIE COCTMHEHHUS

Nogakown

2 IlepeuyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs 1O JUCHUILJIMHE (MOY.II0),
COOTHECEHHBIX C INIAHNPYEeMbIMH pPe3yJibTaTaMi 00pa30BaTeIbHOI POrpaMMbl

[Tporiecc u3y4eHHs MUCUUTLIMHBI « XUMUS» HampaBieH Ha (JOPMHUPOBAHUE CIICTYIOIINX
komneTeHuii B cootBeTcTBUM ¢ ®I'OC BO u ocHOBHOI 00pa3oBarenbHON mporpamMmon (Tabd-
muna 1):

Tabmuua 1 — KomnereHuu u miaHupyeMble pe3yabTaThl 00yUeHHs 110 TUCIUIUIMHE

KoJT 1f HAHMEHOBAHIE [Tnanupyemble pe3ynbTaThl 00y4eHUsI 110 TUCHUIUIMHE
KOMIIETEHIINH . .
Ilepeuens 3Hannii | I[lepeyeHs ymeHU [IepedyeHb HaBBIKOB
OO01eKynbTYpHbBIE
O6menpodeccuoHanbHbIE
OIIK-1 IIpumenser 3HaHusA | YMETh NpUMEHATh | BiageTs HaBbIKaMu
CnocoOHOCTb €CTECTBEHHBIX (u3nyueckre 3aKko- | MOCTAaHOBKH U MPOBe-
IIPEJICTaBIISITh HayK B MH)KEHEP- HbI U MaTEMaTHue- | I€HUS XUMHUECKOTO
aJIeKBaTHYIO HOM IPAKTUKE MPO- | CKUE METOJBI IS JKCIIepUMeHTa, o0pa-
COBPEMEHHOMY  YPOBHIO | EKTUPOBaHMs OMO- | peIIeHus 33134 OOTKHU M aHAJIN3a pe-
3HaHUH’ Hay4YHYIO | TEXHUYECKUX CH- TEOPETHUYECKOr0 U | 3yJIbTAaTOB IS penie-
KapTUHY MHMpa Ha OCHOBE | CTEM M MEIULMH- MIPUKJIAHOTO Xa- HUS IPAKTHYECKUX
3HAHUA OCHOBHBIX | CKMX H3JEJINN pakrepa 3a1a4y
MIOJIO)KEHUH, 3aKOHOB H
METO/IOB  €CTECTBEHHBIX
HAyK 1 MaTeMaTUKU
[Tpodeccuonanbubie




3 MecTo IMCHUILUIMHBI (MOYJIs) B CTPYKTYpe 00pa3oBaTe/bHOI NPorpaMMbl

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

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

Jlsis OCBOCHMSI AWCHMIUIUHBI HEOOXOAMMBI 3HAHUS, YMCHHS, HABBIKH U (U1u) Onvlm
npakmuieckou deamenviocmu, cOPMUPOBAHHBIE B MPOLECCE M3YUYECHMs AUCLMILUIUH / Mpak-
TuK: OCHOBEI 0€30IIaCHOCTH KU3HEAEATENLHOCTH, XM, Pu3uka.

3HaHUs, YMEHUS U HaBBIKU, CHOPMUPOBAHHDBIC IPU U3YYCHHUH JUCLUILTUHBI « XUMHI»,
OynyT BocTpeOOBaHBI IPU U3YUCHUH MOCIEAYIOMNUX AUCIHUIUINH DU3UKA.

4 O0beM TMCUMILUTHHBI (MOYJIsI) B 3a4€THBIX eIHHUIAX ¢ YKA3aHHEM KOJIHYeCcTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4alommuxcs ¢
npenojaasaresieM (Mo BUAaAM y4eOHbIX 3aAHATHIA) M HA CAMOCTOSITEJILHYIO PadoTy
00yYarImXxcs

OO01mmas TpyI0eMKOCTh (00beM) NUCIUTUIHHBI cocTaBisieT 3 3.¢., 108 akax. gac.
Pacnipenenenue o0bemMa AUCIMILTHHBL (MOIYJIs) IO BHIaM y4eOHBIX 3aHSITHH MPEICTaB-

JIeHO B Tabimie 2.

Tabmmna 2 — O6beM TUCIUILTNHBI (MOJIYJIs) TT0 BUAM YU€OHBIX 3aHATHHA

Bcero akagemu-

O0BeM TUCHUILTAHBI
YeCKHX 4aCOB

OO0m1ast TpyA0€MKOCTh AUCITUTUIHHBI 108

KonrakTHasi ayquropHasi padora o0y4aommxcs ¢ npenoaasareseM (1o 48
BH/JIaM Y4eOHBIX 3aHATHII), BCEro

B toMm uucie:

3aHATHA JIEKIMOHHOI0 THIIA (JIEKLUU U UHbIE YUeOHbIE 3aHITHS, IIpeNy-
CMaTpHBaroIlUe NMPEUMYIIECTBEHHYIO Nepeiauy ydeOHoH HHPOpMaLuy Te- 16
JTarOrMYeCKUMHU paOOTHUKAMM)

3aHSITHSI CEMHHAPCKOI0 TUIA (CEeMUHAPBI, TPAKTUUECKHUE 3aHSITHSI, TTPAK-
TUKYMBI, JIJA0OPATOPHBIE padOTHI, KOJUIOKBUYMbI U UHBIC AaHAJIOTHYHBIE 3a- 32
HSTHS)

CamocrosiTeibHAas pa0oTa 00y4alOIIMXCS M KOHTAKTHAas padoTa, BKIIIO-
qarolasi rpyMIoBble KOHCYJIbTAllMM, HHIUBUAYAIbHYIO paboTy 00ydaro-
muxXcs € mpenoaaBaTCIsIMnu (B TOM YHUCJIC UHAVNBUAYAJIbHBIC KOHCYHI)T&IH/H/I); 60
B3aUMO/IEIICTBHE B 3JIEKTPOHHOIN HH(OPMAIIMOHHO-00pa30oBaTeIbHOM cpesie
By3a

[TpomerxyTouHas arTecTalusi 00yJarommxcs — 3adeT ¢ OLEHKOH

5 Conep:xkanue TUCHUILIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE M0 TeMaM (pa3/ejiam)
€ YKa3aHHMeM OTBeICeHHOT0 HA HUX KOJIHYeCTBAa aKa/IeMUYeCKUX YaCOB M BUI0B
y4eOHO# padoThl

Ta6mmia 3 — CTpykTypa U coliep>kaHue TUCIUTUIMHBI (MOJTYJIS)

Bunel yue6HOI paboThl, BKIIOYAsk CAMOCTOSI-
TEJIbHYIO0 PaboTy 00Yy4arOLIUXCs U TPYL0EM-

HanmeHnoBaHne pa3zienoB, TeM U COJIEpKAHUE
KOCTb (B yacax)

marepuaa
P Konraktnas pabota

CPC
IpenojaBaTess ¢ 00yJaouMIcs




Jlekimu | Cemunap- | Jlabopa-
CKHe TOPHBIC
(mpakTH- | 3aHATHA
YECKHUe
3aHATHUSA)
TexHuKa 0€30NMaCHOCTH, OXpaHa Tpy/a 2
OcCHOBHbBIE IOHATHS U 3aKOHBI XUMUH 2 2 2 10
CrtpoeHnue BenecTna 2 2 2 8
OcCHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS XUMH- 3 3 9 10
YECKUX PeaKIuit
PacTBOpHBI 1 Ipyrue AUCIEPCHBIC CUCTEMBI 2 2 2 10
DIIEKTPOXUMUYECKUE MTPOIIECCHI 3 3 2 10
DNeMEeHTHl KaYeCTBEHHOTO U KOJIMYECTBEHHOTO 9 5 5 6
aHaym3a
BoicokoMoneKysipHble COETUHEHUS 2 2 2 6
uToro
M0 JUCHUNJIHHE 16 16 16 60

6 BHeayauTopHasi caMOCTOSITeJIbHAsI padoTa 00y4aloLuXcsl 10 AUCHUILIINHE
(MonayJr0)

[Ipy mIaHUPOBAaHUU CAMOCTOSITENIILHOM pPa0OThI CTYIACHTY PEKOMEHIYETCS PYKOBOJI-
CTBOBATHCSI CICAYIOIINM PACIIPEACIICHUEM YaCOB Ha CaMOCTOATEIbHYIO padoTy (Tabymma 4):

Tabnuna 4 — PekoMeH1yeMoe pacipe/ielicHHe YaCOB Ha CAaMOCTOSITEIIbHYIO paboTy

KoMIOHEHTBI CaMOCTOATENbHONH PadoThl KoanvecTBo yacoB
M3ydeHne TeopeTH4eCKUX pa3iesIoB THCIMIIINHEI 16
[TonroroBKa K 3aHATHSIM CEMHUHAPCKOTO THUTIA 16
[TonroroBka k gabopaTopHbIM paboTam, odopMmieHHe 1a00paTOpHO- 28

ro ’)KypHaJa, MoJAroToBKa K 3alluTe J1a0opaTOpHBIX padoT; MOATOTOB-
Ka 1 opopmIIeHHEe KOHTPOJbHOH paboThI

60

7 OueHOYHBIE CPeICTBA /IS IPOBeEICHUs TEKYyIero KOHTPOJIs
U MPOMEKYTOYHOM aTTecTanuy 00y4aloIuXcs M0 JMCHHILIMHE (MOLY110)

@DoHJ OLICHOYHBIX CPEACTB I IPOBEACHUSA TEKYILIEro KOHTPOJSA YCIEBAEMOCTH U IIPO-
MEKYTOYHOM aTTecTaluuy npejacrasieH B [Ipunoxenun 1.

[TonHBIA KOMIUIEKT KOHTPOJIBHBIX 33JaHUN MJIM MHBIX MaTepUalIoB, HEOOXOIUMBIX IS
OIICHUBAHUS PE3yNbTAaTOB O0y4YeHHUs IO AMCHMIUIMHE (MOIYII0), MPAKTHKE XPaHUTCS HA Ka-
benpe-pazpaboryrke B OyMakHOM H 3JIEKTPOHHOM BHU/IE.

8 VYueOHo-MeToaMYecKOe U HHPOPMALMOHHOE O0ecTiedeHHe TUCHUTLINHBI (mo-
JLyist)

8.1 OcHoBHasi JUTEpaTYpa
1 Axmeros, H.C. O0uias u HeopraHnudeckas xumus : yaeOHuK st By30B / H. C. AxmeTosB.
- 5-¢ u3n., ucnp., 4-¢ u3., uchp. - M.: Beicmas mkona: Axagemust, 2003; 2001; 1998. - 744c.
533K3
2T muaka, H.JL. OG6mas xumms : yueOnuk musa By3oB / H. JI. I'muuka; mom pen.
B.A.IlonkoBa, A.B.babkoBa. - 18 -e uzn., mepepad. u gorm., 17-e uza., nepepad. u jom. - M.:

5




FOpaiit, 2011. - 886¢. 3983k3

3I'munka, H.JI. 3agaun u ynpaxkaenus no odmei xumuu / H.JI. ['muaka. —u3a. crep.- M.:
KnoPyc, 2011. — 240c.

4 Dponos, B.B. Xumus : yaebHoe nocodue a1 By3oB / B. B. ®poios. - 3-¢ uzn., nepepad.
u poi. - M.: Bricmiag mkoma, 1986. - 543c¢. u3-25k3 a0-653K3

5Endumor, B.M. OcHoBbl 00meld xumum [DIEKTPOHHBIA pecypc] : ydeOHOe moco-
oue/B.N.Enpumos, 2-e u3a. - M.: HULl UH®PA-M, 2015. - 256 c. // ZNANIUM.COM : snek-
TPOHHO-OMOMMOTEeYHass cucrema. — Pexum npocryma: http:// www.znanium.com/catalog.php,
OrpaHMUYEHHBIN. — 3arj. ¢ FKpaHa.

8.2 JlomoJHMTebHAs JIUTepaTypa

1Koposun, H.B. O0mas xumus : yueOnuk misa cryaentoB By3oB / H. B. Koposun. - 9-¢
u3J1., nepepad. - M.: Beicmas mkona, 2007; 2004; 2000; 1998. - 557¢. 31 sx3

2V¥raii, SI.A. OOmias 1 HeOpraHW4YecKas XUMHUs . y9eOHUK Jutst By30B / 5. A. Yraid. - 4-¢
u31., cTep. - M.: Breicras mkona, 2004; 2002; 2000; 1997. - 528c. 973k3

8.3 MeToanueckne yKa3aHus 1JIsl CTYA€HTOB 10 0CBOEHUIO THCIUIIHHbI

1. 3akoH >kBUBaneHTOB: Metoanueckue ykazanus /Coct. B.B. CazonoB. Komco-
MoJIbCK-Ha-Amype: Komcomomnbsckuii-Ha-Amype roc. Texs. yH-1, 2002. — 8 c.

2. KommekcHsie coeaunenus: Metoaudeckue ykaszanus /Coct. B.B. Tememn. —
Komcomonbck-Ha-Amype: [OYBIIO «KHAI'TY», 2003. — 8 c.

3. CKOpOCTh XMMHUYECKUX peakiuuid. XUMHUECKOe PaBHOBECHE.: METOIMYECKUE YKa-
3aHUs K JlaboparopHoi pabote mo Kypcy «OOmias m Heopranudyeckass xumus» / coct. : H.J.
Hazapenko. — Komcomonbsck-Ha-Amype: @I'BOY BIIO «KHAI'TY», 2015. - 10 c.

4. Karanus: mMeroanueckue ykaszaHusi K JlabopaTopHOW pabote mo kypcy «OOrmas
xumus» / coct. H.JI. Hazapenko. — Komcomonbck-Ha-Amype : ®I'BOY BIIO «KHAI'TY», 2015.
-8c.

5. PacTBOpbI : MeTOaMYECKHE yKa3aHMs K BBINOJHEHUIO J1abopaTOpHOM paboThl 1O
kypcy «OOmas xumus» / coct. H.JI. Hazapenko. — Komcomonbsck-Ha-Amype: ®I'BOY BIIO
«KaAI'TY», 2015, 7 c.

6. Kectkocth Boabpl: MeToanueckue ykasaHusi K JIaDOpaTOpHOU paboTe 1o oOIei
xumun/ Coct. .U. 3onorapes. — Komcomonsck-Ha-Amype: [OYBIIO «KHAI'TY», 2004. - 7 c.
7. DIEeKTPONUTHYECKAsT JUCCOIMALNS: METOJUYECKHE YyKa3aHWs K J1abopaTOpHOU

pabote 1o kKypcy «OO0mas u Heopranuyeckas xumus» / coct. : B.B. Tenem — Komcomonbck-Ha-
Awmype: @I'BOY BIIO «KHAI'TY», 2015. -9 c.

8. I'maponus coneii: Meroanyeckue ykasanus /Coct. H.B. Pemusosa, H./l. Haza-
penko. Komcomonbsck-Ha-Amype: [OYBIIO «KHAI'TY», 2008. — 17 c.
9. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIMM: METOJIUYECKUE YKa3aHHUS K BbI-

MOJIHEHUIO JabopaTtopHoil paboTel mo kypey «O6mast xumus» / coct. .M. 3omorapes, H./.
Hazapenko — Komcomonsck-Ha-Amype : PI'BOY BIIO «KHAI'TY», 2015. - 10 c.

10. DneKTpoXuMHUecKas Koppo3us MeTaiioB: Meroanueckue ykazanus / Coct. ..
3onotapeB. - Komcomonbck-Ha-Amype: Komcomonbckuii-Ha-AMype rocyaapCTBEHHBIH TEXHU-
yeckuil yausepcurer, 2008. - 12 c.

11. Onexrponu3: Meroanueckue ykazanus /Coct. .M. 3onoTtapeB. — Komcomonbek-
Ha-Amype: 'OYBIIO «KHAI'TY», 2003. — 10 c.
12. P — 2JIEMEHTHI: METOANYECKHE yKa3aHHsI K BBHIIOJIHEHUIO J1a00OpaToOpHOM paboThI

mo kypcy «OOmas u Heopranudeckas xumus» / coct. T.A. KymukoBa. — Komcomonbck-Ha-
Amype : ®I'BOY BIIO «KHAI'TY», 2016. — 10 c.

13. d — a7eMeHTBI: METOAMYCCKHIE YKa3aHHsI K BBIITOJHEHHIO J1a00paTOPHBIX paboT 1Mo
Kypcy «O06mas u Heopranudeckas xumus» / coct. T.A. KynukoBa. — Komcomonbck-Ha-Amype :

6



®I'BOY BIIO «kKHAI'TY», 2011. — 12 c.

14. Opra"ndeckue MOJIMMEPhl: METOANYECKUE YKa3aHUsl K BBITIOJHEHHUIO JIabopaTop-
HBIX pabor mo kypcy «OOmas xumus» / coct. I'M. Pemuzo. — Komcomonbck-Ha-AMype :
OI'BOY BIIO «KHAI'TY», 2004. — 11 c.

VYkazaHHple ~ METOAMYECKHE  MaTepuanbl  TakkKe  pasMelleHbl 10  aJpecy:
https://knastu.ru/students/nuanbIii KaOWHET.

8.4 CoBpeMeHHbIe PO(ecCHOHATIBbHBIE 0a3bl JAHHBIX U HH(OPMAIHOHHbIE cnpa-
BOYHbIE CHCTEMBbI, HCIOJIb3yeMble MPH OCYLIECTBJIEHUH 00pPa30BaTEJbLHOI0 MpPo-
necca 1o JUCHHUILINHE

1. PedeparuBno-6ubnumorpaduyeckue 6a3pl qanubix BUHUTU nmo ecrecTBeHHBIM
HaykaM (http://www.viniti.ru/products/viniti-database) P> "Xumus", "®uszuka", "buonorus" u gpyrue

2. HNudopmanmonno-nouckopas cucrtema denepanbHOro MHCTUTYTAa MPOMBIIIICH-
HOU cOOCTBEHHOCTH (http:/new.fips.ru) P> [10JIHBIE TEKCTHI POCCHIICKUX MATCHTOB U 3aSBOK

3. baza manupix MINCRYST (http:/database.iem.ac.ru/mincryst) B Kpucramnnorpadu-
YECKHE JJaHHbIE MUHepasloB IHCTUTYTA SKCIIEpUMEHTanbHON MuHepasioruu PAH

4. bank panubix PAJIDH (http://iwww.chem.msu.su/rus/chinfo/raden/welcome.html) P>
CoaepxuT HHPOPMAITUIO TIO0 PAAUANIMOHHBIM U SHEPTETUYCCKUM ITapaMeTpaM JIBYXaTOMHBIX MO-
JeKyI

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

6. Alkalinity Calculator (or.water.usgs.gov/alk) » basza naHHbBIX 1O IIETOYHOCTH U
MCTOJaM €€ OIIpCACIICHUS.

7. Biocatalysis-Biodegradation Database (eawag-bbd.ethz.ch) » Bba3za nannsix co-
ACPIKUT I/IH(l)OpMaI_II/IIO 110 MI/IKpO6I/IOTI/I‘leCKI/IM OMOKaTaATUTHUYECKUM peakuusaM 1 cnocobam Ou-
oacrpaganun KCEHOOUOTHKOB.

8. CAS Source Index (CASSI) Search Tool (cassi.cas.org/search.jsp) » pecypc,
HpeI[HaISHa‘-IeHHHﬁ IJId YUYCHBIX U OHMOIMOTEYHBIX pa6OTHI/IKOB, KOTOPBIM HY’KHa HOCTOBECpHas
oubauorpaduueckas uHbopMaIus; MO3BOJSET ONPENEIUTh WM MOATBEPAUTHh Ha3BaHUSA U ab-
OpeBUaTyphl )KYpHAJIOB, BKIIIOUEHHBIX B ykazaTenu Chemical Abstracts Service (CAS) ¢ 1907
rojaa.

9. Chemical Data Access Tool (java.epa.gov) P unHbopmarus o 310poBbe U Oe3-
onacHocTH npezacrasineHHas EPA nog kontponem Toxic Substances Control Act (TSCA), uro6st
Y3HAaTb 00JIbIIIE O XUMHKATax, KOTOPbIC ITPOU3BCACHBI NI UMIIOPTHUPOBAHLI B CIHIA.

10. ChemExper Chemical Directory (www.chemexper.com) » Karanor xumuue-
CKHX BCIICCTB N UX ITOCTAaBIIUKOB.

11. ChemDB Web Interface Index (cdb.ics.uci.edu) » ChemDB mnpemiaraer Gec-
IUTaTHBIN OHJIAMH MHCTpYMEHTapuil 1o XuMuM. Tekyias Bepcus coaepKuT Oosee 4 MIIH onuca-
HUW COeTMHEHUI 1 00siee 8 MITH H30MEPOB.

12. Chemical Search Engine (www.chemindustry.com) P basa nannbix no ¢papma-
KOJIOTHYECKON U OMOTEXHUUYECKON MHAYCTpUHU, HAydHOMY 000pyAOoBaHUIO U T. 1. MeeTcs kara-
JIOT KHUT', CIPABOYHUKOB, )KYPHAJIOB U OIOJIIETEHETA.

13. Chemical Structure Lookup Service (cactus.nci.nih.gov) » «AnpecHas KHuUTa»
Mo XUMHUYCCKUM CTPYKTYpaM. O6’BCI[I/IH$ICT HECKOJIBKO 0a3 JAaHHBIX ITO XUMUH.
14. ChemSpider (www.chemspider.com) P Pecypc OTKpBITOr0 a0CTyma, odecrie-

YUBAIOIIUNA JOCTYN K MIJIJTMOHAM OINMUCAHUNA XMMHUYECKUX CTPYKTYp. [lonck npoBoguTcs mo He-
CKOJbKUM 0a3am, B Tom uncie PubMed u NCBI Entrez u ap.

15. ChemSynthesis (www.chemsynthesis.com) P Ba3a naHHBIX XUMHYECKHX Be-
IIECTB, COJIEPKUT TaKKe MH(OPMAILIMIO IO METOJaM UX CHHTE3a M (U3NYECKUM CBOMCTBAM, Ta-
KHM KaK IUIOTHOCTb, TOYKA IUIABJICHUS, TOUKA KUTIEHUS U T.J.

16. Crystallography Open Database (www.crystallography.net/cod) » basa nan-
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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

HBIX KPUCTAITMYECKUX CTPYKTYP OPraHUYECKUX, HEOPraHUYECKUX, METAILIO-OPTraHUYECKUX CO-
eAMHEHUI 1 MUHEPAJIOB, 32 UCKIIOYEHHEM OMOTOIMMEPOB.

17. EarthChem (www.earthchem.org) P Caiit npemiaraet J0CTyll K TeOXHMHYC-
CKOH, MTETPOJIOTUYECKON, TEOXPOHOJIOTHYECKON nH(popmaiuu, B ToM unciie yepes the EarthChem
Library, the EarthChem Portal(6a3s1 nanueix PetDB, SedDB, GEOROC, NavDat, USGS, and
GANSEKI), PetDB, NAVDAT, SedDB, and Geochron.

18. eMolecules (www.emolecules.com) P 6a3a gaHHBIX 0 UCCIICAOBAHUIM B 00JIa-
CTH OpraHMYeCKON XHMHH.
19. Jmol (jmol.sourceforge.net) » bpayzep JAVA s noucka m300pakeHUN XH-

MUYECKHX CTPYKTYp B popmare 3D, B TOM umciie OMOMOJIeKy, KpUCTAILIOB U T. A. [Ipeanaraet-
Csl TAK)K€ aHUMHUPOBAHHASI IEMOHCTpAITHSL.

20. NIST Chemistry WebBook (webbook.nist.gov) » Caiit nmpegocraBiser 10CTyIl
K JaHHBIM 110 XuMuH 1 pusuke. Komnekun noanepxubarotcs [Iporpammoii NIST.

21. Organic Chemistry Portal (www.organic-chemistry.org) P Ilopram mgas Xumu-
KOB-OPraHUKOB.

22. Organic Chemistry Resources Worldwide (www.organicworldwide.net) »
[TopTan npeayiaraeT aHHOTUPOBAHHBIN KaTaJIOT CAUTOB IO OPraHUYECKON XUMUH.

23. PubChem Project (www.syntheticpages.org) P Ilouck Gosee 8 MIH coenuHe-

HUHM 10 pa3inyHbIM kpurepusim. CalT noanepkuBaercss HaunoHanbHBIM HEHTPOM IO OMOTEX-
HOJIOTHSIM.

24, Spectral Database for Organic Compounds, SDBS (sdbs.db.aist.go.jp/sdbs/cgi-
bin/cre_index.cgi) P ba3za maHHBIX 110 CIIEKTpaM OpraHHYECKUX coeauHeHwuit. [logaepuBaer-
csi HanmoHanmpHBIM WHCTUTYTOM II€PENIOBOM MPOMBINUICHHONH Hayku W TexHoioruu (National
Institute of Advanced Industrial Science and Technologies), Snonus.

25. spectroscopyNOW.com (Www.Spectroscopynow.com) » becriaTHblii OHIaiH
pecypc Mo CHEKTPOCKOIUU U CIIEKTPOMETPUH (3JIEKTPOHHBIE *KYPHAJbl [0 aTOMHOW 3MUCCHH,
JA3epHOM M IUIa3MEeHHOU crnekTpockonuu, MK cniekrpockonuu, paMaHOBCKON CHEKTPOCKOIHUH U
np.).

26. SPINUS-WEB (wwwz2.chemie.uni-erlangen.de/services/spinus/) » Crektpsl u
SAMP XMMHYECKHMX CIBHUIOB, KOHCTAHTBbl B3aUMOJAEWUCTBUS, W IOJHBIE CIIEKTPBI MOJEKYJISPHBIX

CTPYKTYP.

217. SyntheticPages (www.syntheticpages.org) P» Dto OecruiaTHas HHTEPAKTHBHAS
0a3a JJaHHBIX 110 XUMHYECKOMY CHHTE3Y.
28. TOXNET (toxnet.nlm.nih.gov/index.htm) P Ba3a naHHBIX MO TOKCHKOJIOTHH,

OTIaCHBIM XHUMHYECKUM COCTUHEHUSIM, COCTOSTHUIO OKPYKAIOIICH CPebl U 30POBBAL.

8.5 Ilepeuennb pecypcoB HHGOPMALNMOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH «Un-
TepHeT», He00XO0AMMBIX /IJISl OCBOCHUS JUCHHUILJIMHBI (MOLYJIs1)

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

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

3. Hayunas snekrponnas o6ubnuoreka eLIBRARY.RU [DnexTponnsiii pecypce]. - Pexum
noctyna: http://elibrary.ru, cBo6oanbIii.

4. EcTecTBeHHOHAayUHBI 00pa3oBaTeIbHbIN MOpTai [DNeKTpoHHBIN pecypce]. - Pexum no-
cryna: http://en.edu.ru, cBoOOIHBIIA.


http://elibrary.ru/
http://en.edu.ru/

8.6 JImueH3MOHHOE MpOrpaMMHOe ofecniedeHUe, HCMOIb3yeMoe MPU
ocyIlecTBJIeHUH 00pa30BaTeIbHOIO Mpolecca Mo JUCHHUILIHHE

Tabnuna 5 — [lepeuens uCnoab3yeMoOro MporpaMMHOro o0ecreyeHus

Hanmenosanue I10 PexBHU3UTHI / YCIIOBHS MCIIOJIb30BAHUS
Microsoft Imagine Premium Jluuensnonnslit jorosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBoOOHAS TUIICH3US, YCIOBHS UCTIOJIBb30BaHUS 110 CCHUIKE:

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

9 OpraHn3aun0HHO-ne):[ar0ruqeclme yciaoBus

Opranuzanys 00pa3oBaTeIbHOrO MpoIecca PErIAMEHTUPYETCSl YU4EOHBIM IJIAHOM M pac-
NUCAaHUEM YUYeOHBIX 3aHATHU. SI3bIk 0OyueHms (TpernojaBaHusi) — pycckuil. Jlns Bcex BUIOB
AYJAUTOPHBIX 3aHATHU aKaILCMI/I‘-IeCKI/Iﬁ qJac yCTaHaBJIMUBACTCA MPOAOJIKUTCIIBHOCTBIO 45 MHHYT.

[Ipu GopmupoBaHWU CBOEH HMHIAMBHIYaIbHONH 00pa30BaTEIILHOW TPACKTOPHUU OO0ydaro-
HII/II\/JICﬂ HMECT IPaBO Ha NEpE3av4CT COOTBCTCTBYIOIUX AUCLUILINH U HpO(l)eCCI/IOHaJII)HI)IX Monay-
JIei, OCBOSHHBIX B IIPOIIECCE MPEIIIECTBYIOMIET0 00YYCeHHUs, KOTOPBIH 0CBOOOXKIAeT 00y4aromie-
rocqa OT HGO6XOZII/IMOCTI/I HX ITOBTOPHOT'O OCBOCHHA.

9.1 O6pa3zoBaTeIbHbIE TEXHOJIOTUH

VY4eOHblii MpoIecC MpH MPEenoJaBaHuUd Kypca OCHOBBIBACTCS HA MCIIOJIB30BAHUU TPaIdu-
IIUOHHBIX, NTHHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaauunoH-
HbIe 00pa3oBaTeIbHBIE TEXHOJIOTUU TPEACTABICHBI JEKIMSIMA U CEMUHAPCKUMU (ITPAKTHYECKHU-
MH) 3aHATUAMU. VIHHOBallMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONb3YIOTCS B BUJE HMIUPO-
KOTO TIPUMEHEHUS] aKTUBHBIX 1 MHTEPAKTUBHBIX (POpM NpoBereHus 3anatuii. Madopmanmonase
o0Opa3oBaTeNbHbIE TEXHOJIOTMH PEATM3YIOTCS IyTeM aKTUBU3ALUU CaMOCTOSTENbHON paboThI
CTYJEHTOB B HH(OPMAIIMOHHOM 00pa30BaTENIbLHOM cpeie.

9.2 3aHATHA JEKIIUOHHOI'0 THIIA

JIeKMOHHBIN KypC IpeJIoyiaraeT CUCTEMaTU3MPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii nekuuu nekTop 00s13aH NpeaynpeauTh CTYAECHTOB, IPUMEHUTENBHO K KAaKOMY
0a3oBoMy y4eOHUKY (yuyeOHHMKaM, yaeOHBIM TOCOOMSIM) OyIeT MPOYUTaH Kypc.

JIeKMOHHBIN KypC JOJDKEH JaBaTh HauOoJbIIMKi 00beM MH(pOpMaluu U 0OecreynuBaTh
6osee rirybokoe MOHUMaHME Y4eOHBIX BOMPOCOB MPH 3HAUUTEIBHO MEHBIIEH 3aTpare BpEMEHH,
4yeM 3T0 TpedyeTcst OOJIBIIMHCTBY CTYJIEHTOB Ha CAMOCTOSITENIbHOE U3yUeHUE MaTepraa.

9.3 3aHATHS CEMHHAPCKOI0 THIA

CemuHapCcKue 3aHATHS IPEICTABIISIOT COO0H ETAMN3AIUIO JIEKIHOHHOTO TEOPETHIECKO-
ro MaTepuasa, IpoBOJIATCS B LENAX 3aKPEIJICHUsI Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3fiebl.

OcHoBHOH (OpMOI1 MTpOBE/IEHUSI CEMUHAPOB SIBJISIETCSI 00CYXAeHHEe Haubosee mpooiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEPOB M CUTyallud B
ayIUTOPHBIX YCIOBUAX. B 00s3aHHOCTH TpemojaBaressi BXOIAT: OKa3aHUE METOIUYECKOM Io-
MOIIH U KOHCYJIbTUPOBAHUE CTYI€HTOB MO COOTBETCTBYIOIIUM T€MaM Kypca.

AKTUBHOCTH Ha CEMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI Ha BOIPOCHI, ITpeJIaraeéMble MpernoiaBaTenem;

* y4acTHe B JUCKYCCHAX;

* BBIITOJIHEHHE MTPOEKTHBIX U MHBIX 33JaHUM;

* ACCHCTHPOBAHHE TPENOIABATEIIO B MPOBEICHUN 3aHATHIA.

OTBet H0KeH OBITh ApTyMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCIOKHBIM, COJIEPKATh
CCBUIKH HAa MUCTOYHHKH.



Jlokaapl U OMIIOHUPOBAHUE JOKJIAJ0B MPOBEPSIOT CTEIECHb BIIAJACHUS TCOPETHUCCKUM
MaTepHaioM, a TAaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHHH.

OrieHUBaHUE 3aJlaHWi, BBHIIIOJHCHHBIX Ha CEMHHAPCKOM 3aHSTHH, BXOJUT B HAKOIUICH-
HYIO OIICHKY.

9.4 CamocTosTe/bHAsA padoTa 00y4aIOLUXCS 10 TUCHHUIIHHE (MOYJII0)

CamocTtosTenbHas paboTa CTYIEHTOB — 3TO IMPOLIECC AKTHUBHOTO, IIeJIEHAIPAaBIECHHOTO
NPHOOpPETEHNUs] CTYJACHTOM HOBBIX 3HAHUH, YMEHUH 0€3 HEMOCPEICTBEHHOTO yJacTHs Mperoja-
BaTeJsl, XapaKTEepU3YIOIIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOM pe3ysIbTaTOB AESATEILHOCTH 00yUYaromerocs.

Ilenu camocTosATeTbHON PaOOTHI:

* CHUCTEMAaTH3alus U 3aKPEIUICHUE MOJTYYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX
YMEHHH CTYJACHTOB;

- yryOJIeHHue U paclIMpEeHUe TEOPETUYSCKUX 3HAHMIA,

- (hopMHpoOBaHHE YMEHUHN HCIOJIB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CIIELUATILHYIO JTUTEPATYPY;

* pa3BUTHUE MMO3HABATENIBHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTY/IEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSTEIBHOCTH MBIILICHUS, TBOPUYECKON MHULIMATUBBI, CIOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3aliy;

* pa3BUTHUE UCCIEAOBATEIbCKUX YMEHHUH U aKaIEMUYECKIX HABBIKOB.

CamocrosiTenbHas paboTa MOXKET OCYIIECTBISITHCS MHIAUBUYATIbHO WM TPYIIAMH CTY-
JIEHTOB B 3aBUCUMOCTH OT II€JId, 00BbeMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMATHKH.

TexHomoTHsI OpraHu3aIi CaMOCTOSTEIHLHOM pabOThl CTYICHTOB BKJIFOYAET MCIIOIh30Ba-
HUE UHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTposib pe3ynbTaToB BHEAYTUTOPHOW CAMOCTOSITEIBHOM PabOTHI CTYJEHTOB MOKET
MPOXOJIUTH B MUCbMEHHOM, YCTHOM MIIM CMEIIaHHOM (opme.

CTyneHTsl JOHKHBI MOAXOIUTH K CaMOCTOSITEIFHOM paboTe Kak K HaWBaKHEHUIIEMY
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSI TEOPETHUUECKUX 3HAHUH, BHIPAOOTKE €IUHCTBA B3IJISJIOB Ha
OT/IeNIbHBIE BOIIPOCHI Kypca, MPUOOPETEHUSI OTIPEIETICHHBIX HABBIKOB U MCIIOJIb30BaHUs Mpodec-
CHOHAJILHOU TUTEPaTypHI.

9.5 MeToanueckne yKkazanus JJis 00y4AHOMINXCS MO0 OCBOCHHIO U CHUIIIMHBI

[Tpy m3yyeHMH AMCUUIUIMHBI OOYYarOIMMCS LE1ecO00pa3HO BBHIMOIHATE CIEAYIOIINe
pEKOMEHIANNN:

1. U3yuenne yuyeOHOM TUCIUIUIMHBI JOHKHO BECTUCH CUCTEMATHUECKH.

2. [Tocne u3yueHus: Kakoro-inbo paszzena no y4eOHHUKY WM KOHCIEKTHBIM MaTepuanam
pPEKOMEH/IyeTCsl 110 MaMSATH BOCIIPOM3BECTH OCHOBHBIC TEPMUHBI, ONIPE/IEICHHUS, TOHITUS pa3fie-
na.

3. Ocoboe BHMMAaHUE ClIeAYeT YAEIUTDH BHIMOJIHEHUIO OTYETOB MO MPAKTUYECKUM 3aHSATH-
AM 1 HHAVNBUAYAJIbHBIM KOMILJICKCHBIM 3a/JaHHUAM Ha CaAMOCTOATCIIBHYTO pa60Ty.

4. Bes TemaTuka BONPOCOB, M3Y4aeMbIX CaMOCTOSITEIBHO, 3a/1a€TCs Ha JIEKLIUAX MpPero-
naBatenieM. MM e aroTcs UCTOYHHMKH (B MEPBYIO OYepe/lb BHOBb M3/aHHBIE B MEPUOINUECKON
HaY4HOM JuTeparype) Juist 6ojee AeTalbHOTO IOHUMAaHUS BOIIPOCOB, O3BYYEHHBIX Ha JIEKIIHH.

[Ipu camocTosATensHON TPOPAOOTKE Kypca 00ydaromuecs TOJDKHBL:

* IPOCMATPUBATH OCHOBHBIE ONpE/IeNeHUs U (PaKThI;

* IOBTOPUTDH SaKOHCHeKTHPOBaHHBIfI Ha JICKIMOHHOM 3aHATUH MaTCpual U OOMNOJHHUTH
€ro ¢ y4eTOM pEeKOMEH/JOBAHHOW MO JJAHHOM TeMe JIUTepaTyphl;

* UIB3YYUTH PEKOMCHAOBAHHYIO JIUTEPATYPY, COCTABJIATh TE3NCHI, aHHOTAIWUU U KOHCIICKTBI
HaI/I6OJ'IeC BaXXHbBIX MOMCHTOB,

* CAMOCTOSITEIILHO BBITIOJHATH 33/1aHUsI, aHAJIOTUYHBIC MTPeIaraeMbIM Ha 3aHATHSX;

* UCTIOJIb30BAaTh JIJIsl CAMOIIPOBEPKHU MaTepuabl (POHIa OLIEHOYHBIX CPECTB.
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1. MeToanuyeckue ykazanus nmpu padore Hal KOHCIIEKTOM JIEKIIUH

B xojie eKnnOHHBIX 3aHATHIT HEOOXOJMMO BECTH KOHCHEKTHpOBaHHE ydeOHoro martepuana. O0-
pamaTh BHUMaHUE Ha KaTeTOpuu, GOpMYIHPOBKH, PACKPHIBAIOIINE COIEPKAHUE TEX WM WHBIX SBICHUN
U MIPOLIECCOB, HAyYHbIC BBHIBOJABI U MPAKTHYCCKUE PEKOMEH/IAIINH, TIOJIOKHUTEIIBHBINA ONBIT B OPATOPCKOM
uckycctBe. JKenaTeabHO OCTaBUTh B Pa0OYMX KOHCIIEKTAX MOJIsl, HA KOTOPBIX JENaTh MOMETKH U3 PEKO-
MEHIOBaHHOHN JINTEPATYPHI, JOMOJHSIONINE MaTepual IPOCITyIIaHHOH JICKIIHH, a TaKXKe MOIYepKUBAIO-
mye 0coOyI0 BaXKHOCTh T€X WM MHBIX TEOPETUUECKHX ITOJIOKEHHUH. 3a1aBaTh MPENOAaBaTeN0 YTOUHSIIO-
IIME BOMIPOCHI C LIENBIO YSCHEHUS TCOPETHYCCKUX TIOJIOKCHUH, pa3peIlieHNs] CIOPHBIX CUTYaIHH. ... d T JI.

2. MeToauyeckne yKa3aHus MO0 CaMOCTOSITeIbHOH padoTe HAJ U3y4aeMbIM MaTepUa-
JIOM M IIPU MOATOTOBKE K NPAKTUYECKUM 3aHATUAM

HaumnnaTh Hajgo ¢ M3y4eHHs PEKOMEHIOBAaHHOW JUTEpaTypsl. Heo0XoaMMo OMHUTE, 9TO HA JIEK-
iy OOBIYHO paccMaTpUBAETCS HE BECh MaTepHall, a TOJIBKO ero 4actb. OcTanbHasi €ro 4acTh BOCIIONHS-
eTcs B IPOIIECCe CaMOCTOATENLHON paboThl. B cBs3M ¢ 3TUM paboTa ¢ peKOMEHAOBAaHHOW JIUTEPATYPOit
o0sizaTenpHa. Ocoboe BHUMaHHE MPU 3TOM HEOOXOAWMO OOpaTUTh HA COAEP)KAaHHE OCHOBHBIX IOJIOXKE-
HUI U BBIBOJIOB, OOBSICHEHHUE SIBIICHUH U (DaKTOB, YSICHEHHE MPAKTHIECKOTO MPIIOKEHHS paccMaTpuBae-
MbIX TEOPETUYECKHX BOIPOCOB. B mpoiiecce 3T0ii paboThl HEOOXOAUMO CTPEMHUTHCS MOHSITH U 3aIOMHHUTh
OCHOBHBIC TIOJIOKEHHSI paCCMaTPUBAEMOT0 MaTepuaa, IpUMeEpBI, MOSICHSIOIINE €To, a TaKKe pa3odparhb-
Csl B WJUTIOCTPATUBHOM MaTepHale. .. U T.JI.

10 Onucanue MaTepuaIbLHO-TEXHHYECKOIr0 obecrieyeHusl, He0OXOAUMOro AJIsl  OCy-
HIEeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOoLecca Mo JUCHUIINHE (MOIYJII0)

10.1 YueOHo-1200paTOpPHOE 000PyI0BAHUE

Tabmuna 6 — [lepedenp 060pya0BaHUS TaOOPATOPHH

HaunmenoBanue ayuropun

Aymuropus (;1abopaTopun)

Hcnonszyemoe o6opyaoBaHue

431/1 JlaGoparopus oO1Ieil XuMUM | XHUMHUYECKas OCyAa, XUMHUUYECKUE PEAKTUBBI, U3-
MepuUTeNIbHbIE U HarpeBaTeIbHbIE PUOOPHI, KOM-
TUTEKT JIEMOHCTPAIIMOHHBIX TUIAKATOB.

10.2 Texnn4eckue M 3JIeKTPOHHbIE CPeICTBA 00yYeHH

JlekiHOHHbIE 3AHATHA.

AyIuTOpHH JUTS JTEKIIMOHHBIX 3aHATHH YKOMITJIEKTOBAHBI MEOEIIBIO M TEXHUYECKIUMHU CPe/l-
CTBaMH OOYYEHHMS, CIY>KalllUMHU JIJIsl MPEJICTaBIeHUs y4eOHOM MHGOpMAIMu OOJIBIION ayauTo-
pun (HaOOpBl JEMOHCTPALIMOHHOTO OOOPYAOBaHUS (IIPOEKTOp, KpaH, KOMIbIOTEP/HOYTOYK),
y4eOHO-HaTJIATHbIE TTOCOOUSI, TEMATHIECKUE NILUTFOCTPALIHH ).

Jlis peanu3anuu AUCHUILIMHBI TTOATOTOBIIEHBI CIEAYIOIINE Pe3eHTalUuU:
OCHOBHBIE TOHATHS U 3aKOHBI XUMHUH

Crpoenue BemecTBa

OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKITHNA

PacTBOpBI 1 pyrue TUCTIEPCHBIE CUCTEMBI

DIEKTPOXUMHUYECKHUE MTPOLECCHI

DJeMeHThl KaYeCTBEHHOTO M KOJIMYECTBEHHOTO aHalIn3a
BbIcOKOMOIIEKYISIpHBIE COSTMHEHHS

IIpakTHyeckne 3aHATHSA.

AymuTopuH U TIPAKTHYECKUX 3aHATHH YKOMILJICKTOBAaHBI CIEIHMATM3UPOBAHHON MeOe-
JbI0 U TEXHUYECKUMU CpeJICTBAaMH 00yueHHs! (IIPOEKTOP, FIKPaH, KOMIIbIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHA.

Jnis maGopaTopHBIX 3aHATUN Hcnonb3yeTcs ayautopus Ne 431, ocHameHHast o6opynoBa-
HUEM, YKa3aHHBIM B Ta0J1. 6:

CamocrosiTenbHas padoTa.

NogakrwNE
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[TomerieHust AJIsE CAMOCTOSTENIbHON paObOThl OCHAIIEHBI KOMIBIOTEPHON TEXHUKOW C BO3-
MOXHOCTBIO TTOAKIIOUCHHS K ceTu «MHTEpHET» M JOCTYNOM K JICKTPOHHON WH(OpMAI OHHO-
oOpa3oBatensHOi cpene KHAT'Y:

- ypraneHbId 3a1 HTh KHAT'Y;

11 Uuble cBegeHus

MeToauuyecKue PECKOMEHIANIMH 110 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAAMH 310POBbA 1 UHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI O0YUYaIOIUMUCS C OTPAHMYEHHBIMU BO3MOYKHOCTSMU 310POBbSI
MOJKET OBITh OPraHM30BAHO KaK COBMECTHO C APYTUMHU OOYYAIONIUMUCS, TaK M B OTACIBHBIX
rpynnax. [Ipenmnonaratorcs cenyaibHble YCIOBHS 7S TOJIydeHus: 00pa3oBaHusi 00y4aromuMHu-
Csl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/I0OPOBBSI.

[Tpodeccopcko-nie1arorn4eckuii cocTaB 3HAKOMUTCS C MCHUXOJOT0-(PU3UOIOTHYECKUMU
OCOOCHHOCTSIMUA OOYYArOUIUXCSl MHBAIUIOB W JIMI[ C OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 3/10PO-
Bbs, UHJIMBUyaJbHBIMU MPOTPAMMaMH peadHINTAluu WHBAIUAOB (npu Hanuuuu). [Ipun HEoO-
XOJUMOCTH OCYIIECTBIISICTCS JOMOHUTENIbHAS MOACPKKA MPENoAaBaHusl ThIOTOPaMH, TCUXO0-
JIoOTaMH, COIIMAIbHBIMU paOOTHUKAMU, MPOIIECIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM ¢ METOMMYECKUMHU peKoMeHaanusMu MunoOpuayku P® (yTB. 8 anperns
2014 r. N AK-44/05BH) B Kypce mpeArnojaraeTcsi UCHOIb30BaTh COIMAIbHO-AKTHUBHBIC U pe-
(beKCUBHBIE METOJIBI 00YYEHUSI, TEXHOJIOTHH COIMOKYJIBTYPHOU peaduiuTalluu C 1ebIo OKa3a-
HUS NIOMOILY B YCTAHOBJIEHUU NOJIHOLUEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUHN C IPYrUMU CTYJECH-
TaMH, CO3JaHIH KOM(POPTHOTO TICUXOJIOTMYECKOTO KIIMMaTa B CTyAeHUeCKol rpymme. [logdop u
pa3palboTKa y4yeOHBIX MaTepUAIOB MPOU3BOJISATCS C yYETOM IMPEAOCTaBICHHUS MaTepuaia B pas-
JUYHBIX (OpMax: ayAHallbHOHM, BU3YaIbHOW, C WCIOJB30BAHUEM CIICIIHATBHBIX TEXHUYECCKHX
CPEICTB M MHPOPMAIIIOHHBIX CUCTEM.

OcBoenne nucuuruiMHbl gunamMu ¢ OB3 ocymiecTBisercss ¢ HCMOJIB30BAHUEM CPENICTB
o0OydeHus O0IIero M CrelnuaibHOro Ha3HaueHUs (MEPCOHAIBHOTO U KOJUIEKTMBHOTO HCIIONb30-
BaHMsI). MaTepuanbHO-TEXHUUECKOE 00ECTICUeHHE TIPEeIyCMaTPUBAET MPUCITOCOOTIECHUE ayAUTO-
puii k Hyxaam nun ¢ OB3.

®dopma MpoBeJEHUsT aTTECTAIlMU ISl CTYJ€HTOB-WHBAIN/IOB YCTAHABIMBACTCS C YUETOM
WHAUBUAYAIBHBIX TIcuXopu3nueckux ocobennocre. /s crynentoB ¢ OB3 npexycmaTtpuBaet-
cs joctymnHas (popma mpeaocTaBiIeHUs 3a/1aHU i OLIEHOYHBIX CPEJICTB, @ UMEHHO:

- B TEYaTHOW WM DIIEKTPOHHOM (opme (s IUIl ¢ HapYyHICHUSIMH OIOPHO-
JIBUTATEIHHOTO ammapara);

- B IMe4aTHOH (hopMe WIIH DIEKTPOHHON (opMe C YBETUUYECHHBIM MIPU(TOM M KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYIIEHUSIMH CIIyXa, PEUu, 3pCHHUs);

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHus BCIAYX (IS TUI] C HAPYIICHUSIMH 3PEHUS).

CryneHTaM C MHBAIMIHOCTHIO YBEIMYHBACTCS BpPEMsl Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJBHBIC BOMPOCHL. JIJi TakKUX CTYIACHTOB MpeaycMaTpUBaeTCs JOCTYMHasl ¢opma MpeaocTaB-
JICHUsI OTBETOB Ha 3aJ]aHUsI, a UMEHHO:

- MIMCBMEHHO Ha OyMare WM HaOOpOM OTBETOB HAa KOMIIBIOTEPE (ISl JIUI] C HAPYIICHU SI-
MU CllyXa, peuH);

- BEIOOPOM OTBETa U3 BO3MOXKHBIX BAPUAHTOB C MUCTOJIB30BAHUEM YCIYT aCCUCTEHTA (ISt
JIUI] C HAPYIICHUSIMUA OMTOPHO-BUTATEIILHOTO aIlapara);

* YCTHO (JU1s1 JIULL C HAPYLIEHUSAMHU 3PEHUS], OTIOPHO-IBUTaTEIBHOTO anmnapara).

[Tpu HEOOXOTUMOCTH ISl 0OYUAIONIUXCSl ¢ MHBATUIHOCTHIO MPOIEAypa OIEHUBAHUS pe-
3y/bTaTOB O0YUEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO ATAIOB.
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®OH/I OHEHOYHbBIX CPEJICTB
10 AMCIHILINHE

XumMusa

Hanpanenune noaroToBku

15.03.06 "Mexamponuxa u po6omomexnuxa"

Hanpasnennocts (mpoduin)
00pa3oBaTeILHON MPOrPaMMBI

Pobomomexnuueckue komniexcol u cucmemol

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

Tabmuna 1 — KoMnereHun 1 niaHupyeMble pe3yabTaTbl 00ydeHUs O JUCIUILTHHE

[TnaHnupyemsble pe3ynbTaThl O0yUYeHHUs 110 AUCHUTUIHHE
Kox n Haumenosanue
KOMIICTCHIIN o o
Ilepeuens 3Hanuii | Ilepeyens ymeHui Ilepeuenp HaBBIKOB
OOIIeKyIbTYpHBIC
Oo6menpodeccnoHaIbHbIC
OIIK-1 [Ipumensier 3HaHus | YmeTh IpUMeHATh | Biagers HaBbikamu
CriocoO6HOCTB €CTECTBEHHBIX ¢u3nvecKkne 3aKko- | IIOCTAaHOBKH H ITPOBE-
MPEJICTaBISITh HayK B HH)KEHEp- HBI 1 MaTeMaTuye- | JIEHUS XUMHYECKOTO
aJIeKBaTHYIO HOM MPaKTUKE MPO- | CKUE METOABI AJIs JKCIIEpUMEHTa, o0pa-
COBPEMEHHOMY  YpPOBHIO | €KTHPOBaHUS OMO- | peuieHus 3aaa4 OOTKHM U aHAJIM3a pe-
3HaHUU HAy4YHYIO | TEXHUYECKUX CU- TEOPETUYECKOI0 U | 3yJbTaTOB JUIs pellie-
KapTUHY MHpa Ha OCHOBE | CTEM M MEIUIMH- MPUKIATHOTO Xa- HUS IPAKTHYECKUX
3HAHUA OCHOBHBIX | CKUX M3eIui pakrepa 3a1a4y
MOJIO)KEHUH, 3aKOHOB H
METOJIOB ~ €CTECTBEHHBIX
HAyK ¥ MaTeMaTUKU
[TpodeccronanbHbIe
Tabmuna 2 — [Mactiopt GoH/1a OIIEHOYHBIX CPEJICTB
KonTposmpyembie ®opmupyemas HaunmeHnoBanue
paszaebl (TeMbl) KOMIIeTEeHI U OLICHOYHOI 0 IToxa3aTtesu oneHkHn
AUCHMILTUHBI CpeACTBa
1. OcCHOBHBIE TIOHSTHS OIIK-1 1. JlaGoparopnas | 1. Beimonnenue
Y 3aKOHBI XUMUU pabota Nel-7 1aGopaTopHBIX padoT,
2. CrpoeHue BemiecTsa 2. IIpakTHYeCcKas | parrane  sammceii B
3. OCHOBHBIE  3aKOHO- pabota Nel-8

MEPHOCTH XHMHYECKUX pe-
Ak

4, PactBopel m npyrue
JUCTIEPCHBIE CUCTEMBI

S. DNEeKTPOXUMHUYECKHE
TIPOIIECCHI

6. DJIeMEHTHI KaJe-
CTBEHHOTO M KOJINYECTBEH-
HOT'O aHaJIM3a
BricokoMonekynsipHbie co-
eIMHCHUS

KonTponbnas pabora

1ab0paTOPHOM KypHa-
Je, YCTHBIA OIpoC MO

TeMe

2. Brimonnenue
MPAKTUYECKUX  3aj]1a-
HUM, HaIW4de KOH-
CITEKTA 10 TEME

3. KouTponbHas

paboTa MPOBOAWTCS B
4yacel BHEAYJUTOPHOM
pabotbl. OOyuaromrue-
cs

IMOJIYy4aroT 3aJaHuA
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JUIsl TIPOBEPKU YCBOE-
HUs IIPOMJIEHHOIO Ma-
Tepuana. OLeHuBaeTcs
IIPaBUJIBHOCTh  pellle-
HUSL.

2 Mertoanuyeckne MaTepHuaJibl, oNpe/iesOlMe NPoLUeAYPbI OlleHUBAHUS 3HAHMI,
YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATeIbHOCTH, XapaKTepHU3yolue Mpoiuecc
¢dopMupoBaHusi KOMIIETEHUIM I

MeroanuecKre MaTepHalbl, OMPEICIIAIOIINE MPOIEIYPhl OICHUBAHKS 3HAHHUM, YMCHHH,
HaBBIKOB ¥ (MJIM) OIIbITA JESTEILHOCTH, MPEJACTABICHBI B BUIE TEXHOJIOIMYECKON KapThI JUCIIH-
winHb (Tabuuna 3).

Tabmuna 3 — TexHonormyeckas Kapra

HaumeHnoBanue Cpoku IIkana ouenu- Kpurepun
OLICHOYHOI0 CPe/ICTBA BBINOJIHEHH S BaHMA OLICHUBAHUS
1 cemectp
Ilpomesxcymounan ammecmayus ¢ (popme 3auem c OUeHKOU

1. | JTaGoparopnas paGora €XKEHEIEIIbHO 10 GammoB * 7 | Beimonnenue - 2

pador OayutoB/pabora,

odopmiieHHE

1a00paToOpHOTO
KypHama - 2

OaytoB/pabora,

yCTHasl 3aluTa
(mo Bompocam) 6
OaioB.
OuenuBaercs
BIIQJICHUE MaTe-
pHUaioM, ero cu-
CTEMHOE OCBOE-
HUE, CIIOCO0-
HOCTh  IpUMe-
HATh  HY)KHBIE
3HAHUS, HAaBBIKU
U yMEHUS TIpHU
aHaJM3e  TIpo-
OJIEMHBIX CHTY-

anuu.
2. | Ilpaktuueckas pabota €KEHEJEIIbHO 10 6ammoB * 8 | OuenuBaercs
pabot BIIaJICHUE MaTe-

pHalioM, €ro Cu-
CTEMHOE OCBOE-
HHE, CTI0C00-
HOCTb IIpUMe-
HSATHh HYKHBIC
3HAHUS, HaBBIKH
U YMEHUS TIPH
pelIeHUH IpaK-
THYECKUX 3aj1a-
HUH. baminl
YMEHBIIAIOTCS
MIPONOPLINO-
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HanmenoBanue

OLICHOYHOT0 CPpEeaACTBA

Cpoknu
BBINOJIHEHHSI

IIkana oneHu-
BaHUA

Kpurepun
OLICHUBAHUS

HaJIbHO MPOIEH-
Ty NPaBUIbHO-
CTH PEILICHUS.

3. | KonrponbHas pabora

16 wemensa

100 GamioB

[IpaBuibHOE
penieHue 3aaa4
(20 6ai-
JIOB/3a/1a4a).
baiuibl ymeHb-
HIAIOTCS MPO-
HOPLUOHAIIEHO
MPOLICHTY TIpa-
BUJILHOCTH pe-
HICHUSL.

HUTOTI'O:

250 0Gamios

Kpurtepuu oneHKH pe3y/1bTaTOB 00y4eHHs 10 JUCHUILIMHE:
0 — 59 % or MakcuMajabHO BO3MOXHOW CYMMBlI OaJIJIOB — «HEYIOBJIETBOPUTEIHHOY
(HeIOCTaTOYHBIN YPOBEHD JUIS IPOMEXKYTOUYHOM aTTeCTaIluH 110 AUCLHUILIINHE);

60 — 74 % oOT MaKCHMaJbHO BO3MOXXHOM CYMMBI OaJIOB — «YIOBJIETBOPUTEIHLHO
(moporoBblii (MUHUMAJIbHBINA) YPOBEHb);
75 — 89 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CPeIHUN YPOBEHb);
90 — 100 % ot MakcuMaIbHO BO3MOKHOM CyMMBbI 0aJIOB — «OTJIMYHOY» (BBICOKUH (MaKCH-
MaJIbHbIN) YPOBEHB)

3

TunoBbie KOHTPOJIbHBbIE 32JaHUSI MJIM HHbIE MaTepUAaJIbl, He00OX0AMMBbIE 1JI
OLICHKHU 3HAHMIi, YMeHMii, HABBIKOB U (MJIM) ONbITA AeATeIbHOCTH, XapaKTepH-
3yoiue npouecc GopMHpPOBaHNs KOMIIETEHIHMII B X0/1¢ OCBOeHUsI 00pa3oBa-

TeJIbHOM NPOrpaMMBlI

3.1 3aganus 1Js TEKYLero KOHTPOJIS yCIeBaeMOCTH

1. OnpenenuTe KOJIMYECTBO BELIECTBA IKBUBAJIEHTA U MOJISIPHYIO MaccCy 3KBHUBAJIEHTOB ¢oc-

KOHTPOJIBHASA PABOTA

Bapuant Nel

dopa, kucnopozaa u 6poma B coeauaenusix PHz, H,O, HBTr.

2. HanumuTe 37€KTpOHHBIE (POPMYJIBI aTOMOB 3JIEMEHTOB C MOPSAIKOBBIMH HOMEpamHu 9 u
28. IlokaxuTe paclpeneiacHue 3JIEMEHTOB ATHX aTOMOB IO KBAaHTOBBIM suelikaM. K kakomy

AIEKTPOHHOMY CEMENCTBY OTHOCUTCS Ka)bIi U3 3THX SJIEMEHTOB?

3. Mcxond u3 MOJOKEHUS TepMaHUs M TEXHELUHs B MEPUOJUYECKOM CHCTEME, COCTaBbTE
dbopMyInbl Me€Ta- U OPTOr€pPMaHUEBOM KHCJIOT, M OKCHJIa TEXHELUs, OTBEYAIOIIME WX BBICIIEH
CTereHHu oKucieHus. M300pa3ute GopMysbl ITUX COeTMHEHUN TpaduecKy.

4. BplunciIuTe KOJUYECTBO TEIUIOTHI, KOTOPOE BBIIEIUTCS MpU BoccTaHOBIeHUU Fe,03 me-

TaJNTMYECKUM alFOMUHUEM, eclii ObuTo TomyuyeHo 335,1 T xkenesa.

5. Beruucnure L\GZUQS CIEIYIOIIUX PEaKIHii:
A) 2NaF(K) + Clz(r) = 2NaC|(K) + Fz(r)
6)PbOz(K) + ZZn(K) = Pb(K) + ZZnO(K)

MoskHO 1 TIOJTY4uTh (GTOP O peakimu (a) U BocctaHoBUTH PhO; iiuHKOM 10 peakimu (0).
6. OxucneHue cepsl U €€ JUOKCUAA IPOTEKAET 110 YPAaBHEHUSM:
8) S + 02 = SOx;

6) ZSOZ(F) +0,= 2803@).
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Kak U3MEHUTCSI CKOPOCTh 3TUX PEAKIi, eClii 00BEeMBbI KaXI0i U3 CUCTEM YMEHBIIUTH B Ue-
ThIpE pa3a?

7. BbruuciauTe MOJSPHYIO KOHLEHTPALMIO U MOJSIPHYIO KOHIIEHTpauuio skBuBasieHTa 20%-
HOT'0 pacTBOpa XJOpHAa KaJbLKs IIIOTHOCTHIO 1,178 r/em’.

8. CocTaBbTe MOHHO-MOJIEKYJISIPHOE U MOJIEKYJISIPHOE YpaBHEHUS IT'MIPOJIN3a, IPOUCXOIIIE-
ro npu cmemuBanuu pactBopoB KyS u CrCls. Kaxknas u3 B3ThIX cosiell THAPOIU3YeTCs HeoOpa-
THUMO JI0 KOHIIa C 00pa30BaHNUEM COOTBETCTBYIOIINX OCHOBAHUS M KHCIIOTHI.

Bapuant Ne2

1. Peakiiuu BhIpakarOTCA CXEMaMu:

P+HIO3; + H,O = H3PO,4 + HI
H»S + Cl, + H,O = H,SO,4 + HCI

CocraBbTe 3J1€KTpOHHBIE ypaBHeHUs. PacctaBpre K03()(PUIMEHTHI B ypaBHEHUSAX PEAKLUH.
JIis KaXI0¥ peakliuy YKa)XHUTe, KaKOoe BEIECTBO SIBIISIETCS OKHCIUTENIEM, KaKoe — BOCCTaHOBH-
TeJIEM; KaKO€ BEIIECTBO OKUCIISIETCS, KAKO€ — BOCCTAHABIIUBACTCSI.

2. YBeNIUYUTCS, YMEHBIIUTCS WM OCTAaHETCs 0€3 M3MEHEHHUs Macca IMHKOBOW TUIACTUHKU
npu B3auMoielcTBIH ee ¢ pacTBopamu: a) CuSQOy; 6) MgSOy; B) Pb(NO3),? ITouemy? CocTaBb-
T€ 2JIEKTPOHHBIE U MOJIEKYJISIPHBIE YPaBHEHHSI COOTBETCTBYIOUINX PEAKIUH.

3. CocrtaBbTe CXE€MY TaJIbBAHUYECKOTO JJIEMEHTA, B OCHOBE KOTOPOTO JICKHUT PEaKIIHs, Mpo-
TEKaloIlas Mo YpaBHEHUIO

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

Hanummre s1eKTpoHHBIE YpaBHEHUS aHOAHOTO U KaTOQHOTO mporeccoB. Berunciure 3/1C
s1oro snemenra, eci [NiZ*] = 0,01 mous/n, [Pb?*] = 0,0001 mons/1. OtBer: 0,064 B.

4. Kakue conmu oOycrnaBiIMBAIOT >KECTKOCTh HPUPOIHON BOAbI? Kakyro >KEeCTKOCTh BOJIBI
HA3BIBAIOT KapOOHATHOM, HekapOoHaTHOW? Kak MOXXHO YCTpaHUTh KapOOHATHYIO, HEKapOOHAT-
HYIO JKeCTKOCTh? Hamuimmre ypaBHEHHUS COOTBETCTBYIOIIMX PEAKIIHIA.

5. IlomumepoM Kakoro HENpeaeNbHOIO YIIIEBOJOPOJA SBJISETCS HATypalbHBIM Kaydyk?
Hanummre ctpykTypHyto ¢hopMyiy 3TOro yrieBojgopoaa. Kak Ha3pIBaloOT Mpoliecc mpeBparieHus
Kaydyka B pe3uHy? UeM 1o CTpOEHHUIO U CBOMCTBAM Pa3IMYAIOTCS KaydyK U pe3uHa?

Bapuanr 3
1. BoccTanoBneHne 0gHOTO U3 OKCHIOB XKeJe3a UAET IO CXeMe:

FesOuq) + Siw) — Few + SiOz). Bo3morkeH i 3TOT mpolece NpH CTaHIAPTHHIX ycinoBusx? OT-
BET TIOJITBEPIUTH PACUETOM.

A Hozgg, kJ>K/MOJIB SVss, JIx/MOJTB
Fe30ax -1117,7 151,46
Si - 18,82
Fe(K) - 27
SiOy -859,4 40
1) -601,1;2) 712,8:; 3) -599,73; 4) -7772,8.
2. [Tpu cmemmBaHuK 2 MOJIb BEleCTBa A ¢ 2 MOJIb BelllecTBa B B HEKOTOpOM 00beMe K MO-

MEHTY HACTYyIUIEHUsl paBHOBECHs B oOpaTumoii cucreme 2A + 2B <+— 4]] obOpa3zoBanocs 1,6
MoJib BemlectBa /. Uemy paBHa koHcTaHTa paBHOBecHs? OTBET MOATBEPAUTH PACUETOM.
1) 0,316; 2) 3,16; 3) 2,03; 4) 1,25.

3. Kakoit 00bem rasza Beigenutcs, ecau k 400 mur pactBopa LIOH, tutp xotoporo paBeH
0,0024 r/mx 6s11a go6asiena coib (NH4)2,CO3. OTBeT MOATBEPAUTH PACUCTOM.
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1) 12,6m; 2) 0,96u1; 3) 21,5m; 4) 0,8961.

4. ['maponnsy noaBepraroTes Coau
1. ZnCly; 2. Cs,COs3; 3. FeBrs; 4. CaBr,.
94 HBr = 0.899; a H,CO3; = 0.0017, a Ca(OH), =0.78.

Vxka3aTb HpaBI/IHBHHﬁ OTBET YpaBHCHHA pC€aKIU r'MJpOoJin3a.

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

S. Uemy paBHA SKBUBaJICHTHAs 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
Yewmy paBna Benmmunna DJ1C TaKOI‘C[ anemeHTa? OTBET NOATBEPIUTH PACUECTOM.

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

1)  SnA(@): Sn2-2€ — sn*
Pt, HZK(+):2H20+2é — H, + 20H

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

3) Pt HZA(-):2H20-4é — O, +4H"
SnK(+):Sn+2+2é —Sn

4) 1>t,H2A(-):2H++2é—>H2

SnK(+):Sn-2€ — Sn*

3. [Touemy aTmocdepHas KOppo3us ABIISETCS IEKTPOXUMUUECKON KOppo3ueil MeTauioB?
1) Tak kak MeTamu1 KOHTakTUpyeT ¢ napamu HpO Bo3nyxa;
2) Tak kak MeTas1 KOHTAaKTUPYET C KMCIOPOIOM BO3YXa;
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3) Tak kak MeTaJI KOHTaKTHPYET C AJIEKTPOJIUTOM OOpa30BaHHBIM NPHU B3aUMOACHUCTBUH
YIJIEKUCIIOTO ra3a ¢ BJIarou;
4) Tak kak MeTal KOHTAKTUPYET C OKUCITUTENIEM U 3JIEKTPOJIUTOM.

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

1) TiA(-):Ti—»Ti+2+2é
FeK(+):Og+4é +2H,0 — 40H"
2) TiA(-):Ti—>Ti+2+2é
FeK(+):2H++2é — H;
3) FeA(): Fe - Fe2+2€
Ti K(+):02+4é + 2H,0 — 40H"
4) FeA(-):Fe—>Fe+2+2é
Ti K(+):2H++2é — H,
5. Wznenue u3 Ti ¢ 3aK/I€NKOil M3 MAaCCHBHPOBAHHOW cTaid, HaxoxuTcs B pactBope LICI.
ETi+2m =-1,63B; EFe+2/Fe = -0,35B. Yka3arb mpaBWIbHBII OTBET 3JIEKTPOTHBIX TIPOIECCOB.
1) TiA(-):Ti—»Ti+2+2é
FeK(+):2H*+2é — Hy
2) TiA(-):Ti—>Ti+2+2é
FeK(+):02+4é + 2H,0 — 40H"
3) FeA(-):Fe—>Fe+2+2é
Ti K(+):2H++2é — H,
4) FeA(-):Fe—»Fe+2+2é

TiK(+):Oz+4e + 2H,0 — 40H"

6. B kakoii cpejie BBITOIHEE UCTIONB30BaTh KOHTAKT Fe/Ti (cMoTpu Bormpocst 4, 5)
1) B mopckoii, Tak kak DJ]C MeHbIIe.

2) B pactBope LiCl, Tak kak 3/1C menbIe.

3) B Mopckoit, Tak kak DJ1C umeer 6osbliiee 3HaYCHHE.

4) B pactBope LiCl, Tak kak 3/IC umeer OoJplee 3HaUCHHE.

OTBET NOATBEPAUTE PEUICHUEM.

7. PaccraBuTh K03 PUITMEHTHI METOOM AJIEKTPOHHOTO OajaHca:
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K>Cr,07 + HCl — KCI + CrCl; + Cl; + H,0. Yka3ats cymmapHoe 3HaueHue ko3dduinerra s
MpaBO YacTH:

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

OTBeT NOATBEPAUTH PEUICHUEM.

8. VYka3arb npaBUIbHBIM OTBET M3 oxuennrens U3 Bompoca No 6 (OTBET MOATBEPAUTH PELICHU-
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

IMonamuce
paspaboTunka

PIIJT
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