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1 O0uue mos10:xxeHUs

Pabouas mporpamMmma AUCHUIUINHBI «XHUMHUS» COCTaBJICHA B COOTBETCTBUU C TPEOOBaHUSIMU
denepanbHOro TOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHIAPTa, YTBEPKIECHHOTO MpukazoM Mu-
HUCTepcTBa oOpa3zoBanus u Hayku Poccuiickoit @eneparuu Ne 1006 ot 11.08.2016, u ocHOBHOMU
npodeccuoHanbHOM 00pa30BaTeNbHOM MPOrpaMMbl MOATOTOBKU «YIpaBlieHWE MHHOBALMOHHBIMU
npoekTaMn» 1o HanpasieHuto 27.03.05 MuHoBaTtuka.

3anayn Haxonuth onTUMalibHBIE YCIIOBUS I MPOTEKAHUS XUMUYECKUX ITPOLIECCOB;
AUCIUIUINHBI OIKMCHIBATh XMMHU3M OCHOBHBIX XMMHYECKUX IPOIECCOB; OBIAJAECTh MPUEMAMU
1 METOJUKAMM PEIICHUS KOHKPETHBIX 3aJlad M3 Pa3IMUHbIX Pa3jie/ioB XHMUU;
BBISIBIISITH B3AUMOCBSI3U MEXY OTJAEIbHBIMUA XUMUYECKAMU MPOIIECCAMMU.

OcHoBHbIE 1. OcHOBHBIE MOHATHS U 3aKOHBI XUMUU

pasieis! / TeMbl CtpoeHue BelecTa

ANCHHATUTAHDI OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PEaAKIIHit
PacTBopbI U Ipyrue qucnepcHbie CUCTEMBI
DNEKTPOXUMHUYECKHE MTPOLIECCHI

DJeMEeHTHI KAYeCTBEHHOTO M KOJTMYECTBEHHOTO aHAN3a
BrIcOKOMOJIEKYIISIpHBIE COCTMHEHHUS

Nogakown

2 IlepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs MO JUCHUIINHE (MOY.I10),
COOTHECEHHBIX C IVIAHUPYEMbIMH pe3y/ibTaTaMi 00pa30oBaTe/IbHOI POrpaMMbl

[Tporiecc M3ydeHUs NUCIUIUIMHBI «XHMHs» HaIlpaBiIeH Ha (OpMHpOBAHUE CIICTYIOIINX

komneTeHmii B cootBeTcTBrH ¢ PI'OC BO u ocHOBHOI 00pa3oBaTenbHOM mporpaMMoit (Tabnuma
1):

Ta6n1z1ua 1 — KomnereHnmum u IJIaHUPYEMBIC PE3YJIbTAThI O6y‘I€HI/I${ IO AUCHUIITIMHE

Ko7 H HanMeHOBaHHe [Tnanupyembie pe3ybTaThl OOYUYECHHS 0 TUCIUTIIIHHE
KOMIIETEHIINHT . .
[Tepeuens 3HaHUI ITepeuens ymenui ITepeueHb HaBBIKOB
Oo6menpodeccnoHanbHbIe
OIIK-7  CnocoOGHOCTH | 3HAET TEOPHUIO U OC- | YMEET BBISABIATh U | Bianeer HaBbIkamu
MPUMEHSATH 3HaHUS | HOBHBIE 3aKOHBI B KJIACCHU(PUIIMPOBATH | PEIICHUSI TUIOBBIX
MaTeMaTuKH, (PU3UKU M | 00JIaCTH €CTECTBEH- | (pU3MYECKUE U XU- | WHXKEHEPHBIX 3a/1a4
€CTECTBO3HAHMSI, XUMUH | HOHAYYHBIX U 00- MUYECKHE MPOIIEC- | HA OCHOBE TEOPETH-
U MaTepuajoBEJCHUS, | HEHHKEHEPHBIX CBI, IPOTEKAIOIINE | YECKUX UCCIIECI0BA-
TEOpPUH YIpaBiICHUS U | TUCUUILIUH Ha 00BEKTE MPO- HUH, 00pabOTKH pac-
MH(pOpMallMOHHbIE (heccuoHanbHOM YETHBIX U DKCIIEPHU-
TEXHOJIOTHH B JeSATEeIbHOCTH, MEHTAJIbHBIX JIAHHBIX
WHHOBAIIMOHHOMN peraTh MHXEHEP- | BEPOATHOCTHO-
JeATEIbHOCTH HBIE 33]]a4H C T10- CTaTUCTUYECKUMHU
MOII[BI0 MaTEMaTH- | METOJaMH
YECKOro arrapara

3 MecTo TMCHUTLIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/ibHOii MporpaMMsl

Jucnummaa «Xumus» u3ydaercs Ha 1 kypce B 1 cemecTpe.

JucrumuinHa BXOAMT B cocTaB Onoka | «J/lucuunnueel (MOIyNH)» W OTHOCUTCS K
00s3aTeIbHOM YaCTH.

JJiss OCBOEHUS TUCITUILINHBI HEOOXOAMMBI 3HAHHSI, YMEHUSI, HABBIKU U (MJIHM) OIBIT MPAKTH-
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YECKOW JeATEeIIbHOCTH, C(OOPMUPOBAHHBIC B MPOIECCEe M3YUYCHHS IIKOJIHHOTO IUKIJIA JUCIUILIAH:
OcHOBBI 6€30MaCHOCTH KHU3HEACITeNbHOCTH, XuMusl, Pusnka. 3HAHUS, YMEHHUS U HABBIKU, CPOP-
MUPOBAaHHBIC TIPH W3YUYCHUH JUCHHUILUIMHBI « XUMUS», OYIyT BOCTPEOOBAHBI IPU U3YYCHUU MOCIIE-
TYOIIMX TUCIUTUINH TpodhecCHoHaIbHOTo OJI0Ka.

BxomHol KOHTPOJIb IPOBOAMUTCS B BHAE TECTUPOBAHU. 3aJlaHHs TECTOB MPECTABIICHBI B
npwioxenuu 1 PIIJIL.

4  O0beM IMCUUILTHHBI (MOIYJIS1) B 32a4€THBIX eIUHUIIAX ¢ YKA3aHUEM KOJIHYeCTBa
aKajgeMMYecKHX YacOB, BblJeJIeHHbIX HA KOHTAKTHYI0 pa0oTy 00y4arouuxcs ¢ npe-
noaasaresieM (1Mo BHAaM y4eOHbIX 3aHSITHI) M HA CAMOCTOSATEJIbHYIO padoTy 00y4a-
HOIIUXCSA

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

B Ta0uIe 2.

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

Bcero akagemu-

O0BbeM THCHUILINHBI
YeCKHX 4aC0B

OO0m1ast TpyA0€MKOCTh AUCITUTUIHHBI 108

KonTakTHas aynuTopHasi padoTa o0y4aronmxcs ¢ npenopasareieM (1o

N 12
BH/JaM Y4eOHBIX 3aHATHIi), BCEr0o

B toMm uucie:

3aHATHA JIEKIMOHHOI0 THIIA (JIEKLIUU U UHbIE Y4eOHbIE 3aHATHSL, IpeaycMaT-
pHBaroIMe NPEUMYILECTBEHHYIO Nepeiadyy yueOHoi HHpOpMaluy rneaaroru- 4
YECKUMU pabOTHHUKAMM)

3AHATHA CCMHUHAPCKOIro TUIIA (CeMI/IHapBI, MPaKTUYICCKUC 3aHATHSA, TPAKTU-

KYMBI, JJA0OpaTOpHBIC PaOOTHI, KOJJIOKBUYMbI 1 HHBIC aHAJIOTUYHBIC 3aHSATHUS) 8
CamocrosiTeibHAas padoTa 00y4alOMIMXCH M KOHTAKTHAas padoTa, BKIIO-

yaroiasi FpynnoBble KOHCYIbTAllMH, HHANBUAYAIbHYIO pa00OTy 00ydaroluxcst

C MpenoAaBaTeNssMu (B TOM YHCIIe HHIAUBHIyalbHbIE KOHCYIbTAIIUH); B3aUMO- 92
JIeIICTBHE B 3JIEKTPOHHOM MH(OPMalMOHHO-00pa30BaTeNbHOM cpesie By3a

[TpomesxyTouHas arTectanus o0yJaromuxcs — 3adeT ¢ OLIEHKOH 4

5 Coaepxanue TUCHHMILIHHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE [0 TeMaM
(pasaenam) ¢ ykazaHueM OTBEJICHHOI0 HA HUX KOJHMYECTBA aKaJleMHUYeCKUX
4acoB U BHJ0B y4eOHOH padoThI

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

Bunet yueOHOI paboThI, BKIIIOUasi CAaMOCTOSI-
TEJIbHYIO paboTy 00y4aroImxcs U TpyA0eM-
KOCTb (B yacax)

KonraktHas pabora
HaumenoBanue pa3zienoB, TeM U coJepKaHUE Ma- | TpenojaBaTesis ¢ 00ydaonuMucs
Tepuaa Jlexuun Cemunap- | JlaGopa-
CKHe TOpHBIE CPC
(mpakTu- | 3aHATHI
YecKue
3aHSTHUS)
TexHuka 6€30MacCHOCTH, OXpaHa Tpy/ia 2
OCHOBHBIE TTOHSTHUS ¥ 3aKOHBI XUMHUH 1 1 15




Buapl yueGHO# paboThI, BKIIFOYAs CAMOCTOS-
TEJbHYIO paboTy 00yJaroImXcs U TPYA0eM-
KOCTb (B yacax)
KonraktHas pabora
HaumenoBanue pa3zenoB, TeM U COJepKaHUE Ma- | MpenojaBaTess ¢ 00ydaomuMucs
Tepuana Jlexuuu Cemunap- | Jlabopa-
CKue TOpHBIE CPC
(npaktu- | 3aHATHS
YecKue
3aHSTHUS)
CtpoeHue BenecTna 1 10
OcCHOBHBIEC 3aKOHOMEPHOCTHU IPOTEKAHUS XUMU- 1 1 1 15
YECKUX peaKiui
PacTBOpBI 1 Ipyrue qucnepcHble CUCTEMBI 1 1 1 10
DIIEKTPOXUMUYECKUE MTPOLIECCHI 1 1 1 15
DneMEeHThl KaYeCTBEHHOT'O U KOJIMYECTBEHHOTO 15
aHayM3a
BricOKOMOJIEKYIISIpHBIE COEAMHEHUS 10
utroro 4 4 4 92
10 JMCUHUIJIHHE

6 BHeayauTopHasi caMoCcTOsITe/IbHAsI pa6oTa 00y4AOUIUXCH M0 JUCHHUILINHE

(MonyJ10)

[Ipu TTaHWPOBAHUM CaMOCTOSITEIBHOW PabOTHI CTYICHTY PEKOMEHAYETCS PYKOBOJCTBO-

BaTbCA CIACAYHOIIUM pACHPEACIICHUEM YaCOB Ha CAMOCTOATCIIbHYIO pa60Ty (Ta6JII/IL[a 4)

Ta6Jmua 4 — PGKOMeHIlyeMOC pacupeacICHUC 9aCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMnoHeHTbI CAaMOCTOSATEIbHOM paﬁoTI)I

KoJsunuyecTrBo uacoB

M3yyeHne TeOpeTHIECKUX Pa3/IesIOB TUCIUTUIMHBI 32
[ToaroToBKa K 3aHSATHSIM CEMHHAPCKOTO THITA 30
[Tonroroska u opopmuenne KontponsHoii paboTsl 30

92

7 OueHoOYHBbIE CPeCTBA 1JIsl IPOBEJEeHUS TEKYLero KOHTPOJIs U

NPOMEKYTOYHOH ATTeCTAUH 00y4aIoIIUXCH M0 AUCHUIINHE (MOAYJII0)

(DOH)] OICHOYHBIX CPCACTB AJId NPOBECACHUA TCKYIICTIO KOHTPOJIA yCIIEBAEMOCTHU U IPOME-

)ICYTO‘{HOﬁ aTTeCTalluy NMPEACTABIICH B HpI/IJ'IO)KCHI/II/I 1.

[TonHBI KOMIUIEKT KOHTPOJIBHBIX 3a/laHUW WJIM MHBIX MaTepuajoB, HEOOXOAMMBIX IS
OILICHMBAHHUSA PE3yJIbTaTOB O0yUYEHHS MO TUCIUILINHE (MOIYII0), MPAKTUKE XpaHUTCS Ha Kadeape-

pa3zpaboTunke B OyMa)XHOM U 3JIEKTPOHHOM BH/IE.

8 VYuedHo-MeTOAMYEcKOe M NMHPOPMALMOHHOE O0ecTiedeHHe TUCIUTIINHBI

(MmomxyJis)

8.1 OcHoBHas uTEpaTypa

1 Axwmetos, H.C. O6mas u Heopranndeckast Xumus : yaeOHuk aiist By30B / H. C. AxmeToB.
- 5-e u3n., ucnp., 4-e usa., ucrp. - M.: Beicmas mkona: Axagemus, 2003; 2001; 1998. -

744c. 537k3
2 TI'mmaka, HJL. OOmass xumus

yueOHuk s By3oB / H. JI. I'muuka; monm pen.

B.A.Tlonkora, A.B.babkoga. - 18 -e¢ u3a., mepepab. u nom., 17-¢ u3a., nepepad. u A01. -
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M.: FOpaiit, 2011. - 886¢. 3983k3

3 T'munka, H.JI. 3agaun u ynpaxHenus no obmeit xumuu / HJL. I'muaka. —u3n. crep.- M.:
KuoPyc, 2011. — 240c.

4 @ponos, B.B. Xumus : yaebnoe nmocobue s By3oB / B. B. ®pomnos. - 3-¢ uzj., nepe-
pab. u mom. - M.: Beicimas mkosa, 1986. - 543c¢. u3-29k3 a6-653k3

5 Endumor, B.M. OcHoBbl 00mmeil XxuMuu [DIEKTPOHHBIN pecypc| : y4eOHOE IOCo-
6ue/B.1.Endumos, 2-e uzn. - M.: HUL] UHOPA-M, 2015. - 256 c. // ZNANIUM.COM

3JIEKTPOHHO-OUOIMOTEeYHAS cucreMa. — Pexxum JOCTyIa:

http://www.znanium.com/catalog.php, orpaHn4YeHHBIN. — 3ari. ¢ SKpaHa.

8.2 [lomoJHHUTEJbHAA JIUTEPATypa

1 Koposun, H.B. O0mas xumus : yueOHUK 115 cTyaeHToB By30B / H. B. Koposun. - 9-¢
u31., mepepad. - M.: Beicmas mkoma, 2007; 2004; 2000; 1998. - 557¢. 31 3k3

2 VYraii, SI.A. OOmas u HeopraHuyeckas XuMus : yueOHUK 1 By30B / SI. A. Yrai. - 4-e
u3., ctep. - M.: Beiciias mikona, 2004; 2002; 2000; 1997. - 528c. 9733

8.3 MeToauuyecKkue YKa3aHuA QJI CTYACHTOB 110 OCBOCHHUIO TUCHUIIJINHBI

1. 3akoH SKBUBaJICHTOB: Meroanueckue ykazanus /Coct. B.B. CazonoB. Komco-
MoubCK-Ha-AMmype: Komcomonbsckuii-Ha-Amype roc. Texs. yH-T, 2002. — 8 c.

2. KommuiekcHbie coenuaenus: Meroauueckue ykazanus /Coct. B.B. Tenem. — Kowm-
comonbck-Ha-AMype: 'OYBIIO «KHAI'TY», 2003. — 8 c.

3. CKopocTh XMMHUYECKUX peakuuil. XMMHUECKOE PaBHOBECHE.. METOJMYECKUE YKa3a-
HUS K J1abopaTopHoii padote no kypcy «O61mas u Heoprauuyeckast xumus» / coct. : H.Jl. Hazapen-
k0. — Komcomonbsck-na-Amype: @I'BOY BIIO «KHAT'TY», 2015. - 10 c.

4. Karanu3: meroauyeckue ykaszaHus K jgabopaTopHoil padore mo kypcy «OOmas xu-
mus» / coct. H.JI. Hazapenko. — Komcomonbsck-na-Amype : DI'BOY BITIO «KHAT'TY», 2015. — 8 c.
5. PacTBopbI : MeTOMYECKHE YKa3aHUsI K BBITIOTHEHHUIO J1a00paTOpHOM paboThI MO Kyp-

cy «O6bmas xumus» / coct. H.J. Hazapenko. — Komcomonbck-Ha-Amype: ®I'BOY BIIO
«KaAI'TY», 2015, 7 c.

6. Kectkocth Bonbl: MeToauyeckue ykazaHus K J1adopaTopHO paboTe 1o olmieit Xu-
mun/ Coct. U.W. 3onotapes. — Komcomonbck-Ha-Amype: TOYBIIO «KHAT'TY», 2004. - 7 c.
7. DIEeKTPOTUTHYECKAsT TUCCOIMAIINS: METOANYECKUE YKa3aHuUs K JJabopaTopHOU pado-

Te 1o Kypey «O0mas u Heopranudeckast xumus» / cocT. : B.B. Tenem — Komcomonbck-Ha-AMype:
®OI'BOY BIIO «KHAI'TY», 2015. -9 c.

8. I'maponus coneit: Meronuueckue ykasanus /Coct. H.B. Pemusosa, H.JI. Hazapenko.
Komcomonbck-na-Amype: TOYBIIO «KuAI'TY», 2008. — 17 c.
9. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMM: METOINYECKUE YKA3aHUS K BBINOIHE-

HUIO TabopaTtopHOit paboTel Mo Kypey «Oomas xumus» / coct. .M. 3onorapes, H./[. Hazapenko —
Komcomonsck-Ha-Amype : @I'BOY BIIO «KHAI'TY», 2015. - 10 c.

10. DnexTpoxuMHuueckas Koppo3usi MetayuioB: Metoauueckue ykazanusa / Coct. U.U.
3onotapeB. - Komcomonbck-Ha-Amype: KomcoMonbckuii-Ha-AMype TOCyAapCTBEHHBIH TEXHHUYE-
ckuil yHusepcurer, 2008. - 12 c.

11. Onexrponu3: Meronnueckue ykazanus /Coct. .M. 3onotapeB. — Komcomomnbck-Ha-
Amype: TOYBIIO «KHAT'TY», 2003. - 10 c.
12. P — 2JIEMEHTHI: METOAMYECKHE yKa3aHHUs K BBITOJHEHHIO J1a00opaTopHOil paboThl 1Mo

Kypcy «O0mas u Heopranuueckas xumus» / coct. T.A. KynukoBa. — KoMmcomonbck-Ha-Amype :
®I'BOY BIIO «kKHAI'TY», 2016. — 10 c.

13. d — s;eMeHTBI: METOMUYECKHE YKa3aHUs K BBIMOJHEHUIO JTa0OPATOPHBIX PaboT 1Mo
Kypcy «O06mas u Heopranndeckas xumus» / coct. T.A. KynukoBa. — KomcoMonbsck-Ha-Amype :
OI'bOY BIIO «KHAT'TY», 2011. - 12 c.

14. Opranuyeckue NOJIMMEPhl: METOIMYECKHE YKa3aHUs K BBITIOJIHEHHUIO JTAOOPAaTOPHBIX
pabot mo kypcy «O6mas xumus» / coct. ['M. PemuzoB. — Komcomomnbck-Ha-Amype : ®I'BOY
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BIIO «KHAT'TY», 2004. — 11 c.
YkazaHHbIe METOIUYECKUE MaTepuabl TaKkKe€  pa3MEIICHBI 1o aapecy:
https://knastu.ru/students/nuanbIii KaOUHET.

8.4 CoBpemeHHbIe MpodeccHoHAIbHbIE 0a3bl JAHHBIX U HH(POPMALIMOHHBIE cnpa-
BOYHbIE CHCTEMBbI, HCIOJb3yeMble NMPHU OCYLIECTBJEHUH 00Pa30BaTEIbLHOIO MPO-
ecca 1o JUCHHUILINHE

1. PedeparuBHo-Onbnmorpaduveckne 6azpl ganHbix BMHUTHU mo ecrecTBeHHBIM
HaykaM (http://www.viniti.ru/products/viniti-database) P> "Xumus", "®duszuka", "buonorus" u qpyrue

2. HNudopmannoHHo-ionckoBasi cucremMa PenepaabHOr0 MHCTUTYTAa HPOMBIIIICHHOM
co0ctBeHHOCTH (http://new fips.ru) P TlomHBIE TEKCTHI POCCUNCKUX MATEHTOB U 3asIBOK

3. baza manubix MINCRYST (http:/database.iem.ac.ru/mincryst) B Kpucramnorpapuue-
CKHE JaHHble MUHEpaJIOB MHCTUTYTA SKCIepuMeHTanbHOM MuHepasiorun PAH

4. bank nanubix PAJIOH (http:/www.chem.msu.su/rus/chinfo/raden/welcome.html) » Co-
JIEP>KUT UHPOPMAIIUIO TI0 PATUAIIMOHHBIM M SHEPreTHUYECKUM MapaMeTpaM JIByXaTOMHBIX MOJIEKYIT

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

6. Alkalinity Calculator (or.water.usgs.gov/alk) P ba3za maHHBIX 1O HIETOYHOCTH U
MCTOJaM €€ OIIpCACIICHUS.

7. Biocatalysis-Biodegradation Database (eawag-bbd.ethz.ch) » basa npannbix co-
JACPKUT I/IH(bOpMaI_II/IIO I10 MI/IKp06I/IOTI/I‘leCKI/IM OMOKATaATUTHUYECKUM pe€aKuuiaM U cnocobam 61/10,2[6—
rpajanuy KCeHOOMOTHKOB.

8. CAS Source Index (CASSI) Search Tool (cassi.cas.org/search.jsp) » pecype,
IpeHa3HAYEHHBIN /Ul YYEHbIX U OMOIMOTEUHBIX paOOTHUKOB, KOTOPBIM HY’KHA JOCTOBEpHasi O1o-
nnorpa(bnquKa;I I/IHCI)OpMaLII/I}I; IO3BOJIACT OIIPCACINTD WKW ITIOATBCPAUTL HA3BAHUA U a66peBHaTy—
PBI XKypHAJIOB, BKIIIOUeHHBIX B Ykazarenu Chemical Abstracts Service (CAS) ¢ 1907 rona.

Q. Chemical Data Access Tool (java.epa.gov) P unpopmaius 0 310poBbe U Oe30mac-
Hoctu nipencrasieHHass EPA nox xkontponem Toxic Substances Control Act (TSCA), 4To0s! y3HaTh
0oblIIE O XUMHKATax, KOTOPbIC ITPOU3BCACHBI NJIN UMIIOPTUPOBAHLI B CHIA.

10. ChemExper Chemical Directory (www.chemexper.com) P Karanor XuMHYECKHX
BCIICCTB U UX ITOCTABIIIUKOB.

11. ChemDB Web Interface Index (cdb.ics.uci.edu) » ChemDB npemiaraer 6ecruiat-
HbII OHJIAMfH MHCTpYMEHTapuil mo XxuMuu. Tekymias Bepcusi coAepKUT 6osee 4 MIIH ONKMCaHUH co-
eIMHEeHUH 1 OoJiee 8 MITH U30MEPOB.

12. Chemical Search Engine (www.chemindustry.com) P Ba3a gaHHbIX 1Mo ¢apMako-
JOTMYeCKOW M OMOTEXHUYECKOH MHAYCTPHM, HAyYHOMY OOOpYJOBaHUIO U T. 1. Mmeercs kartanor
KHUT, CIIPaBOYHUKOB, )KYPHAJIOB U OIOJUIeTEeHEH.

13. Chemical Structure Lookup Service (cactus.nci.nih.gov) P «AnapecHas KHUTa» 1O
XUMHYECKUM CTpYKTypaM. OO0beIuHsAeT HECKOJIBKO 0a3 TaHHBIX 10 XUMHUU.
14. ChemSpider (www.chemspider.com) P Pecypc oTkpbITOro mocrtyma, odecredn-

BAIOMNIMIA JTOCTYI K MIJUTHOHAM ONHCAHUN XUMUYECKUX CTPYKTYp. [IOMCK MPOBOAMTCS IO HECKOIIb-
kuM 6a3am, B ToM uncie PubMed u NCBI Entrez u nip.

15. ChemSynthesis (www.chemsynthesis.com) P ba3a maHHBIX XUMHUYECKHUX Be-
IIECTB, COAECPIKUT TAK)KE MHPOPMALIMIO IO METO/aM UX CHHTE3a U (PU3UYECKHM CBOMCTBAM, TAKUM
KaK IUIOTHOCTbh, TOYKA IJIABJICHUS, TOUKA KUTICHUS U T.]1.

16. Crystallography Open Database (www.crystallography.net/cod) » ba3za nanubIx
KPUCTAUTUIECKUAX CTPYKTYP OPTaHMYECKUX, HEOPTaHUIECKHIX, METAIJIO-OPTaHUIECKUX COSTNHEHHUN
¥ MUHEPAJIOB, 32 UCKJIFOUYEHHEM OHOTIONINMEPOB.

17. EarthChem (www.earthchem.org) P CaiiT npeaiaraer J0CTyn K reOXUMHUYECKOH,
HETPOJIOTHUECKOM, TEOXPOHOJIOTHYECKO nHpopmanuu, B ToM uyncie yepes the EarthChem Library,
the EarthChem Portal(6a3sr qanusix PetDB, SedDB, GEOROC, NavDat, USGS, and GANSEKI),
PetDB, NAVDAT, SedDB, and Geochron.


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

18. eMolecules (www.emolecules.com) P 6a3a gaHHBIX 110 UCCIICIOBAHHUIM B 00JIACTH
OPraHU4YeCKON XUMHH.

19. Jmol (jmol.sourceforge.net) » Bpaysep JAVA mis nmorcka u300pakeHUi XUMHUYe-
CKHX CTPYKTYp B ¢opmate 3D, B TOM driciie OMOMOJIEKYJ, KpUCTAIUIOB | T. 1. [Ipemnaraercs Takxe
AHUMHUPOBAHHAs JIEMOHCTpAIHSI.

20. NIST Chemistry WebBook (webbook.nist.gov) P Caiit npemocraBiser J0CTyI K
JaHHBIM 110 XxuMuu U pusuke. Komnexkuun nogaepxusarotcs [Iporpammoit NIST.

21. Organic Chemistry Portal (www.organic-chemistry.org) » Ilopran mjis XMMHKOB-
OpPTaHHKOB.

22. Organic Chemistry Resources Worldwide (www.organicworldwide.net) » ITopran
npeayaracT aHHOTUPOBAHHBIN KaTaJIOT CAMTOB 110 OPraHUYECKON XUMHH.

23. PubChem Project (www.syntheticpages.org) » Ilouck Gonee 8 MIH COCIUHCHMIA

10 Pa3NMYHbIM KpuTepusaMm. CallT noanaepxuBaercss HanmoHaaIbHBIM LHEHTPOM MO OMOTEXHOIOTHSIM.

24. Spectral Database for Organic Compounds, SDBS (sdbs.db.aist.go.jp/sdbs/cgi-
bin/cre_index.cgi) P ba3a naHHBIX 1O CIIEKTpaM OpraHUYecKuX coeaumHeHuil. [lomnepkuBaercs
HarnmonanbHbIM HHCTUTYTOM TEPEOBOM MPOMBILUICHHON Hayku u TexHonoruu (National Institute
of Advanced Industrial Science and Technologies), SImonwus.

25. spectroscopyNOW.com (www.spectroscopynow.com) W BecruiaTHbIN OHIIAH pe-
CypC IO CIIEKTPOCKONHHU U CIIEKTPOMETPUH (JIEKTPOHHBIE JKYpHAJbl 10 aTOMHOM SMUCCHH, J1a3ep-
HOH ¥ M1a3MeHHOoM criekTpockonuu, MK criekTpockonuu, paMaHOBCKOM CIIEKTPOCKOTIMH H TIp.).

26. SPINUS-WEB (www2.chemie.uni-erlangen.de/services/spinus/) » Cnektpsl u
SIMP xuMuueckux CABHUI'OB, KOHCTAHTbI B38.HMO,Z[€I>'ICTBPI$[, N TIOJHBIC CIICKTPbI MOJICKYJISAPHBIX

CTPYKTYP.

217. SyntheticPages (www.syntheticpages.org) » Dto GecruiaTHas HHTEpaKTHBHas Oa3a
JAHHBIX 110 XUMHYECKOMY CHHTE3Y.
28. TOXNET (toxnet.nlm.nih.gov/index.htm) » basa maHHBIX 1O TOKCHKOJIOTHH,

OTIaCHBIM XMMHYECKUM COCTUHEHUSIM, COCTOSTHUIO OKPYKAIOIIEH CPEIbl U 3I0POBbSI.

8.5 Ilepedenb pecypcoB HH(OPMANMOHHO-TEJIEKOMMYHHKAIHOHHON CeTH «UHn-
TepHeT», He00XOAMMBIX /IVISl OCBOCHUS JUCHHUILJIMHBI (MOLYJIs1)

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

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

3. Hayunas snexrponnas 6ubmmoreka eLIBRARY.RU [DnexTponHslit pecypc]. - Pexum no-
cryma: http://elibrary.ru, cBo6oHBbIiA.

4. EcTecTBeHHOHAaY4HbIN 00pa30oBaTeNIbHbIN MopTal [ DIeKTPOHHBIN pecypc]. - Pexum gocty-
na: http://en.edu.ru, cBoOOIHBIIA.

8.6 JInueH3MOHHOE MPOrpaMMHOe ofecnedeHHe, HCIoab3yeMoe pU
ocyllecTBJIeHUH 00pa30BaTeIbHOI0 NpoLecca o AUCHHUILINHE
Tabnuua 5 — IlepeyeHp UCTIONIB3yEMOT0 IPOrPAMMHOTO 00eCIeUeHHSI
Hanmenosanue [10 PexBu3nuThHI
OpenOffice ycn01.31/151 MCIIOJTb30BAHHS O CCBUTKE:
https://www.openoffice.org/license.html
Kaspersky Security Russian

Edition 1 year Educational Li-
cense 1000 Users (mpoaienune
JIVIICH3UH)

2020 roxa - Cpoxk ucnonb3osanud [10 ¢ 12.08.2019 no
19.08.2020 JIunien3nonnsii ceprudurar Ne 2434-190812-
132354-337-1202

9 OpraHn3auuonn0-nenar0rnqecxne yciaoBus

Opranuzanus 00pa3oBaTEeIbLHOIO MPOLIECCa PETIAMEHTHPYETCSl YUeOHBIM IJIAHOM M pacIiu-
caHuWeM Y4YeOHBIX 3aHATHH. SI3bIK 00yueHus (MpernogaBaHusi) — pycckuil. JlJis BceX BUIOB ayau-
TOPHBIX 3aHATUN aKaJJIEMUYECKHUI Yac yCTaHABIIMBAETCS MIPOJOJIKUTENIBHOCTBIO 45 MUHYT.
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http://elibrary.ru/
http://en.edu.ru/

[Ipu popmupoBaHum cBOEH MHIMBHUAYATHHOW 00pa30BaTEILHON TPACKTOPHH O0YJAFOIIHIACS
HMCECT IIpaBO Ha MCPE3a4YCT COOTBCTCTBYIOIIUX AUCHHUILIIIMH U HpO(bGCCI/IOHaHBHBIX MOI[YHCﬁ, OCBO-
EHHBIX B IIPOIIECCE MPEIICCTBYIOMIETO 00YUSHUS, KOTOPBI OCBOOOKIAET 00yJaromerocs OT He0O-
XOJIMMOCTH WX MIOBTOPHOTO OCBOCHHSI.

9.1 O6pa3oBaTte/ibHbIE TEXHOJIOTHHI

VYyeOHbIl Mporecc Mpu MpernoiaBaHuu Kypca OCHOBBIBAECTCS HAa MCIIOJIB30BAHUU TPATUIH-
OHHBIX, THHOBAIMOHHBIX U MH(POPMAIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTUH. TpaauinoHHbIe 00-
pa3oBaTENbHbBIC TEXHOJOTUH MPEICTABICHBI JICKIUSIMHA U CEMUHAPCKUMHU (MIPAKTUYECKUMU ) 3aHATH-
amu. MITHHOBallMOHHBIE 00pa30BaTEIbHbIE TEXHOJIOTUH UCTIOIB3YIOTCS B BUJIE IIMPOKOTO MPUMEHE-
HUSl aKTUBHBIX M MHTEPAKTUBHBIX (OpM mpoBeneHus 3aHaTui. MHbopManmonnsie oOpa3oBaTesb-
HBIC TEXHOJIOTHH PEATU3YIOTCS MyTEeM aKTUBU3AIMH CAMOCTOSTEILHON pabOThI CTYJIEHTOB B WH-
dbopMarmoHHOI 00pa3oBaTEILHOMN Ccpeie.

9.2 3aHATHSA JEKIIHOHHOT0 TUIIA

JIEKIIMOHHBIN KypC MPEAINoJiaraeT CUCTEMaTH3HPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIIPOCOB
y4eOHOro IJIaHa.

Ha mepBo#i niekiuu JeKTop 00s3aH MPEeayNnpelnuTh CTYIECHTOB, IPUMEHUTEIBLHO K KAaKOMY
6a3oBoMy y4eOHUKY (yuyeOHMKaM, y9eOHBIM MOCOOHIM) OyIeT MPOYUTaH Kypc.

JIeKIMOHHBIN KypC TOJKEH JaBaTh HauOoNbLINi 00beM uHbopMaluu u obecreunBarb 00-
Jee rIy0OKOe TOHMMAaHHUEe y4eOHBIX BOIPOCOB MPH 3HAYUTEIIBHO MEHBIICH 3aTpaTe BPEMEHHU, YeM
9TO TpeOyeTcs: OONBIIMHCTBY CTYICHTOB Ha CAMOCTOSTEILHOE N3YUEHHE MaTepralia.

9.3 3aHATHSA CEMHHAPCKOI0 THNA

CemuHapckue 3aHATHS MPEJCTABIAIOT COOON NETaIU3alMI0 JIEKLIMOHHOTO TEOPETHYECKOrO
Martepuaa, MpOBOISATCS B LEJSIX 3aKPEIJICHUS Kypca U OXBaTBHIBAIOT BCE OCHOBHBIC Pa3JICIbI.
OcHoBHOMI (GOpMOIT TPOBEIEHUS CEMHHAPOB SIBJIAETCS 00CYKAeHNUE Haubosee MpoOIeMHbIX
U CIIOKHBIX BOIIPOCOB TI0 OTAETHHBIM TeMaM, a TaKke pa300p MPUMEPOB U CUTYaIMid B ayAUTOPHBIX
ycnoBuax. B o6s3aHHOCTH mpernojaBaTessl BXOAAT: OKa3aHWE METOANYECKON MOMOILIM M KOHCYIb-
TUPOBAHHE CTYACHTOB IO COOTBETCTBYIOIIUM T€MaM Kypca.
AKTUBHOCTh Ha CEMMHAPCKHX 3aHATHUAX OLEHUBAETCS MO CIEIYIOIUM KPUTEPUSIM:
* OTBETHI Ha BONPOCHI, ITpeJIaraeéMble MPero1aBaTelieMm;
* yJacTue B TUCKYCCUSX;
- BBITTOJIHEHHUE MTPOSKTHBIX U MHBIX 33aHUH;
* ACCUCTUPOBaHME MPEINOIaBaTENI0 B IPOBECHUN 3aHATHH.
OTBeT HOKEH OBITH APTYMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJHOCIOXHBIM, COJEPKATh
CCBUIKHM Ha MCTOUHUKHU.
JIOKJabl ¥ OMITOHUPOBAHHUE JTOKIJIAZIOB MPOBEPSIOT CTETICHb BIAJCHHUS TEOPETUYSCKUM Ma-
TEpUaJoOM, a TAK)KE KOPPEKTHOCTb M CTPOTOCTh PACCYKICHUH.
AXTHUBHOCTB Ha JTa0OPATOPHBIX 3aHATHAX OIEHUBACTCS IO CIIEITYIOIIUM KPUTEPHUSIM:
BBINOJIHEHUE U O(OpMIIEHHE JTabOPaTOPHOTO KypHaia, a TAK)Ke HAJMUUE CIEHOASK b (Xa-
nata) o0s3arensHO0 HeoOxoaumblit MUHUMYM HHGOpMaIuU B 1a00paTOPHOM KypHaJle BKIIFOUYaeT:
¢ Jary,
Ha3BaHHUe paldoThI;
yYpaBHEHUS PEaKIU;
YCIIOBHS UX TTPOBEICHUS;
THUI Ha0JIF0JAeMOTO aHATUTUIECKOTO CUTHAJIA,
NIPY BBITTIOJIHEHUH KOJMYECTBEHHBIX OIPEIEIICHUI B TaOOpaTOPHBIN JKypHAI TaKXKe BHO-
CATCS TIPEeBapHUTENBHBIC pacueThl, BCE JKCIIEPHUMEHTAIbHBIC JaHHBIE (MacChl HaBECOK, pa3Mepbl
QIMKBOTHI, 00bEMBI MEPHBIX KOJIO U TUTPAHTOB, KOHIIEHTPALIUU PACTBOPOB U T.1.), pacyeT pe3ylib-
TaTOB aHAJIN3a U UX CTaTUCTUYECKasi 00paboTKa;
® OKOHYATEJbHBIC BHIBOJIBL.
* OTBETHI Ha BOIPOCHI, MIpeJIaraeMble MPeroiaBaTeieM;



* y4acTHE B IUCKYCCHSIX;

- ACCHUCTHPOBAHHE MPETOJABATEINIO B MPOBEACHNUN 3aHATUH.

OneHuBaHue 3aJaHuil, BHIMOJTHEHHBIX HA CEMHUHAPCKOM 3aHSTHH, BXOAUT B HAKOIUICHHYIO
OLICHKY.

9.4 CamocTrosiTe/ibHAsA padoTa 00yYAKOUIUXCS 10 JUCHUNINHE (MOLYTI0)

CamocrosTenbHas paboTa CTYJEHTOB — 3TO MPOIECC aKTUBHOTO, LIEIEHANPABICHHOTO MPH-
0o0peTeHHsI CTYJICHTOM HOBBIX 3HAHUM, yMEHUIN 0e3 HEemOCPEJACTBEHHOIO y4acTHs IpernojaBarers,
XapaKTEPU3YIOIUICS MPEIMETHON HaNpaBIeHHOCTHIO, Y(PPEKTUBHBIM KOHTPOJEM M OLIEHKOH pe-
3yJIbTATOB JIEATEIHHOCTH 00YUYaIOIIErocs.

Ilenu camocTosATeTbHON PaOOTHI:

- CUCTEMAaTH3alus U 3aKPEIUICHHE IOJYYCHHBIX TEOPETHUYECKUX 3HAHMM U INPAKTHYECKUX
YMEHHH CTYACHTOB;

- yriryOJeHne U paciiipeHre TEOPETUIECKUX 3HAaHUH;

- (hopMHupoOBaHHE YMEHUN HCIIONH30BAaTh HOPMATHUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CIIELHUAJIbHYIO JIUTEPATYPY;

- pa3BUTHE IO3HABATEIbHBIX CIOCOOHOCTEH, AaKTUBHOCTH CTYIEHTOB, OTBETCTBEHHOCTH M
OpraHU30BaHHOCTH;

- (hopMHpOBaHKE CAMOCTOSATEIHLHOCTH MBIIIEHUS, TBOPUECKONW WHUIIUATHBBI, CIOCOOHOCTEMH
K CaMOpPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOPEATIN3aLNHY;

* pa3BUTHUE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJJEMUYECKUX HABBIKOB.

CamocTosrenbHas padoTa MOXKET OCYIIECTBIATHCA MHIMBUYyaIbHO WK IPyNIIaMH CTYJIEH-
TOB B 3aBUCUMOCTH OT 1I€JIH, 00beMa, YPOBHS CIOKHOCTU, KOHKPETHON TEMAaTUKH.

TexHosorust opraHu3ali cCaMOCTOSITENIbHOM pabOThl CTY/IEHTOB BKJIIOYAET HCIOIb30BaHHUE
MH(GOPMAILIMOHHBIX U MaTepUATbHO-TEXHUUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynpTaToB BHEAYAUTOPHON CAMOCTOSTEIbHOW pabOThl CTYAEHTOB MOKET IpPO-
XOJIUTh B MUCHbMEHHOM, YCTHOU MJIM CMEIIaHHOHN (opMe.

CTyneHThbl TOJKHBI HOJXOAUTh K CaMOCTOSITENIbHOM paboTe Kak K HauBaKHeHIieMy cpeni-
CTBY 3aKpPEIUICHUsI U Pa3BUTUS TEOPETHUECKUX 3HAHUH, BHIPAOOTKE €MHCTBA B3IJISI0B HA OTJIENb-
HBIE BOIIPOCHI Kypca, IPUOOpPETEHUsI ONpeAeIEHHBIX HABBIKOB M MCIOJIb30BaHUS MpodeccuoHanb-
HOM JINTEpaTypHI.

9.5 MeToanueckne yKazanus it 00y4AHOMINXCS MO0 OCBOECHHIO U CHUIIIMHBI

[Tpy M3ydyeHun AMCUUILUIMHBI 00YyYaIOIMIMMCS 11€7€CO00pa3HO BBINOJIHATh CIEAYIOIINE PEKO-
MEHJALNU:

1. U3yuenue yueOHOM TUCHUIUIMHBI JJOJPKHO BECTHCh CUCTEMaTHUYECKH.

2. Tlocne u3yuyeHus: Kakoro-auodo paszzesna o yueOHUKY UM KOHCIEKTHBIM MaTepualiaM pe-
KOMEHAYETCS 110 IaMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPEAEICHUS, TIOHATUS pa3Aeia.

3. Ocoboe BHUMaHHE CIIEYET yIEIUTh BHIMOIHEHUIO OTYETOB 10 MPAKTUYECKUM 3aHATHUIM
¥ MHIUBHU1YaJIbHBIM KOMIUIEKCHBIM 33JJaHUSIM HA CAMOCTOSATENIbHYIO paboTy.

4. Bcs TemaTHKa BOIPOCOB, U3yYaeMbIX CAMOCTOSITENIbHO, 33/1a€TCS Ha JICKIUAX Mpeno/iaBa-
TeneM. MM ke aroTcss HCTOYHUKY (B MEPBYIO OUEPEb BHOBb U3JJaHHBIE B IEPUOANUYECKON HAYUHON
auTepaType) uist 0oJiee 1eTaabHOTo MOHUMAaHMSI BOIIPOCOB, 03BYYEHHBIX Ha JIEKIUH.

[Tpu camocTosTensHON POpaboTKe Kypca 00yJaromuecs T0JIKHbI:

* IPOCMaTPUBATh OCHOBHBIE ONPENIENCHUS U (DaKTBhI;

* IOBTOPUTH 3aKOHCIEKTUPOBAHHBIN HA JICKIMOHHOM 3aHATHH MaTepuall U JOMOJIHUTH €T0 C
Y4E€TOM PEKOMEHJJOBAaHHOM 10 JAHHOM TEME JINTEPaTyphl;

* U3Y4YUTh PEKOMEHJIOBAHHYIO JIUTEPATypPy, COCTABIIATH TE€3MCHI, AHHOTALIMM U KOHCIIEKTBI
HanboJjIee BAXKHBIX MOMECHTOB;

* CAMOCTOSITENILHO BBIMOJIHATH 33/1aHUs, aHATOTUYHBIE MTpeJIaraéMbIM Ha 3aHATHSIX;

* UCTIOJIb30BaTh JUIsl CAMOIIPOBEPKH MaTepuaibl (POHIa OLIEHOYHBIX CPEJCTB.
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MeToanuyeckne ykazaHus Npu padoTe HaJl KOHCIIEKTOM JIEKIIUH

B xoze JEKIMOHHBIX 3aHATHH HEOOXOAMMO BECTH KOHCIICKTHpOBaHHME ydeOHOro martepuana. OoOpainath
BHMMAHUC HA KaTCropuu, (bOpMy.]'II/IpOBKI/I, PacCKpbIBarOMUC COACPIKAHUEC TCX WJIA UHBIX SIBIICHUH U nponec-
COB, HaAYYHBIC BBIBOABI U MNMPAKTHICCKHUEC PCKOMCHIAAIUH, ITOJIOKUTENHHBIN OIBIT B OpaToOpCKOM HCKYCCTBE.
JKemaTenpbHO OCTaBHTH B pa60q1/1x KOHCIICKTaxX II0JIA, Ha KOTOPBIX A€JIaTh IOMETKU M3 peKOMCHHOBaHHOﬁ
JUTEPaTyphl, AOTONHAIOIIME MaTepral MPOCIyHIaHHON JIGKIHH, a TaKKe MOAYEPKUBAIOMINE 0COOYIO BaXK-
HOCTb T€X HJIM UHBIX TCOPETUYCCKUX MOJI0KEHUH. 3aI[aBaTI> npenogaBaTeii0 yTOUHAIOMIUC BOIIPOCHI C IiC-
JIBIO YSICHEHUSI TEOPETUYECKUX MOJIOKEHUM, pa3pelleHUs] CHOPHBIX CUTYALUi. ... U T.1.

MeToanyeckue yKazaHHs M0 CAMOCTOSITeILHOH padoTe HAl M3y4YaeMbIM MaTepUaIoM M NPH
NOArOTOBKE K NPAKTUYECKUM 3aHATUAM

Haunnate Hamo ¢ M3ydeHus peKOMEeHIOBaHHOH TuTeparypbl. Heo0XoauMo MOMHHTE, YTO Ha JIEKIUH OOBIY-
HO pacCMaTpPUBAETCs HE BECh MaTePHal, a TOIBKO ero 4acTb. OcTallbHas €ro 4acTh BOCHIOJIHIETCS B IPOIIEC-
CE CaMOCTOSITENIbHON paboThl. B cBs3M ¢ 3THM paboTa ¢ peKOMEHAOBAHHOM TUTEpaTypoit oos3aTensHa. Oco-
00¢ BHMMaHUE MPH 3TOM HEOOXOAUMO OOPATUTh HA CONEPIKAHUE OCHOBHBIX TOJIOKEHHUH U BBIBOJIOB, O0OBsIC-
HEHHe SBJICHUNA U (HaKTOB, ySICHEHHE MPAKTHIECKOTO IMPIIIOKEHUS PAacCMAaTPHUBAEMBIX TEOPETHYECKHX BO-
npocoB. B mporiecce 3Tol pabOThl HEOOXOAUMO CTPEMHUTHCS TMOHATH M 3alIOMHHTH OCHOBHBIE ITOJIOKCHUS
paccMaTpUBacMOro MaTepHasa, IPUMEphI, MOSICHSIONIUE €ro, a TAKKE pa3o0paThCsl B MIUTFOCTPATUBHOM Ma-
Tepuane... u T.1.

10 Onucanue MaTepuaIbHO-TEXHHYECKOr0 o0ecrneyeHHsl, HeOOXOAMMOro AJIsl  OCy-
1IeCTBJIEHUS 00Pa30BaTEJILHOI0 MPOLecca M0 AUCHUIINHE (MOAYJII0)

10.1 Yue6Ho-1200paTOpHOE 000pYy/I0BaAHHE
Tabnuna 6 — Ilepeyenb 06opyaoBanus 1adboparopuu

HaumeHnoBanue AyJAUuTOpUH

Aymuropus (;maboparopun)

Hcnonb3yemoe o6opyoBaHue

417/1 MynsTUMEnNHAsA ayIUTOpUS, CoBpeMeHHbIE cpencTBa
BMeCTUMOCTBI0 30 4eJIOBEK. | BOCHPOHM3BEACHUS M BU3YyaIM3aIlUH JIFO00H BHICO U
ayauo MHGOpMaIuy, NOMYYEeHUs U Nepelauu dJIeK-
TPOHHBIX JOKYMEHTOB. THUIIOBast KOMIICKTAIIHS
MYJIbTUMEIUHHON ayTMTOPUH COCTOUT U3: MYJlb-
TUMEIUHWHOTO MPOEKTOPA,
ABTOMAaTH3UPOBAHHOT'O MPOEKLIMOHHOT'O IKpaHa,
AKyCTUYECKOM CHUCTEMBI, BKJIIOUYAOIIEH Ta4y-CKPUH
JIOCKY, IEPCOHATIBHBIN KOMIBIOTED (C
TEXHUYECKHMH XapaKTepuCcTUKaMu He Hibke Intel
Core i3-2100, DDR3 4096Mb, 500Gb),
unrepdeiicel moaxmouenus: USB, audio, HDMI.

431/1 Jlaboparopus ob1eit XuMun XuMmuyeckasi 1ocyna, peakTuBbl, JlabopartopHbie
YCTaHOBKH

10.2 TexHunuyeckue U 3J1eKTPOHHbIE CPEACTBA 00y4eHUs

JIeKuMOHHbIE 3aHATHA.

Ay,)II/ITOpI/II/I I JJEKIMUOHHBIX 3aHATUN YKOMITJIICKTOBAHbI MeOEIbI0 U TEXHUYECKUMU cpea-
CcTBaMU OOY4YEHUs, CIYXAIUMHU JUIsl IPEACTaBICHUS Y4eOHOW MHPOpMAIMK OOIBIION ayIuTOPUN
(HabOpBI TIEMOHCTPAITMOHHOTO 00OpYAOBaHUS (IIPOCKTOP, IKPaH, KOMITBIOTEP/HOYTOYK), y4eOHO-
HaTJISTHBIC TTOCOOHSI, TEeMAaTHUECKHUE UILTIOCTPALIHH).

ZIJ'ISI panrsanvn JUCHUITIIMHBI ITIOATOTOBJICHBI CJICAYIOIIUC IMTPE3CHTAIUN.

IIpakTHyeckue 3aHATHA.

Aynutopuu ISl IPaKTHUECKUX 3aHITUHA YKOMIUIEKTOBAHbI CHEIHAIN3UPOBAHHON MeOENbio U
TEXHHUYECKUMU CPEJICTBAMU O0yUYeHHS (IPOCKTOP, SKPaH, KOMITBIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHSA.

11




st nabopaTopHbIX 3aHATHN HcToNb3yeTcs ayautopust Ne 431/1, ocHameHHass 000pya0BaHU-
€M, yKa3aHHBIM B Ta0II. 6.

CamocrosiTesbHast padora.

[TomemeHust UIsl CaMOCTOSITEIBPHONH PabOThI OCHAIICHBI KOMIBIOTEPHON TEXHUKOW C BO3-
MO>KHOCTBIO MOAKIIOUEHUSI K ceTH «HTepHEeT» M NOCTYNOM K 3JIEKTPOHHOW HMH(GOPMAIMOHHO-
oOpa3oBatensHOi cpene KHAT'Y:

- yuraneHbId 3a1 HTh KHAT'Y;

- KOMIIbIOTEpHBIC Ki1acchl (ayn. 319 kopmyc Ne 1).

11 Uuble cBegeHus

MeToauyeckne peKOMeHIAIMHU 110 00Yy4EeHHIO JIMI ¢ OTPAHMYEHHBIMU BO3MOKHOCTAMHU
3/10POBbsI 1 MHBAJIH/10B

OcBoeHME AMCHUUIUIMHBI OOYYarOMIMMHUCS C OTPAHMYEHHBIMU BO3MOXKHOCTSMHU 3I0POBbS
MOJKET OBITh OPTaHH30BAHO KaK COBMECTHO C JPYTHMH OOYUYaAIOIUMUCS, TaK M B OTACIBHBIX TPYII-
nax. [IpenmonararoTcst crienuanbHbIE YCIOBUS Ui MOJNyYeHUs OO0pa3oBaHMs OOYYAIOIIUMUCS C
OTPAaHUYCHHBIMH BO3MOKHOCTSMH 37J0POBBS.

[Tpodeccopcko-nienarorn4eckiii cocraB 3HAKOMUTCS C TCHUXOJOT0-(PpHU3NOIOTUYECKUMU
O0COOEHHOCTSIMU 00YYarOIIMUXCS MHBAJIUAOB U JIMIL C OTPAaHMYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBS,
WHAUBUAYAIBHBIMU MIPOrpaMMaMi peadbunuTaiuy uHBAMUI0B (nmpu Hamuuuu). [Ipun HeoOXoaumo-
CTH OCYILECTBJISIETCS JAOIMOJIHUTENbHAS MOIEPKKa IPENOAaBaHNs ThIOTOPAMHU, IICUXO0JI0TaMH, CO-
[UANTBHBIMU pa0OTHUKAMHU, IPOIIEIIINMH IMOATOTOBKY aCCHCTEHTaMHU.

B cooTBercTBUM C METOAMYECKMMH PEKOMEHIAIusMu MuHoOpHayku P® (ytB. 8 ampens
2014 r. N AK-44/058H) B Kypce mpeAnoiaraeTcsi UCHOIb30BaTh COIMATbHO-aKTUBHBIE U pedIiek-
CHBHBIE METOJIbI O0yUYCHHS, TEXHOJIOTHH COLMOKYJIBTYPHON peabuINTaluy C IeNbI0 OKa3aHus 10-
MOIIIM B YCTAaHOBJICHUU MOJHOIIEHHBIX MEKJIMYHOCTHBIX OTHOIIEHUI C APYTUMHU CTyAEHTaMH, CO-
3/1aHUU KOM(OPTHOTO NICUXOJIOTMYECKOTO KIMMaTa B cTyAeHueckol rpynmne. [loadop u paspaborka
yueOHBIX MaTEepPHUAaOB MPOU3BOIATCS C YUETOM MPEIOCTaBICHUSI MaTepHralia B pa3InyHbIX (popmax:
ayIUaibHOM, BU3YAIIbHOM, C MCIIOJIB30BAHUEM CIICIIHAIBHBIX TEXHUYECKUX CPEJICTB U UH(POpMAIIU-
OHHBIX CHUCTEM.

OcBoenue quctuiuInHel aunaMu ¢ OB3 ocyIecTBiaseTcs: ¢ UCMOJIb30BAHUEM CPEACTB 00Y-
YeHHs OOIIero W CIEeNHUaIbHOTrO0 Ha3HaueHUs (MEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIIOJIb30BAHMUSA).
MarepuanbHO-TEXHUUECKOE 00eCIeueHre MpeayCcMaTpUBaeT MPUCIOCOOIECHNE ayJUTOPUN K HYX-
nmam un ¢ OB3.

®dopma IpoBeJEHUS aTTECTAlUU I CTY/IEHTOB-MHBAINJIOB YCTAHABIMBAECTCS C YUYETOM HH-
TUBUIYaTbHBIX Mcuxodusndecknx ocobennocrei. Jns cryaenroB ¢ OB3 mpenycmarpuBaetcs 1o-
cTymnHas (opMa Ipe1oCTaBIICHUs 3aJaHUI OLIEHOYHBIX CPEJICTB, @ UMEHHO:

- B MEYATHOW WJIM DJEKTPOHHOU (opme (Il ULl ¢ HAPYIICHUSIMHU OMOPHO-IBUTaTEIbHOTO
amnmapara);

- B TIeYaTHOU ¢opMe WM AIIEKTPOHHOU (popme C yBeNTWYEHHBIM HMIPUPTOM U KOHTPACTHO-
CTBIO (17151 JIUL] C HAPYLIEHUSIMU CIIyXa, Pe4H, 3pEeHus);

- METOJIOM YTEHHS aCCUCTEHTOM 3aJIaHus BCIAYX (IS TUI] C HAPYIICHUSIMH 3PEHUs).

CryneHTaM ¢ WHBaJIMIHOCTHIO YBEIMYHMBAETCS BpEMs Ha IMOATOTOBKY OTBETOB Ha KOH-
TPOJBHBIC BOMPOCHL. [ TaKMX CTYIEHTOB MpelycMaTpuBaeTCs JOCTymHasi (opMa mpeaocTaBie-
HUSl OTBETOB Ha 33J1aHUs, @ UMEHHO:

- MIMCBMEHHO Ha Oymare WM HaOOpOM OTBETOB HA KOMITBIOTEpE (ISl JTUI] C HAPYIICHUSIMH
clIyXa, peun);

- BLIOOPOM OTBeTa M3 BO3MOXKHBIX BaPHAHTOB C HCIIOJI30BAHHEM YCIYT acCHCTEHTa (IS
JIUI] C HapYIIEHUSIMU ONIOPHO-/IBUTATENILHOTO aliapara);

* YCTHO (JU1sl JIULL C HAPYLIEHUSAMHU 3PEHUS], OTIOPHO-IBUTAaTEIBHOTO anmnapara).

[Tpu HEOO6XOAMMOCTH Al OOyYaIOIIUXCSl C MHBAJUAHOCTHIO IMPOLIEAypa OLIEHWBAHUS pe-
3y/bTaTOB O0YUEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO JTATIOB.
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[Ipunoxenue 1

®OH/I OHEHOYHbBIX CPEI[CTB1
10 AMCIUILINHE

Xumus
Hampasnenue noaroroBku 27.03.05 Unnosamuxa
HanpasnenHocts (mpoduib) Ynpaenenue unnosayuonnvimu npoexmamu
00pa30BaTeNbHOM POrpaMMbl
Kpanudukanus BeITyCKHUKA baxanasp
I'ox Hayasa MOATOTOBKHU 2020
(no yuebHomy niawny)
®opma 00yueHus 3a0unas
TexHomorust 00yueHus MpaOUYUOHHASL
Kypc Cemectp TpynoemMKocCTs, 3.€.
1 1 3
Bua npomexyTo4yHOM aTTecTaluu OGecneunBaroiiee noapas3aeicHne
3auem c oyenxou Kadgheopa XuXT - Xumus u xumuueckue
MexHon02UU

! 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 IlepeyeHb MUIAHHPYEMBIX Pe3yJIbTATOB 00y4eHHUs M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJIbTaTaMHi 00pa30BaTeIbHON NPOrpaMMblI

Tabmuna 1 — KoMnereHuy u njaaHupyeMble pe3yabTaTbl 00y4eHUs MO0 JUCIUILTHHE

Ko 1 HaumenoBanue

[Tnanupyemble pe3yabTaThl 00yUEHHs 110 TUCIUIUTHHE

MaTeMaTHKH, (U3UKUA |
€CTECTBO3HAHUS, XHUMUH

00J1aCTH €CTeCTBEH-
HOHAYYHBIX U 00-

U MaTepualoBEJCHUS, | IIEUHKEHEPHbIX
TEOpUU YIPABICHUSA U | JUCLMILINH
MH(pOpMaLlMOHHbIE

TEXHOJIOTHH B
WHHOBALIMOHHOMN

JESATEIIBHOCTH

KOMIIETEHIINH . .
[Tepeuens 3HaHUM [Tepeuensr ymenui [IepeueHb HaBBIKOB
O6menpodeccuoHaabHbIE
OIIK-7  CnocoOHOCTh | 3HAET TEOPHIO M OC- | YMEEeT BBISABIATh U | Brajeer HaBbIKaMu
MPUMEHSITD 3HAHUS | HOBHBIC 3aKOHBI B KJIACCU(PUIIMPOBATh | PEIICHUSI TUIOBBIX

(u3nuecKkue u Xu-
MHYECKHUE MPOILIEC-
CBI, POTEKAIOIINE
Ha 00BEKTE Mpo-
(heccuoHambHOM
NeSITeIbHOCTH,
peniaTh HHKCHEP-
HBIC 33124 C TI0-
MOIIBI0 MAaTEMaTH-
YeCKOro arapara

WHXEHEPHBIX 33729
Ha OCHOBE TEOPETH-
YEeCKHX HCCIIeI0Ba-
HUM, 00pabOTKH pac-
YETHBIX U IKCIICPH-
MEHTAaJIbHBIX JaHHBIX
BEPOSTHOCTHO-
CTaTUCTHYECKUMHU
METOJIaMHU

Tabnuua 2 — [Taciopt ¢oHa OIIEHOUHBIX CPENICTB

KonTtpounpyemsie ®opmupyemast HanmeHnoBanue
paszeJinbl (TeMbl) KOMIIeTeHIUsl OLICHOYHOI0 IToxa3aTenu oeHKH
AUCHMITUHBI cpeiacTBa
1. OCHOBHBIE NTOHATHS U OIIK-1 1. JlaGopatopnas | 1. Boinonnenune
3aKOHBI XUMHH pabora Nel-4 1aGopaTOpHBIX  PaboT,
2. CrpoeHue BeliecTBa 2. IIpakTH9ecKas | yaniume samuceii B a-
3. OcCHOBHBIE  3aKOHO- pabora Nel-4

MEpPHOCTH XUMHUYECKUX pe-
Ak

4, PactBopel u npyrue
JIUCTIEPCHBIE CUCTEMBI

5. DNEKTPOXUMHUYECKUE
MIPOIIECCHI

6. ONIEMEHTBI Kaye-
CTBEHHOTO W KOJIMYECTBEH-
HOT'0O aHaIIM3a
BricokomouiekynsipHbIe co-
CIMHEHHS

3. KoutponbHas pa-
oota

00OpaTOpHOM KypHaJe,
YCTHBIN ONPOC MO TeEMe
2. Boinonnenune
MIPAaKTHUYECKUX 3a/I1aHHM,
HAJIMYHE KOHCIIEKTa 10
TemMe

3. KouTponbHas
pabota mpoBOAMTCS B
Yyachl  BHEAYJAMTOPHOM
pabotbl. O0yuaromuecs
NOJTYYaroT 3a/JaHusl JUIs
MIPOBEPKH YCBOCHHS
MIPOMIEHHOIO0 MaTepua-
na. OueHuBaeTca mpa-
BIWJIBHOCTH PELICHUS.
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2 Mertoanueckne MaTepHuaJibl, oNpe/esiolMe NPOLeAYPbI OlleHUBAHUS 3HAHU I
9 2
YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATeIbHOCTH, XapaKTepHU3yolue Mpouecc

¢dopmMupoBanus Kommere

HIMI

BACTOHHHGCKHC Mar€puraibl, OINPEACIAIOIUE IMPOUCAYPhl OLCHHUBAaHUA 3HaHHﬁ, YMCHHﬁ,
HaBBIKOB U GUHQ OIlbITa ACATCIBHOCTHU, MPCACTABIICHBI B BUJ/C TEXHOJIOTHYSCKOM KapTbl OUCHU-

e (Tabmuma 3).

Ta6mmma 3 — TexHoyornueckas Kapra

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

Ilpomesccymounan ammecmayus 6 popme 3auem ¢ oyeHKo

1. | JTaGoparopnas paGora

ceccus

10 GamtoB * 4
paboThl

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

2. | IlpakTuueckas pabota

CceCCUA

10 OamtoB * 4
paboTsl

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

3. | KonTponbHas pabora

cemecTp

100 6amioB

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

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

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

0 — 64 % OT MakCUMaJbHO BO3MOXHOH CYMMBI OajlIOB — «HEYIOBJIETBOPUTEIHHO»
(HEeOCTAaTOYHBIM YPOBEHB ISl IPOMEKYTOYHON aTTECTAllMU 110 AUCIHUILIHHE);

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

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

1 TumnoBble KOHTPOJILHBIE 32/IaHUS WM HHbIe MATEPHAJIbI, HE00X0UMbIE JIJIsl OlleH-
KU 3HAHUI, YMEHU i, HABBIKOB M (WJIH) ONBITA AeATEJIbHOCTH, XapaKTepu3ywiue
npouecc (popMrUpPOBaAHUS KOMIIETEHIIUI B X0/1e 0CBOEHHsI 00pa30BaTeJIbHOM MPO-
rpaMMbl

3.1 3aganus 1Js TEKYLIEro KOHTPOJIS yCIeBaeMOCTH
BxoaHO# KOHTPOJIb
Kaxo# BuJ MMeeT BbIpaKEHNUE CKOPOCTH NPSAMOU PEaKIK
C(1) + O2(1) ©CO2(T)
Hanucatp rugponus kapOoHaTa HaTpUsl, yKa3aTh PEAKIMIO CPEIbI.
Kakoii peakTiB 0OHapyXMBaeT B pacTBOpE HAJIMYKME HOHOB Fe*??

1) XKenrast KpoBsiHas COJIb;
2) KpacHas kpoBsiHast coJib;
3) JIMMETHIITIIHOKCHM;
4) Ponanua ammonus.
JocTpolika, KaKoro SHEPreTHYecKoro NoypoBHs MPOUCXOAUT B aToMe Ni?
1) 4s 2) 3p 3) 3d 4) 4p
B xakom coeauHenuu crenensb okucienus Co paBHa +3 ?
1) Fe2[Co(CN)4] 2) [Co (NH3)e]Cls 3) Co(OH). 4) [Co(H20)6]SO04
Kaxoe n3 mokpwITHif JKeJe3a SBIISIETCS aHOHBIM B HEHTpaJIbHOMU cpeje ?
1) CBUHIIOM 2) Xpomom 3) Huxkenem 4) [HuakoM.

[Touemy B cemeiicTBe F€ HanMeHee aKTUBHBIM METAJUIOM SIBIISICTCS HUKEh?

1) Tak Kak UMeeT caMyl0 HU3KYIO TeMIIepaTypy IUIABJICHHUS;

2) Tak kak nMeeT HauOOJIBIIYIO TIJIOTHOCTB;

3) Tak kak uMeeT Hanboee MOIOKUTETHHOE 3HAYCHHUE AIEKTPOJTHOTO TTOTEHIUAA;

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

[To Teme «OKHUCINUTENHHO-BOCCTAHOBUTENIbHBIE PEAKLIUN»:
1) Yto Ha3bIBaeTCS CTETIEHBIO OKUCTIEHUS 7
2) JlaiiTe ompenencHUE SJIECKTPOHHBIX U MOHHO—AJICKTPOHHBIX ypaBHEHUH. B yem mpenmytiecTBo
MOHHO-3JIEKTPOHHBIX YPaBHEHUH 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 KaTaau3aTopa Ha IPOMBIIIIEHHBIX IPUMEpaAX.
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 KaTalU3aToOpa HAa SHEPTUI0 AKTUBALIMY NPH KaTaIUTUYECKOM NPOTEKaHUH
nporecca.

[To Teme «DneKTpoau3»
1) Uto Ha3bIBaeTCS ANEKTPOIU3OM?
2) B kaxoii mocneoBaTeaIbHOCTH UAYT MPOIIECCHl Ha KaToje U aHoe?
3) Haiite dopmynupoBky 3akoHa Dapanes. 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 CHCTeMAa 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(pUTypannei 2s° 2p6 U KaTHOHBI C
koudurypauueii 4d° 5

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

Kaxoe u3 onpeneneHuii COOTBETCTBYET IIPaBUILHOMY JUISl TIOHATHUS «QHEPIUsl HOHU3ALUN:

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

OHeprus, He00X0AUMast U OTPbIBA IIEKTPOHA OT HEBO30YXKIEHHOTO aTOMa.

OHeprusi, KOTOPYIO HEOOXOIUMO 3aTpaTuTh, YTOOBI cJenaTb AaKTHUBHBIMH BCE MOJIEKYIIbI,
coJIepKalIuecs 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(Ne5l) 3)  Cr(Ne24)
2) Te (Ne 52) 4) Ba (Ne 56)

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

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. Beraucinre QGEOQS CIEYIONINX PEaKIIMIA:

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

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

MoskHO 11 TIOJTy4uTh (TOP 1O peakimu (a) U BocctaHoBUTh PhO, KoM 110 peakimu (0).

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

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

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

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

7. BbruncnuTe MOJSPHYIO KOHIEHTPALMIO U MOJSIPHYIO KOHIIEHTpaIuio skBuBasienTa 20%-
HOT'O pacTBOpa XJIOpHUAa KAIbIHUS TUIOTHOCTRIO 1,178 T/em”.

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

9. Kakne comu 0OycCIaBIUBAIOT >KECTKOCTh MPHUPOAHOW BOAbI? Kakyro >KecTKOCTh BOJIBI
HA3bIBAIOT KapOOHATHOM, HekapOoHaTHOW? Kak MOXXHO yCTpaHUTh KapOOHATHYIO, HEKapOOHAT-
HYIO J)KeCTKOCTh? Hamummmre ypaBHEHHUS COOTBETCTBYIOIIMX PEAKIIHIA.

10. TTomumepoM Kakoro HEMpenelbHOro YIIeBOJIOPOAA SBISETCS HATypalbHBIH Kaydyk?
Hanumure cTpykTypHYI0 (hopMyIiTy 3TOTO yrieBoaopoaa. Kak Ha3pIBarOT MpoIecc npeBpamieHus
Kaydyka B pe3uHy? UeM o CTPOCHHUIO U CBOMCTBAM pa3inyaloTcs Kaydyk U pe3uHa?

Bapuant Ne2

1. Peakiuu BbIpaXXaroTCsi CXEMaMHU:

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

CocraBbTe 3J€KTpOHHBIE ypaBHEHUs. PaccraBbre KOA(h(UIUEHTH B YpaBHEHUSIX PEAKIIHI.
JIist Kax10# peakuy yKaxuTe, Kakoe BEIIECTBO SBIISETCS OKHCIUTENIEM, KaKoe — BOCCTaHOBH-
TEJIeM; KaKO€ BEIIECTBO OKUCIIETCS, KAKOE — BOCCTAHABIIMBACTCS.

2. YBEIMUUTCS, YMEHBIIUTCS WJIM OCTaHETCS 0€3 M3MEHEHHUS Macca IIMHKOBOM IUIACTHHKH
npy B3auMoIelcTBHM ee ¢ pacTBopamu: a) CuSQOy; 6) MgSOy; B) Ph(NO3),? ITouemy? CocTaBb-
T€ JEKTPOHHBIE U MOJIEKYJIIPHBIE YPAaBHEHUSI COOTBETCTBYIOIINX PEaKIIHi.

3. CocraBbTe CXeMy raJlbBAHUYECKOTO AJIEMEHTA, B OCHOBE KOTOPOTO JISKUT PEAKITHs, TIPO-
TEKaIoIIas 0 yPaBHEHUIO

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

Hanumure 37eKTpOHHBIE ypaBHEHHs aHOJHOTO M KaTOAHOro mpoueccoB. Berunciure 3/C
31010 2nementa, ecim [NiZ*] = 0,01 mons/x, [Ph?*] = 0,0001 mons/n. Otset: 0,064 B.

4. BoccTaHOBJIEHHE OJJHOTO M3 OKCHIOB JKeJie3a UJET M0 CXeMe:



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,.

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

8. Ykazarh NpaBWIbHBIM OTBET YpaBHEHUSI pEaKIUU THIPOIHU3A.

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

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

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

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