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Mporpamma omcumnnmHel "Obwast n HeopraHudeckas xumms"; 20.03.01 "TexHocdepHas 6e3onacHocTb".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMean7|, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpammy omcuunnuHel paspaboTan(a)(n) LOUeHT, K.H. (poueHT) Cunnens U.4. (Kadenpa xumum u akonoruu,
NHxeHepHo-cTponTenbHoe otaeneHue), 1Y Sippel@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLun npuobpeTtaeMoi KOMNETEeHLUN
OK-10 CMOCOBHOCTbLIO K NO3HABATENIbHOW [eATeNbHOCTU
OK-8 crnocobHoCcTbio paboTaTb CaMOCTOATENBHO
MnK-22 CMOCOBHOCTbIO UCMONb30BATL 3aKOHbI U METOAbl MaTEMATMKUN, ECTECTBEHHbIX,

FYMaHWTaPHbIX 1 SKOHOMUYECKUX HAaYK MPU PeLIEHN NPOGIECCUOHANBHbIX 3a4a4

MNK-23 CMOCOBHOCTbIO NPUMEHATb HA NPaKTUKe HaBblKW NPOBEAEHUS] N ONMCaHNS
nccnenoBaHun, B TOM YNCE aKCNEPUMEHTanbHbIX

Obyqarowmincs, OCBOVBWNIA SUCLANAUHY (MOOY/b):

JonxeH 3HaTb:

-OCHOBHbIE MOHSTUSA, 3aKOHbI M MOAENIN XMMUYECKMX CUCTEM;

-OCHOBHble 3aKOHOMEPHOCTM MPOTEKAHNS XUMNYECKUX PEAKLINIA;

-OCHOBbI CTPOEHUSI U peakLUMOHHOI CNOCOBHOCTMN BELECTB;

-3aKOHOMEPHOCTN U3MEHEHUS CBOWCTB XMMWNYECKMX INEMEHTOB B [epnoanyeckoi cucteme.

JonxeH ymeTtb:

-Mcnonb3oBaTb PyHAAMEHTaNbHbIE MOHSATWS, 3aKOHbI 1 MOOENN KNaCCUYECKON 1 COBPEMEHHOI XM,
-BbIMOMHATb PACYeThl MO OCHOBHBLIM 32KOHAM XUMUK.

-OCYILECTBMATL NMOCTAHOBKY W PelleHne 3a8ay ¢ UCNONb30BAHNEM 3HAHUI XMMUM B 061aCTN NPOCPECCUOHANBHOIA
LesTeNnbHOCTU.

HonxeH snagertb:

-3HAHUSIMM OCHOBHbIX 32KOHOB KNIACCMYECKON 1 COBPEMEHHOI XUMUNK;

-3HAHMSIMU CTPOEHUS N PEAKLMOHHO CMOCOBHOCTM BELLECTB;

-MeTo4amMu SKCNEPUMEHTANIbHOIO UCCNELOBAHNS B XMMUW: MNAHUPOBaHWE, MOCTAHOBKA M 06paboTka aKCnepuMeHTa.

LonxeH 0eMOHCTPUPOBaTb CNOCOBHOCTb U FOTOBHOCTb:
MPUMEHSATb NONYYEHHbIE 3HaHNSA Ha NpakTuKe.

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHHas gucuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.5.9 ducumnnnHbl (Mogynn)" OCHOBHOM NpodecCuoHanbHom
obpaszoBatenbHoii nporpammel 20.03.01 "TexHocdepHas 6e3zonacHocTb (OxpaHa NpupoaHO cpenbl 1
pecypcocbepexeHune)" n oTHocutcst k 6a3oBol (0blwenpodeccnoHanbHol) YacTu.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. O6bem gucumnanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bbloe/IeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKocTb ANCUMNAMHBI cocTaBnsieT 13 3a4eTHbix(ble) eanHuL(bl) Ha 468 yaca(os).

KoHTtakTHasi paboTa - 136 4aca(oB), B TOM 4ncne nekumm - 50 yaca(oB), npakTuyeckne 3aHaTms - 18 yaca(os),
nabopaTtopHble paboTbl - 68 Yaca(oB), KOHTPONb caMoCcTosITENbHOM paboThl - 0 Yaca(os).

CamocrTositenbHas pabota - 260 4aca(os).
KoHTponb (3a4€T / ak3aMeH) - 72 yaca(oB).
dopma MPOMEXYTOYHOIr0 KOHTPONS ANCUMMANHDLI: 9K3aMeH B 1 ceMecTpe; aK3aMeH BO 2 cemMecTpe.

4. CopepXxaHue OUCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3fnenam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN
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4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUcUUNAnHe (MOOYNI0)

Buaobl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl gucunnivHbl / X TPyAOEeMKOCTb CamocTtositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckmellabopatopHble
Jlekumu 3aHATUA paboTbl

Tema 1. OcHOBHblE MOHATUSA U

1. 3aKOHbl XUUMUK 1 2 2 0 10
Tema 2. PeakumoHHas cnocobHOCTb
BelwecTB. KNCNOTHO-OCHOBHbIE U

& OKWCNNTENbHO-BOCCTAHOBUTESNbHbIE 1 0 2 8 12
CBOWCTBA BELWECTB.
Tema 3. CtpoeHune atoma 1

8. XUMn4eckas cBasb. 1 4 4 0 14
Tema 4. OCHOBbI XMMUYECKOW

4. TEPMOONHAMUKUN N KMHETUKN. 1 2 4 0 12
Tema 5. XuMnyeckme cuctemsl.

5 PacTsopbl. 1 2 0 8 12
Tema 6. ManbBaHW4eckne aNemMeHThl

6. N PSS HANPSXXEHUA METANNOB. 1 2 2 4 12

7. |Tema 7. Koppo3us metannos. 1 2 2 4 12
Tema 8. OnekTponns pacTsopos 1

8. pacnnaBoB 3N1EKTPONNTOB. 1 2 2 4 12

9. |Tema 9. KoMnnekcHble coegnHeHns 1 2 0 8 12

10.[Tema 10. CeoiicTBa S-aneMeHTOB 2 4 0 4 15
Tema 11. CsoiicTBa p-anemeHTos llI-V

1. noBOoYHbIX MoArpynn 2 4 0 4 20
Tema 12. CBoiiCcTBa p-2N1EMEHTOB

12. VI-VIII no6oyHbIX nogrpynn 2 4 0 4 15
Tema 13. CBolicTBa 3/1EMEHTOB

13. NOArpynnbl Xpoma. 2 4 0 4 18
Tema 14. CBolicTBa 3/1EMEHTOB

14. noAarpynnbl MapraHua. 2 4 0 4 18
Tema 15. CBoiicTBa aNneMeHTOB

15.|noarpynnel xenesa. NnatnHoBble 2 4 0 4 20
meTannbl.
Tema 16. CBoilcTBa aNneMeHTOB

16. noarpynnbl Meau. 2 4 0 4 18
Tema 17. CBoiicTBa aNEMeHTOB

17. noarpynnbl LMHKA. 2 2 0 4 16
Tema 18. CoiicTtBa f-anemeHTOB.

18. JlaHTaHounabl U aKTUHOWObI. 2 2 0 0 12
Ntoro 50 18 68 260

4.2 CopepxaHue aucCUUMNIUHLI (MOBYNSA)
Tema 1. OCHOBHbIE MOHATUSA U 3aKOHbI XUMUU

OCHOBHbIE NOHSATUS XMMUW. [TOHATUS: XMUMMYECKOE KONNYECTBO BELLECTBA, MOJb, MONISIpHAs Macca, SKBUBAEHT,
MONsipHas Macca 3KBMBaneHTa, pakTop akBMBaneHTHocTu. Cnocobbl pacyeTa.

OcCHOBHbIE cCTexmomMeTpunyeckmne 3akoHbl. [MoHsATME O CTEXMOMETPUN. OcHoBHbIe CTexXxmomeTpumveckme 3aKOHbl XUMNK:
3aKOH NOCTOSAHCTBA COCTaBa, 3aKOH 3KBMBAJIEHTOB, 3aKOH KPATHbIX OTHOWEHWIA, 3aKOH ABora,upo, 3aKOH COXpaHeHnsA
MacCChbl BELWECTB B XUMNYECKUX peakKUuunsx.

Tema 2. PeakuunoHHas cnoco6HocTb BellecTB. KNCNOTHO-OCHOBHbIE U OKUCNTUTENIbHO-BOCCTaHOBUTE/IbHbIe
CBOWCTBA BELLLeCTB.

OCHOBHble KNnaccbl HEOPraHWYecknx coeamnHeHnin. OKcuapl: KUCNOTHbIE, OCHOBHbIE, aMdpoTepHble, coneobpasytoLue,
6e3pasnunyHble. Knenotol: cunbHble, cpenHue, cnabble, 0OHO- 1 MHOFOOCHOBHbIE, BECKMCNIOPOOHbIE U
kucnopogoconepxauwme. OCHOBaHMSA: CuibHblE (LWenoyn), cpeaHne n cnabole. AMdpoTepHble rugpokcnabl. Conu:
HopMasbHble (CpeaHune), Kucnble n oCHoBHble. HoMeHknaTypa. ['paduyeckme popmynbl, NONy4YeHNe 1 CBOMCTBA.
[MpuMeHeHne.

CrpaHnua 4 13 31.
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OKucnnTENbHO-BOCCTAHOBUTENBHbBIE peakuunn. BaxHenwumne okncnnutenn n BOCCTaHOBUTENN. Me)KMOﬂeKyﬂﬂprle n
BYTPUMONEKYNAPHbIE OKNCTNTE/IbHO-BOCCTAHOBUTE/IbHbIE peakunn. Peakuwnn ancnponopunoHnpoBaHUA. MeTton
3NEKTPOHHOIo 6anaHca. 3Ha4yeHne OKUCNNTENbHO-BOCCTAHOBUTESbHbIX peaKLl,VIVI.

Tema 3. CTpoeHue aToma U XMumnyeckasi CBsi3b.

CocTaBHble 4yacTy atoma: 840 (MPOTOHbI, HENTPOHbI), 3NEKTPOHbI, MX 3apag 1 Macca. KopnyckynspHo-BonHoBas
npupona anekTpoHa. YpasHeHue e Bpoiins. KBaHTOBO-MexaHuyYeckoe 06bsSICHEHWE CTPOeHMs atomMa. BonHosas
hyHKLMS. KBaHTOBbIE YMCna: rnaBHoe, opbuTanbHOe, MarHUTHOE, CNIMHOBOE. ATOMHble opbuTtany. MHOroanekTpoHHbIE
atombl. MpuHumn Maynu. MNpaeuno XyHoa. MakcmmanbHOe YMCNO SNEeKTPOHOB Ha SHEPreTUYEeCKMX YPOBHSIX U
NooypOBHSIX.

Mepuoanyeckuin 3akoH . V. MeHoeneesa, coBpeMeHHas popMynMpoBka. duanyeckmnii CMbICH NopsiAKOBOro Homepa
anemeHTa. MNepuoanyeckas cuctema anemMeHTOB 1 ee CBS3b CO CTPOEHNEM aToMa.

KosaneHTHas cBsi3b. OCHOBHblE MONOXEHWS METOLA BaNeHTHbIX cBs3en (BC). Tunbl rubpuansauum atoMHbIx opbutaneii
1 CTPyKTypa monekyn. lNonspHas n HenonspHas koBaneHTHas cBs3b. OCHOBHbIE MONOXEHNS METOAA MONEKYNSAPHbIX
opbutaner (MO). SHepreTMyeckne anarpamMmbl pacrnpeneneHusi 3aNeKTPOHHOM NIOTHOCTH B Moniekynax. Mopsaok
(KpaTHOCTb) CBSA3N.

VoHHas cBsA3b Kak Kpal7|HVII7I cnyqa|7| nonapunsaudunn KOBaNEHTHOW CBA3M. HeHaI'IpaBJ'IeHHOCTb M HEHACHIWEHHOCTb NOHHOMN
CBA3N. BO,D,OpO,D,HaSI CBA3b.

Tema 4. OCHOBbI XMMUYECKOW TEPMOAMHAMUKN U KUHETUKM.

OCHOBHbIE MOHATWSA XMMUYECKOA TepMOoaMHaMUKN. [epBblii 3aKOH TepMoANHaAMUKKN. DHTanbnNuns. 3akoH [fecca un
cnencTeme U3 Hero. Pacyet TennoBbix 3pdeKTOB XMMUYECKMX peakunii. Peakunn sk3otepmmnyeckme n
sHOoTepMuyeckue. SHTponus. Bropor 3akoH TepMoanHamMmku. Pacyet naMeHeHnst SHTPONUK B XUMUYECKNX peakLnsiX.
CsobonHas aHeprus [Mbbca, caMonponsBONbHBLIE U HECAMOMPOWU3BO/bHBIE MPOLIECCHI.

XnMmnyeckas KMHeTuka n katanna CKOpOCTb XUMNYEeCKnxX peaKLlMI7I 1 dpakTopsbl, ee onpenengowme. OépaTI/IMble n
HeO6paTI/IMbIe XnMnyeckmne npouecchl. Xnmunyeckoe u pasoBoe paBHOBECHUE. q)aKTOpbl, BOSJJ.GIZCTBYPOLLI.VIG Ha
XnMnyeckoe paBHoBecuKe. KaTaﬂI/ISaTOpr.

Tema 5. Xumunueckune cucremol. Pacteopbl.

PaCTBOpr. Cnocobbl Bblpa)KeHI/IIZ KOHUEHTpauumn pacTtBopoOB. PaCTBOpr HE3NEeKTPONNTOB N NX csonictea. PaBHoBecus B
pacTBopax aNeKTPO/INTOB. TeOpI/Iﬂ SJ'IeKTpOﬂI/ITI/ILIeCKOIZ anccoumaunn. Bopa kak pacTeopuTenb, BOOONOAroToBKA.
BOJJ,OpO,EI,HbII7I nokasartesib 1 ero BinsdHMe Ha Xxo4 TexHO/1Iorm4eckmnx npoueccos. rM,EI,pOJ'lI/l3 coneii. OCHOBHble cny4dan
rmgponnsa conen. O,D,HOCTyHeHHaTbIM n MHOFOCTyHeHHaTbIM rmoponns. YDaBHeHI/Iﬂ peaKLu/uZ rmgponnsa B
MONeKynsapHoOM, NOHHOM 1 CcoKpalleHHOM NMOHHOM BUae. (DaKTopr, Bnunaowme Ha cteneHb rmoponmnia conen.

Tema 6. MNanbBaHMYeCKUE 3NEMEHTbI U pAn HanpsiXXeHU MeTannoB.

OnekTpoAHble NoTeHumansl. Bo3HMKHOBEHUE NOTeHLMana Ha rpaHuLe MeTann - pacTtesop. BooopoaHblii anekTpos.
CraHpapTHble aNeKTPoAHbIe NOTEeHUMAbl. DNEKTPOXUMUYECKUIA psiL HAaNpsXXeHWin MeTannoB. YpaBHeHne HepHcTa.
"anbBaHW4eckuii anemMeHT BonbTa. ManbBaHMyecknin aneMeHT Jkobu-aHnans. KoHUeHTpauMOHHbIA ranbBaHUYeCKnii
anemeHT. 3C ranbBaHN4EeCKOro anemMeHTa.

Tema 7. Koppo3ausi MeTannos.

Buabl koppoaun Metannos. Kopposus xumMmuyeckas n anekTpoxummyeckas, ux ocobeHHocTn. Cxema anekTpoXUMUYeCKoi
Koppo3uu. AHOOHOE OKMCNEHWe MeTanna u katogHas genonspusauus. Buapl aenonapusaummn: KNCNopoaHas u
BoJopoaHas. Kopposms npu KOHTakTe ABYX MeTannos. 3awmura MeTannos OT KOPpo3un. AHOOHbIE N KaTOA4Hble
3alMTHbIE METANNNYECKME NOKPbLITUS. DNEKTPoXMMUYeckas 3awmta. Meton npotekTopos. VIHrMbutopsl Kopposuu.

Tema 8. AneKkTponM3 pacTBOPOB M pacn/iaBoB 3/1IeKTPOJ/IMTOB.

ONneKTpPoNn3 pacnnasoB 3MEeKTPONTOB. DNEKTPONN3 PACTBOPOB 3MEKTPONTOB C PACTBOPUMBIM 1 HEPACTBOPUMbIM
(MHepTHbIM) aHoaoM. [NocnenoBaTenbHOCTb Pa3pPsAaKM MOHOB B PpaCcTBOPAX U pacrnnasax aNeKTPoONnToB. 3aKOHbI
9MeKTPoNu3a: Nepsbiii, BTOPO 1 06beAVHEHHbI 3akoHbl Dapanes. MpumeHeHne anekTponnsa. ManbBaHuyeckne
NOKPbITUS.

Tema 9. KoMnnekcHble coeanHeHus

KﬂaCCVI(pVIKaLI,VIﬂ KOMMIEKCHbIX COeANHEHNIA: COEAMHEHNS C KOMMNEKCHBIM aHMOHOM, C KOMMIEKCHbBIM KaTUOHOM,
HeVITpaﬂbele KOMMnekKcol.

CTpoeHme KOMIM/IEKCHbIX COELNHEHWIA. HOMeHKﬂaTypa KOMMNEKCHbIX coeanHeHnin. OCHOBHbIE TUMbl KOMMIEKCHbIX
coeauHeHun no BMOy KOOPANHNPYEMbIX NTUraHOoB : aMUHOKOMMIEKChI, akBaKOMIMJIEKCbI, TMAPOKCOKOMIMNEKChbI,
aumpgokommnnercol, Kap60HI/IﬂbI. MoHsATME 06 0cobbIX rpynnax KOMMiekKCHbIX COeVHEHWUN, UUKINYEeCKNEe KOMMEKCHbIE
coeanHeHns (XeﬂaTbI), MHOrosnepHbie KOMMieKkcol.

Tema 10. CBoncTBa S-351eMEHTOB
OnemeHThl | A noarpynnbl

Bonopoa. Ocoboe nonoxeHvie BOAOpPOAa B Nepruoanyeckor cucteme. Haxoxaenne B npupoge. MonyyeHwe.
dusnyeckne n xmmmdeckue ceonctea. M3otonbl Bogopona. BocctaHosmTenbHble CBOMCTBA Bogopoa. mapnabl, nx
obwas xapaktepucTuka. NprmeHeHne Bogopoa. 3Ha4eHne BoAOpOoAa Kak MCTOYHUKA SHEPTUN.

LLlenoyHble meTannbl. Obwas xapakTepucTmka anemMeHToB. HaxoxaeHve B npupose, NofayyeHre u NpuMeHeHue.
dusnyeckne n xummndeckne ceolictaa. Mmapuasl. Okcnabl, nepokcuabl, ruapokeuapl (weno4m). Ceoiictea, cnocobbl
nonyyeHuns. Conu, nx CBONCTBA.
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OnemeHThl || A nogrpynnsi
Bepunnuid, MmarHnii, wenoyHo3emenbHble MeTannbl. Oblas xapakTepucTuka anemMeHToB. HaxoxaeHune B npupogae,

nonyyeHvne, npumeHeHne. dunsnyeckme N XuMn4eckmne ceoncTaa. 'mapunapl, okCMabl 1 NEPOKCUAbl, FMAPOKCUIbI,
nony4eHve v CBOMCTBA.

Tema 11. CBownctBa p-anemeHToB llI-V n0604HbIX noarpynn
OnemeHnTh! Il A nogrpynnb

AntoMuHuin. Obwas XapakTepuctuka. HaxoxpaeHve B npupone, nony4yeHne, npuMeHeHmne. dusnyeckne n xmmmyeckmne
ceolictea. Obwas XapakTepuctmka conem, nx PaCcTBOPUMOCTb U TMOPONN3YyEMOCTb. I'IpleeHeHme conen antoMMHUS npu
O4YMCTKEe BOAObI.

Fannuid, nHani, Tannuii. Oblwas xapakTeprcTika anemeHToB. Okcuabl U rMapoKcuabl, nx cBoicTea. Conu,
pacTBOPUMOCTb Y TMAPOAN3YEMOCTb.

OnemeHThl IV A nogrpynnbi

Yrnepog. Obwas xapaktepuctuka. AnnoTponHble Mogudukaumn. CTpoeHue u CBOWCTBa rpadputa, anmasa u kapbuaa.
AKTUBMPOBAHHBIV Yrofb, ero aacopbLMOHHbIE CBOMCTBA.

KucnopongHele coeanHenus. Okeunp yrnepoga (IV), ctpoenne monekynbl. CBOCTBA, NONy4yeHne, npuMeHeHne. YronbHas
Kucnota un ee conu.

Okemp yrnepoga (ll) , ero nony4eHue, xuMmdeckas cBs3b 1 cBoicTea. KapboHunbl MeTannios. CoeanHeHns ¢
ranoreHamu: XMMmyeckas CBsi3b U CTPOEHNE MONEKY, X CBOMCTBA.

KpemHuin. Oblwas xapaktepucTuka. HaxoxaeHve B npupoae. CunukaTtbl U antoMocuimkatel. BooopoaHble coeiMHeHns,
nonyyeHne, xmmmyeckas cessb 1 ceorictea. CoeMHEHUS C ranoreHamm, Nx rnonyyYeHne, CBOMNCTBAa U MPUMEHEHUE.
Kapbun kpemHusi, ero ceolictea u npumeHeHne. Okeng kpemHus (1V). Keapuesoe ctekno. KpemHuesble KMcnotol. Mx
CTpyKTYypa 1 colictea. Obluas xapakTepucTka CoeanHEHU repMaHuns, 0oBa, CBUHLA.

OnemeHTbl V A nogrpynnbl

AsoTt. Obuias XapakTepuctuka. HaxoxpneHne B npupoane. I"Ionyqul/le. dunsnyeckne n xmmmndeckune ceorictea. CtenenHun
OoKMcneHus asorta. XmMmnyeckasl cesisb B Monekyne a3oTa, Npu4nHbl XUMUYECKOMN MWHEePTHOCTW a30Ta.

CoenuHeHus a3oTa ¢ BoAoponoM. AMmuak. MNpombliwneHHble 1 nabopaTopHble METOLbI €ro NonydYeHus. duanyeckue u
XUMMYECKME CBOWCTBA. Peakuun 3amellenmsi, okucneHus, npucoenmHeHusi. Conu ammoHus. Vix tepMuyeckast u
3NeKTPoNUTUYecKasl auccoumaums.

Oxkenpbl a3ota. XmMnyeckas CBA3b, CTPOEHUE MONeKyn. A30TUCTas KMCNOTa, ee OKUC/IUTENbHBLIE Y BOCCTAHOBUTENbHbIE
cBorcTBa. HUTpUTLI, X NonyyeHne 1 cBoMCTBa. A30THAs KMCNOTa U ee NonyyeHme. XMMUYeckas CBA3b U CTPOEHME.
OxuncnntenbHble CBOMCTBA a30THOWM KMCNOThI. [leiicTBME a30THOM KMCNOTLI Ha MeTan/bl 1 HemeTannbl. Llapckas Boaka.
Hutpartbl, x nonyyeHve 1 cBOMCTBA. TEPMUYECKOE Pa3noXeHne HATPaToB. A30THble yaobpeHus.

doccpop. Oblas xapakTeprcTka aneMeHTa. AnnoTponHbie Moancukaumum. docopuabl metannos. PocguH, ero
nonyyeHve un ceorctea. VloH goocoHms, cTpykTypa u xummndeckas ceasb. Okcuapl dpocdpopa (lll, V), ux nonyyenwue,
CTpoeHue u caolicTea. Conm hoCEOPHBIX KMCNOT, PaCTBOPUMOCTb U rMAPONN3yeMocTb. PoccopHbie yaobpeHus.
Mblwbsk, cypbMa, BucMyT. Obwas xapakTepucTka 3NEMEHTOB U UX COEANHEHNIA.

Tema 12. CeonctBa p-anemeHToB VI-VIII no6ouHbIX nogrpynn

OnemenTbl VI A noarpynnsil

XanbkoreHbl. Kucnopog. Obiast xapaktepucTuka anemeHTa. HaxoxaeHue B npyupoae. Xummnyeckas CBsidab B MONEKyne
kncnopoaa. Okemapl, Ux KnaccudprkaLums, nonyyeHe 1 CBOMCTEa.

O30H, ero nonyyeHune. Xnmmyeckas CBsi3b B MONEKY/E 030Ha, ero CBOMWCTBA U nNpumMeHeHue. O30H Kak OKUCANTENb.
Bopa. CTpoeHue Monekynbl BOObI U XMUYECKas CBS3b B Heil. AHOManum goranyeckrx CBocTe Boabl. Boaa kak
pacTBopuTens. Taxenas Boga. [MoHsiTMe 0 cnocobax OYMCTKU CTOYHBIX BOA, B NMPOMBILLIEHHOCTY.

Mepokcugbl. Mepokcug BoLopoaa, METOAb! €0 NONYYEHUS, CTPOEHNE MONEKYN W NpuMeHeHue. CBoicTBa nepokcuaa
BOLOPOAA ? KNCNOTHbIE, OKUCIUTENbHbBIE Y BOCCTAHOBUTENBHbIE.

Cepa. Obwas xapaktepuctuka. HaxoxaneHue B npvpoge u nonydeHve. duanyeckre cBoricTBa cepbl. ANnoTponus cepbi.
Xumnuyeckune cBocTBa cepbl. CTEMEHU OKUCEHUS.

CoenuHeHus cepbl ¢ BogoponoM. Ceposonopon. Metonbl ero nonyyeHus u ceoictaa. Cynbgouabl.

KucnopoaHble coeaonHeHuns cepbl. Okeuna cepel (V). Micnonb3osaHne okcuaa cepsl (IV) kak KOHCepBaHTa B NULLEBOM
npomblwneHHocT. CepHucTas Kucnota u ee conu (ruppocynbdnTbl U CynbguTbl). KUCNOTHbIE, BOCCTAHOBUTENbHbIE U
OKUCNUTENbHbIE CBONCTBA CEPHUCTON KMCNOTbI. TMOCepHMCTas KNCNoTa, ee CTPOEeHWe 1 CBOMCTBa. Tuocynbdarbl.

Okcug cepbl (VI), ero nonyyeHue n ceoncta. CepHas kucnora. Ee ceolicTtea, cTpoeHne monekynbl. [pumMeHeHve B
npombiwneHHocT. Conu cepHOM KMCNOTbl (rMapocynbdathl, cynbdaTbl).

CeneH, Tennyp, nonoxuii. Obwas xapaktepuctnka. CteneHun okncneHus. BooopoaHsie coeanHeHns cenexHa, Tennypa v
NonoHUs n nx ceoinctea. ConocraBneHne nx CBOMCTB CO CBONCTBaMy BOOOPOLHbIX COeAMHEHU cepbl. Okcnabl ceneHa
(V1) u tennypa (VI). CeneHoBag un Tennypoas kucnotbl. CpaBHeEHME CBONCTB KUCNOT CENleHa 1 Tenniypa Co CBOMCTBAMU
KMCNOT cepbl.

OnemenTbl VIl A nogrpynnebil.
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"anoreHbl. O6iwas XapakTepuctTmka raioreHos. HaxoxpaeHuve B npupoane, crnocobsl nony4eHns. dunamnyeckne n
XUMNYECKME CBOMCTBA. XNMMYECcKas CBA3b B Monekynax. ConocTasneHne pusnyeckunx CBOWCTB 1 XMNYECKOW
aKTUBHOCTW CBOOOIHbIX ranoreHos. BOJJ,OpO,D,HbIe coeonHeHnA ranoreHoBs, nx nony4yeHne, npuMeHeHmne. I'IpleeHeHme
CONSAHOM KMCNOTbI B NPOMbILWNEHHOCTWN.

KncnopogHble coeanHeHns ranoreHos. MNpuHuunuanbHas BO3MOXHOCTb MX CUHTE3a U3 9/IEMEHTaPHbIX BEWECTB.
BaanmMogeiicTBue ranoreHoB ¢ BoAow u wenodamu. dropug kucnopoda. Kncnopogoconepxaime KACAOTbl Xnopa,
6poma, noaa, nx conu. ConoctaBneHne KMCNOTHBIX 1 OKUCAUTENbHBIX CBOMCTB KMCNIOPOA0COAEPXALUNX KUCIOT U UX
conemn.

OnemenThl VIII A nogrpynnei.

BraropogHble rasbl. Obwas xapakTepucTrka aneMeHToB. HaxoxaeHve B npupoLe, nonyyeHue, npuMeHeHMe.
O6bsiCHEHVE MaNOl peakUMOHHOW CrocoBHOCTU BnaropoLHbIX ra3os.

KpaTKaFI XapakTepucTmnka XxmMmn4eckumnx coeauHeHnn 6naroponglx ra3os.

Tema 13. CBoCTBa 3N1€MEHTOB NOArPyMMbl XpoMa.
OnemenTbl VI B noarpynnbl

OnemeHTbl noarpynnbl xpoma. Obluas xapakTepucTka aneMeHToB. HaxoxaeHve B npupoae u nonyyeHve. CeoicTea
monunbaeHa, xpoma 1 Bonbgppama n ux npumeHeHme. Okeug n ruapokeun xpoma (I1). Conm xpoma (Il). Okema n
ruppokcug xpoma (l11). Conu xpoma (l11).

Oxkewng xpoma (VI). Xpomosas kucnota n ee conu (xpomartbl). OKncnutenbHble CBOWCTBA coeanHeHuin xpoma (VI).
MNpumeHeHe guxpomaTta Kanus Npu aHanuse Kadectsa NPOAyKTOB.

Okemapl n rugpokenabl monubaeHa (V1) n sonsgopama (VI). Monnbaatel n Bonbdpamatsl. O6wuii 0630p 3neMeHToB
noarpynmnbl XxpoMa 1 conocTaBneHne nx CBOMCTB CO CBONCTBaMM anemeHTos VI A noarpynnbil.

Tema 14. CBoCTBa 3N1E€MEHTOB NOArPyNnbl MapraHua.
OnemenThl VIl B nogrpynnesi

OneMeHTbl Noarpynnbl MapraHua. Obuwas xapakTepucTuka anemMeHToB. HaxoxaeHne B Npupoae, NofyyeHne m
npumeHeHmne. Okeua, rngpokena, n conn mapradua (Il). Okeuna, rmapokeng mapraHua (VI). Manranatel. CoeanHeHns
mapraHua (VII). MapraHuoas kucnota n nepmaHraHatbl. OKMCIMTENbHO-BOCCTAHOBUTENbHBIE PeakLun B XMM1K
mapraHua. BnusHve cpenbl Ha xapakTep o6pasylowmxcs NpoaykTos peakumu. ConoctaBneHne CBONCTB aNEMEHTOB
noAarpynnbl MapraHua co CBONCTBaMu rasioreHos.

Tema 15. CBocTBa 3N€MEHTOB NOArpynmnbl Xxenesa. MnatmHosble MeTanNbl.
OnemeHnTbl VIII nogrpynnel. CeMencTBo Xxenesa v niaTMHOBLIE METaNNbI

Xeneso, kobanbT, HUKenb. Oblas xapakTepucTka anemMeHToB. HaxoxaeHve B npupone, NonyYeHne MeTansos B
cBoboaHoM cocTosiHun. YyryH, ctanb. CeolicTa Xenesa. Okeuabl xenesa. Conu xenesa (Il) n xenesa (lll), nx
cBoiicTBa. Peppartbl. CBolcTBa KobanbTa 1 Hukenst. Okeunabl U rngpokeuabl kobanbta, Hukens (I1), (111). KomnnekcHble
coelMHeHNs xenesa, kobanbTta U HuKens. MpuMeHeHne MeTansIoB 1 UX COeANHEHWIA.

MnatuHoBble MeTannbl. Obuias XapakTepucTtnka aneMeHToB. HaxoxgeHne nnatuHOBLIX METANNOB B npuponae.
XnMmnyeckme cBorcTBa NNaTUHOBLIX METANNOB. ﬂpOCTbIe N KOMMEKCHble coeanHeHns. MNnaTtuHoBbIE MeTannbl Kak
KOMHHGKCOO6paSOBaTeJ'IVI. I'IpmmeHeHme MX B Ka4eCTBe Katann3aTopos. ConocTaBneHne CBONCTB MNAaTUHOBLIX METANNOB
CO CBOMCTBaMU 3/IEMEHTOB CEMENCTBA Xenesa.

Tema 16. CBoMCTBa 3N1€MEHTOB NOArpynmnbl Meau.
OnemeHThl | B nogrpynnbl

ONEeMEHThI noarpynnbel Mmenoun. Obuas XapakTepucTmka a/1eMeHTOB. HaxoxaeHwne B npupone, nony4eHune, npuMeHeHne.
®dunsnyeckne n xmmmyeckue ceornctea. Okcmabl n rmgpokcunabl, X nony4yeHme n csoictea. Conu, nx PaCcTBOPUMOCTb U
rmoposin3yemMocCTb. KomnnekcHble coeanHeHns meau, cepe6pa, 3onota. Menp Kak MUKPO3JIEMEHT. rlpI/IMeHeHI/Ie
CoefINHeHNn Meau, Cepe6pa. ConocTaBneHne CBOMCTB 3/IEMEHTOB noarpynnbel Meaou co CBOWCTBAMI LWENOYHbIX
MeTannos.

Tema 17. CBOMCTBa 3N1E€MEHTOB NOArpPyMMbl LIMHKA.
OnemeHnThl || B noarpynnbi

ONeMeHThI noarpynnbl LMHKA. Obuas XapakTepucTmka afieMeHTOB. HaxoxaneHwue B npupone, nonydyeHune, npuMeHeHne.
®dunsnyeckne n xmmmyeckue ceorctea. Okcuabl n rmgpokcunabl, nony4yeHme m csoiictea. Conu UMHKa, KagMmus, PTYTH, NX
PacTBOPUMOCTb U TMOPONN3YyEMOCTb. KomnnekcHble coeanHenus. LIMHK kak MUKPO3NIEMEHT. TOKCWYHOCTb PTYTH,
KaaMus.

ConocTaBneHne CBONCTB 3N1EMEHTOB NOArpynmnbl LMHKA CO CBOMCTBAMU 6ep|/|nn|/|s|, MarHmsa n Wweno4yHo3eMeslbHbIX
MeTannos.

Tema 18. CBoncrtBa f-anemeHTOB. JlTaHTaHOMAbI N aKTUHOUAbI.

Kpatkne cBefieHus M3 nctopum otkpbltus. Pabotel I'.Cubopra n I'.H.®neposa. Obwas xapakTepucTmka 31eMeHTOoB.
Oc0b6eHHOCTN CTPOEHUS aNEKTPOHHbBIX 060/104ek aTOMOB. JlTaHTaHOMAHOE 1 akTUHOMAHOEe cxaTue. CTeneHn OKUCHEeHNS.
BaxHenwune gouanyeckne n xmmmyeckue ceorctea Mmetannos. Okcuapl, rmaopoKCuabl NaHTaHOWULOB U akTMHOWOOB.
CoenvnHenns ypana (IV) u (VI). YpaHaTel n auypaHatel. KomnnekcHble coenmHeHnsi. ConoctaBneHne XuMm4eckmx
CBOWICTB COEOUHEHMNI NaHTaHOUO0B 1 aKTUHOWLOB.
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5. MepeyeHb yueOGHO-MeTOAMUYECKOr0 O6ecneyeHus jisi caMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota obyHarolLyxcs BoINOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCcToSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHY0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO TMTEPATYPY, BINMONHSAT 3aaHUsi, HANPaBNEHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHusauusi caMocToaTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

Mopspok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmam crieumanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HOpMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. DOHA OLEHOYHbIX CpeacTB Mo AUcCUUNIuHe (MOLYNI0)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi o6pa3oBaTefibHON
nporpaMmMbl U POPM KOHTPONS X OCBOEHUS

dopMa KOHTpons OueHunBaeMblie
KOMMeTeHuMn

dran TeMmbl (pa3pernbl) AUCLUNIUHBI

Cemectp 1
TeKyLL M KOHTPOIIb

2. PeakuunoHHas cnocobHocTb BelecTs. KUcnoTHO-OCHOBHbIE U
OKNCNNTENbHO-BOCCTAHOBUTENbHBIE CBOCTBA BELLECTB.

. CTpoeHue atoma 1 xmMmyeckas CBs3b.

. OCHOBbI XMMUYECKOI TEPMOLANHAMUKN U KMHETUKM.

. XuMnyeckue cuctembl. Pactsopbl.

. [anbBaHWyYeckne sneMeHTbl U psa HaNPSXXEHUR MeTannos.

. Kopposus metannos.

. DNeKTPONn3 pacTBOPOB M PacniaBoOB NEKTPONINTOB.

. OCHOBHbIE MOHATMSA N 3aKOHbI XUMUNM

. PeakuunoHHas cnocobHocTb BelecTs. KUCNOTHO-OCHOBHbIE 1
KWUCNNTENbHO-BOCCTAHOBUTENIbHbBIE CBONCTBA BELIECTB.

. CTpoeHune aTomMa 1 xmMmyeckasi CBsi3b.

. OCHOBbI XMMUYECKOI TEPMOANHAMUKN U KMHETUKM.

. Xummyeckue cuctembl. Pactsopbl.

. FanbBaHW4Yeckne aNeMeHTbI 1 PSL HANPSXeHWA MeTannos.

. Koppoaus metannos.

. DNeKTPONn3 pacTBOPOB 1 PacniaBOB 31EKTPONNTOB.

. KomnnekcHble coennHeHus

. PeakumoHHasi cnocobHocTb BelecTs. KUCNOTHO-OCHOBHbIE U
OKUCNNTENbHO-BOCCTAHOBUTENbHBIE CBONCTBA BELWECTB.
. Xummnyeckmne cuctemol. Pacteopbl.
NabopatopHble OK-10, OK-8 , MK-22 , 5 eckune cucre acTeop .
3 6. [anbBaHMYeCKNE SNEMEHTBI N PSS HANPSXEHNIA METANOB.
paboTbl nK-23
7. Koppoausi metannos.
8. OnekTponua pacTBOPOB M pacnnaBoB 3NEKTPONNTOB.
9. KomnnekcHble coeonHeHus

1 |TectuposaHue (I'I)Ié%% MK-22, OK-8,,

5 MucbmeHHas pabota(lK-23 , OK-10, OK-8,
MnK-22

N([OONOOOPRLWON—=|ONO OIS~ W

OK-10, OK-8, NK-22,

Ok3ameH MK-23

CemecTp 2
| TekyLymit KoHTpOnB)|
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bopma KoHTponss |OueHMBaeMble

PTan KOMMNeTeHuun

Tembl (pa3nenbl) AUCLUMUHDI

10. CsoiicTBa S-aneMeHTOB
11. ColicTBa p-anemeHToB |I-V noboyHbIX nogrpynn
12. CeolicTea p-anemeHToB VI-VIII noboyHbix nogrpynn
13. CBoiicTBa 9NEMEHTOB NOArPynMbl XpOMa.

1 |Naboparophsie OK-10', OK-8,, TIK-22, 114" CaoiicTea anemenTos nourggnnbl MgpraHua.

paboThbl nK-23 15, CBoi

. CBoricTBa anemMeHToB NOArpynnbl Xenesa. NnatnHosble

meTannbl.
16. CBoiicTBa 9NEMEHTOB NOArpynnbl Medu.
17. CBoiiCTBa 9NEMEHTOB NOArPYNMbl LIMHKA.

10. CBoiicTBa S-anEMEHTOB

11. CeoiicTBa p-anemeHToB IlI-V nobouHbIx noarpynn

12. CoiicTBa p-anemeHToB VI-VIII no6o4HbIX noarpynn

13. CBoiiCTBa 9NEMEHTOB NOArPYNMbl XpOMa.

2 |TectupoBsaHve NnK-22 , OK-8, OK-10 14. CBoiiCTBa 2NEMEHTOB NOArPynMbl MapraHua.

15. CBoiicTBa aneMeHTOB NoArpynnbl xenesa. [NnatnHosbie
mMeTanbl.

16. CBoiicTBa 9NEMEHTOB NOArpPynMbl MEON.

17. CBoiACTBa 9NEMEHTOB NOArPYNMbl LMHKA.

10. CsoiicTBa S-aneMeHTOB

11. CeolicTBa p-anemeHToB |-V noboyHbIX noarpynn

12. CeolicTBa p-anemeHToB VI-VIII noboyHbix nogrpynn

13. CBoiicTBa 9NEMEHTOB NOArPynMbl XpOMa.

NnK-22 , OK-8, OK-10 14. CBoiiCcTBa 9N1eMEHTOB NOArpynnbl MapraHua.

15. CBoiicTBa aneMeHTOB Noarpynnbl Xxenesa. lNnatnHosble
meTannbl.

16. CBoiicTBa 9NeMeHTOB NOArpynnbl Medu.

17. CBoiiCTBa 9NEMEHTOB NOArPynmMbl LMHKA.

3 MucbMeHHas paboTta

OK-10, OK-8, MK-22,

Ok3amMeH AK-23

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
®opma OLLeHMBaHUs 37an
KOHTpoOns
OTNNYHO Xopoliuo Y nosn. Heyn.
Cemectp 1
TeKyL i KOHTPONb
TecTtupoBaHue |86% npasBuibHbIX Ot 71% b0 85 % Ot 56% 0o 70% 55% npaBunbHbIX
oTBeToB 1 Honee. NpPaBuNibHbIX OTBETOB.  |MPaBWbHbIX OTBETOB. |[OTBETOB U MEHEE. 1

lMncbmeHHas  |[paBunbHO BbINONHEHDI |[1paBubHO BbiNONHEHA (3amaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI

paboTa BCE 3a4aHus. 6onbluas Yactb 6onee 4eM HaNoNoBKHY. [MEHEE YEM HAMOMOBUHY.| 2
MNMpoaeMoHCcTpMpoBaH  [3agaHui. MpucytcTeyoT MpoaemMoHcTprpoBaH
BbICOKMNI YPOBEHb MpucyTcTeyioT cepbé3aHble owmnbKu. HeyA0BNETBOPUTENBHbI
BNafeHns MatepranoMm. |HesHauymTenbHble MNpooeMoHcTpypoBaH [ypoBeHb BnaneHus
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHBIA  (MaTepuanom.
npesocxoaHble [MpooeMoHCTpMpOBaH  |ypoBEHb BNadeHNS MposiBneHsb
CnocobHoCTH XOPOLWMA YypOBEHb maTepuanom. HefLoCTaTo4HbIe
NPVYMEHATb 3HaHMA U |BnadeHus matepuanom. [posiBneHbl HU3Kne CnocobHOCTH
YMEHUS K BbINONHEHUO |[posiBNeHbl cpefHne  |cnocobHocTH MPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM NPUMEHSTb 3HAHMA U |[YMEHUS K BbINOMHEHWIO

NMPUMEHSATb 3HAHUSA U |yMEHWS K BbIMOMHEHWNIO |KOHKPETHbIX 3a0aHuni.
YMEHWS K BbIMOIHEHNIO |KOHKPETHbIX 3a0aHuniA.
KOHKPETHbIX 3a0aHui.
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dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbl MEeTObl MCMOMb30BaHbl (MeToAbl NCNOMb30BaHbl [METOAbI HACTUYHO MeTO bl UCMOJb30BaHbI 3
npasunbHo. MNposiBneHa [B 0CHOBHOM MPaBuibHO. [MCMNONb30BaHbI HernpaBwbHO.
npesocxoaHas MposiBneHa xopowas  |[npasunbHo. MNposineHa |MposisneHa
TeopeTmyeckast TeopeTnyeckas yLOOBNETBOPUTENbHAA  |HEeYyLOBNeTBOPUTENbHAsN
NMoaroToBKa. MoOAroToBKa. TeopeTuyeckas TeopeTmyeckast
Heobxoanmble HaBblky  [HeobxoauMble HaBblKU  |MOArOTOBKA. MOAroToBKa.
N YMEHMS NOMIHOCTbIO (M yMeHns B ocHoBHOM  |HeobxoamMble HaBblkn  |Heobxoanmble HaBbIKY
ocBOeHbl. PesynbTaT  |0oCcBOEHbI. Pesynbtat | yMEHUsl HacTUYHO 1 YMEHUSI HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4acTM4YHO He COOTBETCTBYeT eé
uensm. Lensm. COOTBETCTBYET €6 Lensim.
uensm.
Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHune OCHOBHOrO 3HaumTenbHble Npobenel
cMcTemMaTmyeckoe u y4eBOHO-MPOrpaMMHOro  [y4ebHO-NPOrpPamMMHOro (B 3HaHNAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycrnewHo [matepvana B o6beme, |y4ebHO-NpOrpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbIMONHWN HeobXx04MMOM Onst martepuana, Lonyctun
Matepwvana, yMeHue npenyCMOTPEHHble JLanbHewen y4ebbl M [NpUHUMNNANBHBIE
CBOOOOHO BBIMONHATL  |MpOrpamMolt 3afaHns, |npencroswei paboTel  [OWMOKW B BEIMONHEHWN
3a4aHus, YCBOUN OCHOBHYHO no npocpeccuu, NpenyCMOTPEHHBIX
npeayCMOTPEHHbIE niTeparypy, Cnpasunncs C nporpamMmoii 3aaaHuii u
NporpamMmo, ycBonn  |pEKOMEHLOBAaHHYHO BbINONHEHNEM 3aaHui, [He cnocobeH
OCHOBHYIO NTEPATYPY U|Nporpammor NpenyCMOTPEHHbIX NPOLONXuUTb 00yyeHne
3HaKOM C OMCLUNAWHBI, NOKa3an |[mporpamMMoii, 3HakoM € (Unm NPUCTYNUTbL No
JOMONHUTENBbHOM cuctemMatmnyeckun OCHOBHOW NuTeparypou, |oKoH4aHUn
nuTepaTypomu, XxapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHO0oBaHHOM oucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpammoi CMocobeH K ux LMCUMMNIWHBI, [OMYCTWN |AesTensHoCTM 6e3
OVCLUMMNAWHBI, YCBOMN  |CaMOCTOSTENBHOMY MOrPELHOCTU B OTBETE  [LOMNONHUTENLHbBIX
B3AVIMOCBS3b OCHOBHbIX [MOMOMAHEHMIO 1 Ha aK3aMeHe U npu 3aHATUIA NO
NOHSATWIA OUCLMMNAVHBI B [0BHOBNEHWIO B X04€ BbINOJIHEHNN COOTBETCTBYIOLLEN
VX 3Ha4YeHun ons HanbHenwel y4ebHoM  |aK3aMeHaLMOHHbIX aucuunnuHe.
nprnobpeTtaemoi paboTbl 1 3apaHuii, Ho obnapaet
npodpeccun, NposiBua  [mpogoeccroHasnbHown HeobX0aMMbIMU
TBOPYECKME LesTeNbHOCTY. 3HaHUAMU ONS UX
cnocobHocTn B ycTpaHeHns noa
NOHVMaHWK, N3NOXEHNN PYKOBOLCTBOM
1 NCNOMNb30BaHWU npenopaeartens.
y4ebHO-NPOrpamMMHOro
Martepvana.
CemecTp 2
TekyLuit KOHTPOIb
NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHue 1 ObopynosaHue u
paboTbl MEeTOLbl MICNONb30BaHbl |METOAbI NCMONb30BaHbl [METOLbI YACTUYHO METOAbl NCMONb30BaHbI 1
npasunbHo. MNposBneHa |B OCHOBHOM MPaBWUIbHO. [MCNONb30BaHbI HenpaBWbHO.
npesocxogHas MposiBneHa xopowas  |npasunbHoO. lNposieneHa |lposiBneHa
TeopeTuyeckas TeopeTunyeckas yLOBNETBOPUTENbHAA  [HEYLOBNETBOPUTENbHAS
noaroToBka. NMoLroToBKa. TeopeTuyeckas TeopeTnyeckas
Heobxoanmble HaBblkn  [HeobxoauMble HaBblkU  |MOArOTOBKA. NMoAroToBKa.
N YMEHMSI NOMIHOCTbIO (M yMeHns B ocHoBHOM  |HeobxonamMble HaBblkn |Heobxoanmble HaBbIKY
OCBO€EHbI. Pe3ynbTtar  |0CcBOeHbl. Pe3ynbtar |V yMEHMS YaCcTUYHO N YMEHWNS HE OCBOEHBI.
nabopatopHoii paboTbl |[nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  [PeaynbTat
MONTHOCTbIO B OCHOBHOM nabopaTopHoii paboTbl |[nabopatopHoii paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBETCTBYeT eé
uensim. Lensm. COOTBETCTBYET €€ Lensm.
Lensm.
TecTtupoBaHue |86% npaBuibHbIX Ot 71% b0 85 % Ot 56% 0o 70% 55% npaBunbHbIX
oTBeTOB 1 Honee. NpaBWbHbLIX OTBETOB.  [MPaBUNbHbLIX OTBETOB.  |OTBETOB U MEHEE. 2
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CUCTEMATMYECKOE U
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepwana, ymeHue
cB0O60OHO BbINOMHATb
3ajaHus,
npenycMOTPEHHbIE
nporpammon, yceoun
OCHOBHYIO nuTepaTypy 1
3HaKOM C
OOMNOSTHNTENbHOW
nnteparypon,
peKkoMeHO0BaHHOM
nporpammon
OVNCLMNNHBI, YCBOMWN
B3aMMOCBS3b OCHOBHbIX
MOHSATUIA ONCUMNNVHDI B
WX 3HAYeHUN ons
nprnobpeTtaemoi
npogoeccum, NposBun
TBOpPYECKME
cnocobHoCTM B
NMOHUMaHWK, N3NOXEHNM
M UCNONb30BaHMM
y4ebHO-NPOrpamMMHOro
maTtepuana.

y4ebHO-NPOrpaMMHOro
marepuana, ycrnewHo
BbINOAHWN
npenycMOTPEHHble
nporpamMMor 3agaHus,
YCBOW/ OCHOBHY!O
nntepatypy,
PEKOMEH0BaHHYI0
nporpammorn
OMCUMNNWHBI, MoKasarn
CUCTEMATMYECKNIA
Xapaktep 3HaHuii no
OUCUMNNINHE 1
CMocobeH K ux
caMocTosiTENbHOMY
MOMNOMHEHNIO 1
0OHOBNEHNIO B X00€
nanbHeinwer y4ebHol
paboTbl 1
npogoeccnoHasnbHom
NesTeNnbHOCTW.

y4ebHO-NPOorpamMMHoOro
matepvana B obbeme,
HeobxoauMoM ans
JLanbHenwemn yyebbl n
npencrosiwein pabortol
no npodoeccuu,
crnpaBuncs ¢
BbINONMHEHWEM 3adaHWA,
NpPeLnyCcMOTPEHHbIX
nporpammon, 3HakoM c
OCHOBHOW nuTEpPaTypom,
peKkoMeH00BaHHOM
nporpammot
OMCLUMNAWHBI, 0ONYCTWA
MOrpewWwHocTN B OTBETE
Ha aK3aMeHe 1 npw
BbINOMHEHNM
9K3aMeHaLUMOHHbIX
3aaaHuid, Ho obnanaet
HeobXx0ANUMbIMM
3HaHMAMU ONst NX
ycTpaHeHns noa
PYKOBOACTBOM
npenonasaTens.

B 3HAHUSIX OCHOBHOIO
y4ebHO-NPorpaMMHOro
matepwana, nonycTun
NpVHUMNManbHble
owWwunbKM B BbINONHEHWUN
npeaycMOTPEHHbIX
nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXuUTb 00yyeHne
WU NPUCTYNUTb MO
OKOHYaHWn
yHUBEpcuTeTa K
npogoeccroHarnbHom
nesitensHocTM 6e3
OMNONHUTENbHbIX
3aHATUIA NO
COOTBETCTBYIOWWEN
ONCLUMNIINHE.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MucbmeHHas  |MpaBUNbHO BbINONMHEHBI |[paBMIbHO BbINONHEHA (3a4aHust BbINMOMHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpoLeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWwmnbKy. HeyLOBNeTBOPUTESNbHbIN
BNafeHns MatepnanoMm. (HeaHaunTeNnbHble MpoLeMOHCTPMPOBaH  |ypOBEHb BNaaeHuUs
MposiBneHs.l ownbKu. YLOOBNETBOPUTENbHBI  [MaTepuanom.
npeBocxoAHble MpoLeMOHCTPMPOBaH  |ypoBEHb BRaaeHUs MposiBneHs
CrnocobHOCTM XOpOoLWWnii ypoOBEHb mMartepvanom. HepocTaTouHble
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm MPUMEHSATL 3HAHNA U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEe, 3HaHune OCHOBHOrO 3HaumTenbHble Npobenel

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNA U UHbIE MaTepuanbl, HeobxoAuMble NS OLLEHKU 3HaHWUN, yMeHMVI,

HaBbIKOB U (UNK) OnbiTa AEATENIbHOCTH, XapaKkTepu3yoLux atanbl ooOpMUpoBaHuUA KOMMeTeHUuun B npowuecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

Cemectp 1

TekyLLU KOHTPONb

1. TectuposaHue

Tembl 2,3,4,5,6,7,8
MNpMepbl TECTOBLIX 3aA4aHWiA.
1. BO CKOMbKO pa3 n3MeHUTCs CKopocTb peakumm: 2S02+02 = 2S03 npu NoBbIWEHUW faBneHns B cucteme B 3 pasa?

—_

. 1. yBennyutcs B 18 pas
. 2. yBenuyutca B 9 pas
. 3. yBenuyntcs B 6 pas
. 4. yBennyutcsa B 27 pas

2. 3HayeHune BooOPOOHOro nokasarens pH > 7 nMetoT BOOHblE pacTBOPbI CONeli:
2.1. NaNQO3, CuCI2
2.2. KCl, NH4COOH
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2.3. Li2S0O4, KF
2.4. K2C0O83, Na2S04

3. Mmaponmay TonbKo No KaTnoHy noaBepraeTcst Conb, 0bpasoBaHHas:
3.1. cnaboii KNCNOTO U CUNbHBIM OCHOBaHNEM

3.2. CUNbHOI KUCNOTOM 1 cnabblM OCHOBaHUEM

3.3. CUNBbHOR KNCNOTOW U CUTbHLIM OCHOBAHUEM

3.4. niobas conb

4 MonsipHas KOHLEeHTpaums pacTtsopa, cogepxauero 0,98r H2SO4 B 100 Mn pacTeBopa paBsHa:
4.1. 0,1 monb/n

4.1. 2 monb/n

4.3. 4 monb/n

4.4. 0,5 monb/n

4.5. 0,20 monb/n

5. MoHMXeHWe AaBneHns HaCbIWEHHOro napa pacTBoOpUTENS Had PAcTBOPOM NPONOPLMOHANbHO MOSIbHOR Aone
pacTBOpEéHHOro BelwecTea".

MpvBeaéHHOE BbipaxeHue npeacTtasnseT coboi
5.1. 3akoH Necca

5.2. 3akoH Payns

5.3 .3aKkoH Papages

5.4. 3akoH Oma

5.5 npuHumn MNaynn

6. Ykasatb, CKONbKO MOfEKyN BoAbl 06pasyeTtcs B peakumu:
Cu + HNO3 = Cu(NO3)2 + NO + H20:

6.1.4

6.2.3

6.3.5

6.4.6

6.5.8

7. B ypaBHeHWn peakuuu

FeSO4 + KMnO4 + H2S04 = Fe2(S04)3+ K2504 + MnSO4 + H20
KO3(ppULIMEHT Nepen CepHO KUCNOTOW paBeH:

7.1.8

7.2.5

7.3.4

7.4.3

7.5.2

8. XvMuyeckas peakumsi B pacTBOpe BO3MOXHA MEXY CnelyowWwmMn BelLeCcTBaMu:
8.1. CaCO3 + H2S504

8.2. KMnO4+H2CO3

8.3. KNO3 + CH3COCH

8.4. H2S + Na2S04

9. Kucnas conb MOXeT BbITb NOMyYeHa B peakumu:
9.1. NaOH (HepocTtaTtok) + H3PO4

9.2. HCI+NH40H

9.3. CuCI2 + NaOH(HepocTaToK)

9.4. FeSO4 + KOH(n36bIToOK)

9.5. Ca(OH)2 + HNO3

10. OTMeTbTe NpaBubHbI OTBET

BeuwecTBa, B BOOHbIX pacTBopax KoTopbix pacteopsiercs Al(OH)3:
10.1. KOH, H2S04

10.2. NaOH, NaCl

10.3. NaNO3, KCI

10.4. H2S04, K2504

KETPOHHBH
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11. HassaHue coegnHeHus Cu(H2AsO4)2 no mexayHapoaHON HOMEHKNaType:
11.1. OurnopoapceHat meau (1)

11.2. QurnopokcoapceHat meaum (1)

11.3. OurngpoapceHat meau (1)

11.4. OurnopoapceHut meam (1)

12. B Monekyne HEKOTOPOW KUCMOW CONM COLEPXMNTCS aTOM BOOOPOLA, CMOCOBHbIN K 3aMelleHno Ha MeTtann. MNpw
3amelueHnn obpasyetcst pocgpat kanbums Ca3(PO4)2. HassaHue ucxogHoi conu:

12.1. 'mppokcogpocdpaTt KanbLms

12.2. durnopokcodbocdar kanbums

12.3. N'mapodochut Kanbums

12.4. T'maopodpocdoat kanbums

13. lNpu npoTekaHMn ToKa Yepes NocnenoBaTenbHO BKIOYEHHbIE anekTponmaepbl ¢ pactsopamm AgNO3 n CuSO4 B
nepBOM anekTponuaepe Bolgenunock 1,118r metannmyeckoro cepebpa. Macca Menw, BblOENVBLIEACS 32 3TO Xe BPEMS
BO BTOPOM 311EKTPONM3EPE, pPaBHa:

13.1.0,331r
13.2. 0,662 r
13.3.0,438r
13.4.0,536r
13.5.0,213r

14. OnekTponns BogHoro pacteopa NiSO4 nposoauncs B TedeHne 1 yaca npu cune toka 2 A. Macca Hukensl, kotopas
BblOenunacb Ha katone, paBHa

14.1.22r
14.2.44r
143.6,8r
14.4.8,7r
145.0,5r

15. Npw anekTponuae BOLHOrO pacTBopa C MHEPTHBLIMW 3NeKTPoAaMmM UOHbI Zn2+, Ni2+, Mg2+, Cd2+, Ag+ BbloensioTcs
13 pacTsopa B cneylowem nopsake:

15.1. Ag+, Ni2+, Cd2+, Zn2+, Mg2+

15.2. Ni2+, Mg2+, Cd2+, Zn2+, Ag+

15.3. Mg2+, Zn2+, Cd2+, Ni2+, Ag+

15.4. Cd2+, Ni2+, Ag+, Zn2+, Mg2+

15.5. Zn2+, Mg2+, Cd2+, Ni2+, Ag+

16. [1ng npOoTEKTOPHOM 3almThl XENE3HbIX U3AENUA OT KOPPO3UKN B HENTPANbHON BOLHON cpeae MOXET NPUMEHATLCS:
16.1. kobanbT

16.2. onoso

16.3. marHmi

16.4. Hukenb

16.5. megb

17. CranpaptHasa S C ranbBaHnyeckoro anemeHta Zn/ Zn(NO3)2 // AQNO3 / Ag paBHa:
171.1,56 B

17.2.0,80 B

17.3.70,78 B

17.4.0,65B

17.5.1,25B

18. MpoLeccoM, KOTOpbIA XapakTepuayeTcs HanbonblWUM BO3pacTaHUEM SHTPOMMUU, SBNSIETCS:
18.1. oxnaxpeHwune

18.2. HarpeBaHue

18.3. ncnapexve

18.4. koHOeHcauus

18.5. kpucrannunzaums

19. LleHTpanbHbIli aTOM HAX0AWUTCS B COCTOSIHUM SP3-rmbpnansanum B MOnekyne

KETPOHHBH
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19.1. BeCl2
19.2. CCl4
19.3. AICI3
19.4. BH3

20. YkaxunTte psih COeQNHEHWNIA, B MONIEKyNax KOTOPbIX peannayeTcs TONbKO MOHHAS CBA3b:
20.1. KBr, CH4, PCI5, BeH2

20.2. CO, Br2, LiCl, Na20

20.3. LiCl, KF, NaCl, KBr

20.4. HCI, NH3, NaBr, 02

20.5. Cu, H2, KF, NaCl

2. NMucbmeHHas pabora

Tembl 1,2,3,4,5,6,7,8,9

Mpvmepbl 3aaaHnil Anst IMCbMEHHON paboTbl.

Tema 1. OCHOBHbIE MOHATUS 1 3aKOHbI XUMUN.

1. BblumncnuTe mMaccy BelecTBa, CoAepXallylocs B 3aJaHHOM KOJIMYECTBE BEWECTBaA:!
1.1) 2,5 monb HCI; 1.2) 3,0 monb NaCl; 1.3) 0,5 monb NaOH,;

1.4) 0,1 monb AgNO3

2. Onpepnenute NPOCTENLYIO (OOPMYNYy COEANHEHNS KaNvsa C MapraHLueM 1 KUCNOPOAOM, ECNIM MAacCoBble OONN 3NIEMEHTOB
B 9TOM BELLECTBE COCTABNSAIOT COOTBETCTBEHHO 24,7, 34,8 1 40,5%.

3. OnpepennTte, CKOMbKO MOMNEKYN COAEPXNTCS B OOHOM IATPE BOLbI.

4. OnpenennTte NpPoCTELLYIO (POPMYY XMMUYECKOTO COEAUHEHNS, ECN MACCOBbIE 40NN COCTABNSIOWMX €FO ANEMEHTOB
paBHbI:

H-2,04%, S - 32,65%, O - 65,31%.
5. Bbluncnute Konu4ecTBo BeWecTBa M KONMYECTBO BELWECTBA 3KBMBANIEHTA B AaHHO Macce BelecTBa:
5.1) 0.49 r H2S04; 5.2) 16,0 r NaOH; 5.3) 39,0 r Na2S; 5.4) 53,0 r Na2CO3

Tema 2. PeakumoHHast cnocobHOCTb BELLECTB.

1. CocTaBbTe coopMynbl coneii: rmppokcoxnopuia meam (1) n rmgpochocara 6apusi. Hanuwmte ypaBHeHNs peakuuii
npespalLeHns aTUX Conen B cpefHue conu.

2. CocTaBbTe hopmynbl aurnapodoocdpata kanbumsi, rugpokcoxnopuma xpoma (1), kapboHarta kanusi.
3. Hanvwwute ypaBHeHne peakummn npespateHne rugpokcoxnopuaa xpoma (l11) 8 xnopma xpoma (lll).

4. Vicxons 13 rugpokcuna Kanbums u goocgOpHOR KUCNOTbI, COCTaBbTe DOPMY/bl BCEX TEOPETUHECKU BO3MOXHbIX COMEi,
Ha30BUTE UX MO MEXIyHapOOHOV HOMEHKATYPE.

5. PacctaBbTe KO3(PPULMEHTHI B YpaBHEHUN peakumn METOLOM 3/1eKTPOHHOMo 6anaHca. Hanoute okucnutenb u
BOCCTaHOBWUTE/b.

Cr(NO3)2+Br2+KOH—K2CrO4+KBr+KNO3+H20

6. Onpe,u,enMTe TUNbl OKNCNUTENbHO-BOCCTAHOBUTEIbHbIX peaKLl,I/II?I. YKaxuTte oKUCNUTENb N BOCCTAHOBUTENb
a. H2S+8HNO3=H2S04+8NO2+4H20

b. 2H2S+H2S03=3S+3H20

c. 2Pb(NO3)2=2PbO+4N02+02

d. 3HNO2=HNO3+2NO+H20

e. NH4NO2=N2+2H20

Tema 3. CTpoeHne atoma 1 XuMmn4yeckas CBs3b.

1. HanuwwnTe nonHble 3NeKTPOHHbIE CHOPMYJibl aTOMOB CNEOYIOWMX 3NEMEHTOB: XPOM, NNaTnHa, Bonbdpam, Xeneso,
kobanbT, HVUKENb, 010BO, MApraHeL, panunii, radpHuiA, repmaHuii, 6pom, BUCMYT.

N306pasmnTe pacnpeneneHne BaneHTHbIX 3IEKTPOHOB MO KBAHTOBLIM sYeiikam B CTaLMOHAPHOM 1 BO3BYX AEHHOM
COCTOSHUN.

2. YKaxuTe Bce BO3MOXHble BaNeHTHOCTM aToOMOB Ccepbl, oocdopa 1 Xnopa B XMMUYECKUX COeANHEHNSIX

3. KBaHTOBbIE YMCna: rnaBHoe, opbuTanbHoe, MarHTHOE 1 crivHoBoe. [JaTth XxapakTepucTuky, NPMBECTY NMPUMEPSI.
4. Onpegnenute Tvn rmbpuansaunm LeHTpanbHoro atoma B monekynax: CH4, BH3, NH3, BeF2, PCI5. Ykaxute
reoMeTpryeckoe CTPOEHUE STUX MOMNEKYII.

5. Onpegpenute KpaTHoCcTb cBa3u metogom MO JIKAO B monekynax: H2, O2, CI2, N2, Br2.

6. Ykaxute Bug ceasu B monekynax: KBr, CH4, PCI5, CO, LiCl, LKCI, NaCl, HCI, NH3, NaBr, KF.

7. YkaxuTte, Kakov B4 XMMUYECKON CBSA3W peannuayeTcs Mexy aToMaMun 371IeMEHTOB C NOPSAOKOBbIMM HoMepamu 1 1 17,
3mn9.

Tema 4. Xummnyeckas TepMognHamMmka 1 KUHeTuKa.

1. Boluncnute namMeHeHne ceobonHo aHeprum Mmbbca n onpenenite BO3MOXHOCTb NPOoTeKkaHns peakuun npu T = 298
K:

Fe203 (1B) + 3H2 (r) — 2Fe(1B) + 3H20 (r)
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CraHbapTHbIe 3Ha4YeHNs TePMOANHAMUNYECKNX (OYHKUMIA B3STb B CMPaBOYHMKE.

2. TemnepartypHblii KOadhprumeHT peakunm paseH 3. OnpenenvTe, Kak USMEHUTCS CKOPOCTb peakummn Npw NoBbILEHNN
Temnepatypsbl oT 300 K no 320 K.

3. Paccuntatb sHTanbnnio NnpespaleHns rpagouta B anMas, ecnm aHTanbnmsa cropaHus rpadgpura = -393,4 kI x/monb, a
anmasa = -395,28 kx/monb.

4. Mpu Temnepatype knuneHus 6eHsona (Tk = 353 K) XxnaokocTb 1 nap paBHOBECHbI. YeMy paBHa HTPONUS ncnapeHus,
ecnu sHTanbnuns ncnapeHns coctasnset 34,3 kx/monb?

5. Boluncnuts AG B peakummn n K pasHoBecus:

SO2 (r) + NO2 (r) — SO3(r) + NO (r)

CraHpapTHble 3HAYeHNS TEPMOANHAMUYECKUX CDYHKLMIA B3STh B CMPABOYHNKE.

Tema 5. Xumunyeckune cuctembl. Pacteopbl.

1. OnpenennTe maccy ruapokcuaa Hatpus, cogepxalytocs B 500 mn ero 1M BogHOro pacreopa.

2. Onpegenute BOLOPOAHbLIN NokasaTtens (pH) pacTeopa rmapokcunaa Kanus, MMerwero koHueHTpaumo 0,01 mons/n.
3. OnpenenvTte NPOLIEHTHYIO KOHLIEHTPALMIO pacTBopa, NoNy4eHHOro npu pacteopeHun 50 r HuTpaTa cepebpa B 150 r
BOAbI.

4. OnpepennTe YNCO MONE CONSIHOWM KNCNOThI, coaepxatmxcs B 500 mn eé 1M pacTteopa.

5 Onpegnenute TMTp pacTeopa, cogepxaiero 4 r NaOH B 200 mn pacteopa.

6. MNpuBeonTe NpUMepbI CoNen, KOTopble NOABEPralnTCs rMapoanay No KaTuoHy, Mo aHNOHY. 10 KaTUOHY 1 aHUOHY
OAHOBpPeMeHHo. Hanuwute ypasHeHus peakumin. Kakne conu He nogsepratoTtcs ruaponmsy?

Tema 6. ManbBaHUYECKME 3NEMEHTbI U PSA HANPSXXEHUI MeTasnoB

1. CocTaBbTe CXeMy ranbBaHN4ECKOro anemeHTa Bonbta, 06pasoBaHHOr0O LMHKOBbLIM 1 MArHWEBLIM 3N1EKTPOLAMM.
HanuwuTte ypaBHeHUs 9NeKTPOLHbIX NPOLECCOB.

2. Bblumcnute 3.4.C. ranbBaHNYECKOro 3MEMEHTA:

Zn/ Zn(NO3)2, 0,1M // Cd(NO3)2, 1M /Cd

Hanuwute ypaBHEHNS aNeKTPOAHbIX MPOLECCOB, M306pasnTe CXeMy rafbBaHUYecKoro afeMeHTa.

3. CocTaBbTe CXeMbl [BYX ranbBaHUYECKMX SNIEMEHTOB, B OAHOM M3 KOTOPbIX Medb 6bina bbl KaTOAOM, a B PYrOM aHOLOM.
Hanvnwute ons kaxmoro U3 aTux 31eMEHTOB 3N1EKTPOHHbIE YPABHEHNS peakLMii, MPOTEKAMWMX HA aHOLEe M KaTone.
PaccunTaiite 3.4.C. 9TUX ranbBaHNYECKMX SNIEMEHTOB A5 CTaHLAPTHBIX YCNOBUIA.

4. Bblyncnute 3.4.C. ralbBaHN4YeCKOro aneMeHTa:
Mg / MgSO4, 0,1M // CuSO4, 0,1M / Cu.
Hanvwwute ypaBHeHUA anekTpoHbIX NpoLeCccos, |/|306pa3|/|Te CXeMy raibBaHM4eCcKoro ajieMeHTa.

5. CocTaBbTe CXeMy ranbBaHN4ECKOro anemeHTa BonbTa, 06pa3soBaHHOroO MELHbLIM M LIMHKOBBLIM 3nekTpogamu. Hanvwnte
yPaBHEHMWS 3NEKTPOLHbIX MPOLIECCOB.

Tema 7. Koppo3usa meTtannos

1. Xeneso HaxoouTCs B KOHTAKTE:

a. C Of0BOM;

b. ¢ umHKoOM.

YkaxuTe, kakol metann byaeTt OKUCNSTbCS B KaXOM U3 9TUX criydaeB. HanuwmTe cxeMy KOPPO3MOHHBIX MPOLLECCOB BO
BNAXHOM BO3yXe U B paCTBOPE CEPHOMN KNCNOTHI.

2. Kakoe nokpbiTve MeTanna HasbiBaeTcs aHOAHbIM U Kakoe KaTtogHbIM? Ha3oBMTe HECKOMbKO MeTannos, KOTopble MOryT
CNY>XMWTb A8 aHOOHOMO M KaToOAHOro NoKpbITUSA Xenesa. CocTasbTe ypaBHEHNS aHOAHOrO 1 KaTOAHOro NPOLLECCcos,
NPOUCXOASWMX NPU KOPPO3UK Xenesa, NOKPbITOro LMHKOM BO BaXHOM BO34YyXeE.

3. [lBe xxene3Hble NNacTuHbI, YaCTUYHO NOKPbITbIe 04HA ONOBOM, Apyrasi Mefbto, HAX0A4SATCA BO BNaXHOM Bo3ayxe. Ha
Kakom 13 3TUX NNacTuHOK beicTpee 0bpasyercs pxasynHa? [Modemy?

CocTaBbTe ypaBHEHMS NPOLLECCOB KOPPO3UM STUX NAACTUHOK.

4. B yem 3aknoyaeTcs CyWHOCTb NPOTEKTOPHOW 3aWmMTbl METANIOB OT KOppo3un? MNMpuseante npuMep NPOTEKTOPHON
3awWwmTbl Xenesa B HEWTpanbHON cpene

CocTaBbTe 9NeKTPOHHbIE YPaBHEHNS aHOAHOMO U KaTo4HOro NpoLEeccos.

5. Ob6bACHNTE, NOYEMY OLIMHKOBAHHOE XENe30 BO BNAXXHOM BO3[yXe HE KOPPOAMPYET AaXe MPU HapyLWeHUW NOKPbITUS, a
Ny>XeHoe Xenes30 (MOKPbITOe TOHKUM CIOEM 0/10Ba) OLICTPO NMOKPbLIBAETCS PXABYMHONA.

HanuwmnTe cxeMy KOPPO3MOHHBIX NMPOLLECCOB.

6. Xene3o nokpbITo HYKeNneM. Kakoit n3 Mmetannos bynet KOppoLMpoBaTh B ClyYae paspyleHns MOBEPXHOCTW NOKPbITUS?
HanuwmnTe cxeMy KOpPO3MOHHBIX NPOLECCOB:

a. BO BNaXHOM BO3ayxe; b. B pactBope CONSAHON KNCNOThI.

Tema 8. DnekTponua pacTBOPOB M PacniaBOB 3M1EKTPONNTOB

1. OnekTponna BogHoro pacteopa cynbchara meam () npoponxancs B tedyeHune 1 yaca npu cune Toka 1 A. Onpegennte
Maccy mefu, Kotopas BblOENMTCS Npu anekTponuae. Hanuwnte ypasHeHUs 3NeKTPOOHbIX MPOLECCOB.

2. Bolyncnute skBuBaneHT xpoMma, y4mTbiBasi, 4TO NpM NPONyCKaHUM Yepes pacTBop ero conm toka cunoi 10A B Te4eHune
30 MUHYT Ha katofe Bblaenunochk 3,25 r xpoma.
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3. Hanvwwute ypaBHeHMs peakumil, NpoTeKawWwmx Ha 3nekTpoaax npu anekTponmae BOAHOMO pacTBopa HATpaTta HUKeNs:
a) ¢ rpadoUTOBbLIM aHOLOM; 6) C HAKENEBBIM AHOLOM.

4. OnekTpoOnM3 pacTeopa xnopuaa LmHka NpoBoAMTCS C HEATPanbHbIM aHOLOM B Te4eHne 6 4acos npwm cune Toka 3A.
Hanuwwute ypaBHeHMS 3neKTPOLHbIX MPOLLECCOB U BbIYUCINTE KOMYECTBA BEWECTB, BbIASNMBLIMXCS HA 3N1eKTpodax.

5. Yepes pacTBop cynbata xenesa (II) nponyckanu tok cunoid 13,4 A B TedeHme 1 yaca. Onpenenntb KONMYeCcTBO
Xenesa, KOTOpoe BblAENUIOCh HA KaTole, eCNn BbIXoA Mo TOKy 6bin paBeH 70%. HanuwwnTte ypaBHeHNs peakuuii,
NpoTeKaWmnx Ha MHEPTHbIX 9NeKTPoaAaX.

6. Hanmwute ypaBHeHMs peakumil, TpoTeKaWwmx Ha UHEPTHBIX 3NeKTpo4ax Npu aneKTponu3e pactsopa xnopuaa
MarHus. CKonbKO BPEMEHW HEODXOLMMO BECTU 3NEKTPONN3 Npu cune Toka 2 A, 4Tobbl Ha katoae Bblaenunoch 2,43 r
BellecTsa

Tema 9. KomnnekcHble coeanHeHns
1. KomnnekcHoe coennHeHune nmeet popmyny K2[Co(NO2)4(NH3)2].

MNpuBeonTe Ha3BaHMe KOMMAEKCHOro COeANHEHWS, OnNpeaenmTe 3apsn KOMNNEKCHOro NOHa, CTENEHb OKUCTIEHNS U
KOOPAUHALMOHHOE YMCNo KoMmnnekcoobpasosaTens. Hanuwute npoLecchl NEPBUYHON U BTOPUYHOR fMccoLmaumm u
BblpaXXEHWEe KOHCTaHTbl HECTOMKOCTW KOMMNIEKCHOr0 COeANHEHMS.

2. NpuBeonTe Ha3BaHMe KOMNIEKCHOrO COeANHEHMS, (OOPMyna KOTOPOro

K [Ag (CN)2]. Onpenennte 3apsi KOMMNEKCHOrO NOHA, CTENEHb OKUCNIEHUS 1 KOOPANHALMOHHOE YMCNO
komnnekcoobpasosartens. HanuwmTte npoLecchl NEPBUYHOM U BTOPUYHON ANCCOLMALUN U BbIPaXEHWNE KOHCTaHTbI
HECTONKOCTU KOMMIEKCHOIrO COeAUHEHMS.

3. MNpuBennTe Ha3BaHne KOMNIEKCHOro coeanHermns coopmynsl K2 [Zn (CN)4]. Onpepennte 3apag KOMMAIEKCHOMO MOHA,
CTeneHb OKUCNEHNS 1 KOOPAMHALMOHHOE YMcno komnnekcoobpasosatens. Hanmwmnte npoLecchl NepBrUYHOii 1
BTOPUYHOIN AuCCoUMaLIMN N BbiIpaXeHNEe KOHCTaHTbl HECTOMKOCTN KOMMIEKCHOMO COeANHEHNS.

4. KomnnekcHoe coenmHeHune nmeet gpopmyny [Cr (H20)5 Br]Br.

MNpuBeonTe Ha3BaHMEe KOMMIEKCHOrO COeANHEHWS, ONPeaennTe 3apsn KOMMNEKCHOrO NOHA, CTEMEHb OKUCNEHNS U
KOOPAMHALMOHHOE YMCNO KOMMNnekcoobpasosatens. Hanwmre npoLecchl NepBnYHO U BTOPUYHOA amMccoumaumm un
BblPaXXEHNEe KOHCTaHTbl HECTOMKOCTW KOMMIEKCHOrO COEANHEHMS.

5. KomnnekcHoe coenmHeHune nmeet cpopmyny Na3[Fe(SCN)6].

MNpuBennTe Ha3BaHMe KOMMAEKCHOro CoOeANHEHWS, onpeaenmTe 3apsn KOMMNEKCHOro NOHa, CTENEHb OKUCIEHNS U
KOOpAUHALMOHHOE YMCcno KoMmnnekcoobpasosarens. Hanuwute npoLecchl NeEPBUYHON U BTOPUYHOR fMccoumaumm u
BblpaXXeHWe KOHCTaHTbl HECTOMKOCTW KOMMNIEKCHOr0 COeAVHEHMS.

6. MNpuBennTe Ha3BaHMe KOMNIEKCHOro coeanHerns doopmynbl [Pt (NH3)2 CI2]. Onpenenute 3apsa KOMNNEKCHOrO NOHa,
CTeneHb OKMCNEHMS N KOOPAMHALUOHHOE YMCNO KOMMNnekcoobpasosaTens. Hanmwure npoueccel NEPBUYHON 1
BTOPUYHOM AMCCOUMAaLIMN N BbIpaXEeHNE KOHCTaHTbl HECTOMKOCTU KOMMIEKCHOMO COeANHEHNS.

3. TabopatopHbie paboTbl

Tembl 2,5,6,7,8,9

Tema 2. PeakumoHHasi cnocobHocTb BewecTs. KUCNOTHO-OCHOBHBIE U OKUCIUTENbHO-BOCCTAHOBUTENbHBIE CBOMCTBA
BELLECTB.

2.1. TabopaTopHasi paboTa "OCHOBHbIE KNAacChl HEOPraHNYECKUX COeONHEHNIA".

CoaepxxaHue nabopatopHoii paboTbl: 03HAKOM/IEHE C HOMEHKNATYPOW HEOPraHN4YECKUX COedNHEHW, N3yYeHne
Crnocob0oB MONy4eHUsi U CBOMCTB OKCUO0B, OCHOBAHWI, KAC/OT U COMe.

Bonpochl k 3awmTe nabopatopHoit paboTbl.

1. Knaccudpmkaumns HeopraHmyeckmux coeamHeHum.

2. Okenabl: KUCNOTHbIE, OCHOBHbIE, aMCDOTEPHBIE, - HOMEHKNATypa, CBONCTBA. [prMBECTM NpUMEpPLI, HANMCaTb YPaBHEHNS
peakuunmn.

3. OcHoBaHus: knaccmgmkauus, noy4eHne, HOMeHKNaTypa, CBOMCTBA.

4. KucnoTbl: knaccudukaums, nony4eHme, HoMeHknatypa, CBOMcTBea.

5. Conu: knaccmdomkauus, nonyvyeHne, HOMeHKnaTypa, CBOCTBa.

2.2. labopatopHas pabota "OKncnnTenbHO-BOCCTaHOBUTENbHbIE peakumn”

ConepxaHue nabopatopHoli paboTbl: 03HAKOM/IEHNE C peakUunsaMmn, MOYWUMIU C MU3MEHEHNEM CTENEHN OKUCNEHUS, C
TNaMy OKNCNUTENbHO-BOCCTAHOBUTENbHbIX PeaKLnii, ¢ METOOaMN COCTABNEHUS YPaBHEHWIA 3TUX peakLuii.

Bonpocebl k 3awute nabopatopHoit paboThbl.

1. Kakne peakunn HasblBaroTCA OKNCNTENbHO-BOCCTAHOBUTENbHBIMA?
2. Yto Takoe oKuncnmtTenb, BOCCTaHOBUTENb, CTEMNEHb okucneHus?

3. Kakne npoueccCbl Ha3blBAKOTCA OKUCNEHNEM, BOCCTaHOBNEeHNemM?

4. Tunbl OKUCNNTENBHO-BOCCTAHOBUTENbHBIX PEAKLIMIA: XapaKTEPUCTUKA MEXMONEKYNSPHBIX N BHYTPUMONEKYNSPHbIX
OKMCNUTENBHO-BOCCTAHOBUTENbHbIX peakuuit. Peakuun AncnponopLuoHMpoBaHums.

5. OKncnuTenbHo-BOCCTaHOBMTENbHAS OBOACTBEHHOCTb. [pnBECTU NpMMepbl BelecTB, 0bnanatowmnx
OKNCNUTENbHO-BOCCTAHOBUTENBHOW OBONCTBEHHOCTbIO.

6. NocnenosaTenbHOCTb AEACTBUNA npn ncrnonb3oBaHMn MetTona 3JIEKTPOHHOIo 6anaHca.
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Tema 5. Pacteopbl.

Na6opatopHas paboTa "Maponua conein"

CopepxaHue nabopatopHoii paboTbl: M3yHeHne ruaponnsa conei.

Bonpocebl k 3awute nabopatopHoit paboTbl.

. YUTo HasbiBaeTCs rmpponnsom conen’?

. Kakne conu nogsepratorcs runponuay?

. Kakue conu He nogsepratotcs rugponuay? NpusegmTe npumepsl.

. MNpvBeanTe NnpyMepbl rMAPONN3a Conen No KaToHy, No aHNOHY, MO KaTUOHY U aHNOHY.
. OOHOCTYNEeHYaTblil 1 MHOFOCTYMNeHYaTbli TMAPONN3.

. Kakune dbaktopbl BNMSIIOT HA CTENEHb rMAponn3a conen?

. Hanuwwnte ypaBHeHWs peakuuii rmaponmaa B MONEKYNSPHOM, MOHHOM U COKPALEHHOM MOHHOM BUAE ANS CNenyoWwmxX
coneii: kapboHat HaTpWs, XI0PWL HATPWS, aLeTaT aMMOHWS.

NOoO O~ WN =

Tema 6. anbBaHUYECKME SNEMEHTDI 1 PS4 HANPSXXEHUI MeTasoB.

NabopatopHas paboTa "lanbBaHMYecKne anemMeHThbl".

CopnepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHWE C YCTPOWCTBOM U paboToi ranbBaHNYECKMX SNEMEHTOB.
Bonpochl k 3awmTe nabopatopHoii paboTbl.

1. O6bscHUTE 06pa3oBaHME ABOMHOrO ANEKTPUYECKOrO CNOS Ha rpaHnLe MeTans - pacTBop, BO3HUKHOBEHME
3MEeKTPOAHOro NoTeHumana.

2. YT0 Ha3bIBAETCS CTaHOAPTHLIM 3NEKTPOAHBIM MOTEHLMANOM MeTanna?

3. Psag HanpsixeHuid MeTannos. Kakve BbIBOAbI MOXHO CAENATb U3 MONOXEHNS MeTanna B psay HanpPsKeHWn?
4. Y10 Ha3blBaeTCs ranbBaHNYECKUM 31IEMEHTOM?

5. Tunbl ranbBaHNYECKNX 3NEMEHTOB: ranbBaHMYECKNA aneMeHT BonbTta, 9|K06I/I-,D,aHI/I3H$I, KOHLI,eHTpaLI,I/IOHHbIIZ
ranbBaHWYeCKMUA SNIEMEHT. I"Ipleep,VlTe npumepbl.

6. Kak no cpbopmyne HepHcTa onpenenntb 3Ha4yeHne paBHOBECHOIO 9NEKTPOLHOMO NoTeHUumana metanna?
7. Kak paccuutbiBaetcs 9MC ranbBaHn4eckoro anemeHTta?
8. B yeM oTnnume ranbBaHn4eckoro anemeHTa dkobu-IaHnans ot anemeHta Bonbta?

Tema 7. Koppo3ns metannos.

Na6opatopHas paboTta "Kopposust metannos"

ConepxaHue nabopatopHoit paboTbl: 03HAKOMNEHME C Pa3NNYHbIMM BUAAMUN 3EKTPOXUMUYECKON N XMMUYECKON
KOppPO31Kn MeTannos.

Bonpocebl k 3awute nabopatopHoit paboTbl.

1. Urto Takoe koppo3ns metannos? Kakvne suabl Koppoaun metannos Bel 3HaeTe?

2. B yeM 0TIMYMS XMMMYECKOW 1 3NEKTPOXNMNYECKON KOppo3un?

3. Uto npeactaBnsiet coboli xummyeckas kKoppoans? B kakux cpenax oHa npotekaeT? [MpuBeanTe npuMepbl U ypaBHEHUS
peakuuii ra3oBori KOPPO3MM 1 KOPPO3MM B HENEKTPONUTAX.

4. KakoB MexaHn3M 31eKTPOXMMUYECKOoR Kopposnn? Buabl oenonspusaumm.

5. Cxema anekTpoxuMmn4eckor koppoaun. Kak HasbiBaeTcs NpoLecc 0TBoAa dNeKTPOHOB C KaTOAHbIX y4aCTKOB Mpu
3NEeKTPOXUMMNYECKOI KOppPOo3nn?

6. KakoBbl METOObI 3aLWMTLI METANNOB OT KOppO3I/II/I?
7. Kakne metannol MPUMEHAITCA B Ka4eCTBe aHOAHbIX N KaTOOHbIX I'IOKprTI/IIZ Ha xenese?

Tema 8. OnekTponn3 pacTBopPOB 1 PaCrIaBOB 3EKTPONNTOB.
NabopatopHas paboTa "OnekTponu3 pacTBoOpOB U PacniaBoB 31eKTPONMToB"
NabopatopHasi paboTa

CognepxaHue nabopaTopHoii paboTbl: 03HAKOMNIEHWE C ANEKTPONN3OM BOAHBIX PACTBOPOB C PACTBOPUMBIM 1
HEepPaCTBOPUMbIM aHOAOM, MONYYEHNE LIHKOBOrO MOKPbITUS.

Bonpochl k 3awmTe nabopatopHoit paboTbl.

1. Yto Ha3biBaeTCS anekTponu3om? Buasl anekTponmaa.

2. Kakve npouecchl NpoTekatT Ha anekTpoaax npu anekTponuae pacnnasa xnopuaa Hatpusa?

3. Kakosa nocnenosatenbHOCTb paspsga KaTMOHOB Ha KaTohe npuv dNeKTponM3e BOAHbIX PacTBOPOB CONemn?

4. KakoBa nocnenoBaTtenbHOCTb paspsiaa aHMOHOB Ha aHoLe NPU 3NeKTPOonM3e pacTBOPOB COMel C MHEPTHLIM aHO4oM?
MpviBeaMTE NPMMEpPDLI MHEPTHBLIX aHOA0B.

5. Kak npotekaeT anekTponn3 BOAHbIX PACTBOPOB COMEN C aKTUBHbBIM (PacTBOPMMbIM) aHOLOM?
6. [laTb (OOPMYNMPOBKM 1 3anMcaTb MaTeMaTnYeckun NepBblii, BTOPOA U 06 beANHEHHIN 3aKoHbl Dapanes.
7. lNpuMeHeHne snekTponusa.

Tema 9. KoMnnekcHble coeanHEHNS.

NabopatopHas paboTa "KomnnekcHble coeanHeHns"
Bonpocel k 3awute nabopatopHoi paboThbl.

1. O6BbSACHUTE CTPYKTYPY KOMMIEKCHBIX COeANHEHWIA.
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2. Kakvne anemeHTbl MOryT 6bITh KOMMIekcoobpasosatensMu? MNprBennTe NpMMepsI.
3. Knaccngoukaums KoMnnekcHbix coeamHeHuii. MNpreenmte npumeps.

4. HomeHknatypa KOMMNEKCHbIX COEANHEHNIA.

5. mccoumaums KOMNAEKCHbIX COEANHEHWI B pacTBOpax.

Ok3ameH

Bonpochbl kK aKk3ameHy:

1. OCHOBHbIE NMOHATUS XUMWW: MOJb, MONspHas Macca, 9KBMBaNEHT, MONgpHasa Macca sKkBmBaneHTa, goaktop
9KBMBANEHTHOCTW.

2. OCHOBHblE cTexmomMeTpunyeckme 3akKOHbl XMW 3aKOH 3KBMBANIEHTOB, 3aKOH MNOCTOAHCTBa COCTaBa, 3akoH ABora,upo,
3aKOH KpaTHbIX OTHOLWEHNIA.

3. CoBpeMeHHas Teopust CTpoeHns atoma. KopnyckynspHo-BONHOBbIE CBOMCTBA 9NIEMEHTAPHbIX YacTuL,. YpaBHeHve ae
Bpoiins. MpuHumn HeonpepeneHHocTm Meit3eHbepra.

4. BonHosas dpyHKuMS. YpasHeHue WpenumHrepa.

5. KBaHTOBbIE YMcna: rnaBHOE 1 opbutanbHOE. DHEPreTUYECKME YPOBHU 1 MOLYPOBHM.

6. KBaHTOBbIE YMCNa: MAarHWTHOE N CMIMHOBOE. DHEPreTMYecke YPoBHU, NOJYPOBHU 1 opbuTany.

7. ®OopMbI 3N1eKTPOHHbIX opbuTtaneii: s-, p-, d- opbutanu.

8. MpuHUKMMbI 3aNONHEHNS aTOMHbIX opbuTanei atomoB: npuHUMA Maynu, npasuno XyHAaa, NPYHLMN MUHUMYMa SHEPTUN.

9. MakcvmanbHas eMKOCTb SHEPreTUYEeCKrX NoLYPOBHENH. DNEKTPOHHBIE (DOPMYJIbl CTPOEHUS aTOMOB 3/IEMEHTOB.
"padgonyeckoe n3obpaxeHne sNeKTPOHHOrO CTPOEHNS aTOMOB.

10. Mepuoaunyeckmin 3aKoH (popMynunpoBeka) u neprogndeckas cuctema .M. Menneneesa. CTpykTypa nepmoanyeckon
Tabnuubl.

11. MNeprnoanYHOCTb N3MEHEHNS CBOWCTB 3/IEMEHTOB.

12. Tvnbl xumMnyeckor cBa3n. OCHOBHbIE MONOXEHNS METOAA BaNEHTHbIX CBA3EN.

13. KoBaneHTHaa HenonsipHas xmuMmnyeckas CBa3b.

14. KoBaneHTHasi nonsipHas xMMmuyeckas CBa3b.

15. MoHHas xumunyeckas csasb. BoooponHas cBssb.

16. Cnocobbl NepekpbiBaHNS 3NeKTPOHHbIX 06/1aK0B: O-CBSI3M U TI-CBSI3W.

17. Tnbpuansaums aToMHbIXx opbutanei. Tunol rmbpuansaumnm opbutanei n NPOCTPaHCTBEHHOE CTPOEHUE MONEKy.
18. MeTon monekynsipHeix opbutanein (MO IKAO). OcHoBHble nonoxeHust metona MO JIKAO.

19. MNoCcTpoeHne aHepreTnHecknx aguarpamm MONeKyn 1 onpeneneHne KpaTHOCTM (Mopsaka) CBS3n B COOTBETCTBUM C
meTtomom MO JIKAO.

20. Xvimnyeckas TepMoamHaMmuka. TepMoamHamuyeckme oyHKUmMn. [epBhblil 3akoH TepMoanHaMunkn. BHyTpeHHAS aHeprns
CUCTEMbI. DHTaANbNUS.

21. 3akoH Necca n cnenctene U3 Hero. PacyeT n3amMeHeHns aHTanbnum peakunn. 3K30TepMI/I‘-IeCKI/Ie n aHgoTepMmnyeckmne
peakunn. OHTanbnus 06pa30|3aH|/|9| BelecTBa.

22. Bropow 3aKoH TepMoanHaMnKn. QHTponus. PacyeT nameHeHus sHTponun peakumu. Moctynart MNnaxka.

23. OHeprus 'mbbca n eé n3MeHeHne B Xoae peakuun. YCnoBme camonpon3BosibHOMO NMPOTEKAHUS XUMUYECKMX PEAKLIMIA.
Cnocobbl pacyeTa aHeprum 'mb6ca. dHeprusi Mmbbca 06pa3oBaHNs BELECTB.

24. XvMmyeckas KUHeTuka. 3anaqm XMMUYecKon KMHeTnkn. CKOPOCTb XMMUYECKOM peakLinu.

25. 3aBMCUMOCTb CKOPOCTM XMMWUYECKOM peakLun OT KOHLIEHTpaUun 1 oT Temnepartypbl. KuHeTnyeckoe ypasHeHme.
KoHcTaHTa cKopoCcTM peakuuu.

26. Xumunyeckoe pasHosecue. KoHcTaHTa pasHosecus. CMelueHne xummnyeckoro pasHosecus. MNpuHumn Jle-latense.
27. Crnocobbl BbIpaXXEHUS1 KOHLEHTPALMW PacTBOPOB.

28. KonnuraTueHble cBoiicTBa pacTBopoB. 3akoHbl Payns. Ocmoc. 3akoH BanT-INodhdpa.

29. BoaopoaHsblin nokasatenb (pH).

30. M'moponus coneii. PasnuyHble npuMepbl IMOponn3a: rmaponns coneli, obpasoBaHHbIX cnabbiM OCHOBAHUEM U CUTbHOW
KMCNOTOM, cnaboli KNCNOTOM 1 CUIIbHBIM OCHOBaHNEM, cnaboii KUCNoTol 1 cnabbiM OCHOBaHMEM.

31. OKMcnUTEenbHO-BOCCTAHOBUTENbHbIE peakuunn. CreneHb okucneHms. OkucnuTenu n BOCCTaHOBUTENN. MeTO,EI,
9NeKTPOoHHoro H6anaHca.

32. Tunbl OKUCNNTENBHO-BOCCTAHOBUTENbHBIX PEeaKLIMA: MEXMONEKYNSPHbIE, BHYTPUMONEKYNSIPHbIE, peakLuum
CaMOOKMCIIEHNS-CAMOBOCCTAHOBNIEHUS (ANCMPONOPLIMOHPOBAHUS).

33. OnekTpogHble noTeHumanbl. MexaHnam BO3HVKHOBEHWUS 9NEKTPOAHOr0 NoTEeHUMana Ha rpaHyiue MeTanni-pacTsop.
34. BogopoaHsblin anektpod. CtaHaapTHbIe 3NeKTpOo4Hble NoTeHumanbl. YpasHeHne HepHcra.

35. Pan HanpsixxeHW Metannos.

36. NanbBaHnyeckmnin anemeHT BonbTa.

37. ManbBaHun4eckuii anemeHT Skobu-LaHnans.

38. KoHUeHTpauMOHHbIN ranbBaHnyeckuin anemeHT. 30C ranbBaHN4YECKOro aneMeHTa.

39. KOppO3I/Iﬂ mMeTannoB. XmMmyeckas n ANIEKTPOXNMMHEeCKasa KoOppo3uns. Cxema SHeKTpOXMMMHeCKOIZ KOoppo3un.
,ﬂ,eI'IOJ'IﬂpI/ISaLI,I/Iﬂ KncnopogHas nu soooponHas.

40. Koppo3aus npu KoHTakTe AByx Metanno. Kopposus npy HepaBHOMEPHOM aspaumm.

41. 3awwnTa MeTannoB OT KOPPO3nU. AHOLHbIE 1 KaTOAHbIE 3ALMTHbIE METANNYECKME NOKPLITUSA. MeTon NpoTeKTOpPOB.
NHrmbutopsl kopposuu.
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42. DnekTponu3 pacnnasoB 3N1EeKTPONMTOB.

43. DnekTponu3 pacTtBOPOB SNEKTPONNTOB C HEPACTBOPUMbBIM (MHEPTHBIM) aHOOM.

44. 3neKTpPONM3 pacTBOPOB 3NEKTPONIMTOB C aKTUBHBIM (PaCTBOPMMbEIM) aHOAOM.

45. 3akoHbl anekTponusa.

46. OCHOBHble KNacChl HEOPraHMYeCKMX CoeanHeHNA. OKCuabl: KUCNOTHbIE, OCHOBHbIE, aM(POTEPHbIE, He3pasnnyHbIE.
HomeHknaTypa v cBocTBa OKCMO0B.

47. OcHoBaHMS: Knaccudpmkaums, HOMeHkKnaTypa 1 CBOMCTBa OCHOBaHMN. AMcpoTepHble ruapokcuabl. CTpyKTypHbIE
popMynbl OKCUOOB.

48. Kncnotbl: 6eckucnoponHble, kucnopoaconepxawme. Ceoctea KMCNoT.

49. Conm: OCHOBHblE, KMUCTble, CpeaHue (HopManbHble). HomeHknaTtypa, cnocobbl nonyyYeHust conei. XuMmnyeckme
CBOWCTBa conen.
50. KomnnekcHble coeamHeHus, Knaccugukaums, HOMeHKNaTypa, CTpoeHme.

CemecTtp 2

TekyLUn KOHTPONb

1. JlabopaTtopHble paboTbi

Tembl 10, 11,12, 13, 14, 15, 16, 17

NabopartopHas paboTta "CBoicTea p-anemeHToB V rpynnbl”

Bonpochl k 3awmTe nabopatopHoit paboTbl.

1. A3oT. Obwas xapaktepucTuka. HaxoxaeHve B npupoae. MonyyeHue.

2. dusnyeckne n xummnyeckne ceorictea. CTeneHn oKMCneHns asora.

3. XuMnyeckas cBsi3b B MONEKYNE a30Ta, NPUYUHbI XMMUYECKON MHEPTHOCTM asoTa.
4. KucnopogHble coeanHeHUs as3oTa.

5 A3oTuctas Kucnota, ee OKMCIMTENbHbIE U BOCCTAHOBUTENbHbIE CBONCTBA.

6. HATpWTbI, UX NONy4yeHne u CBOMCTBA.

7. A30THas kucnota. XuMmnyeckas CBsidb U CTpoeHne. OKMCIMTENbHblE CBOMCTBA a30THOM KMCNOTHI
8. Hutpartbl, ux nony4yeHune n CBoincTea.

9. ®ocdpop. Oblwasn xapakTepnucTka afieMeHTa.

10. docgoopHas KMcnota n ee CBOMCTBA.

11. Conun pochopHbIX KMCNOT, PACTBOPUMOCTb U M’MAPOSIM3YEMOCTb.

NabopatopHas paboTa "CBoiicTBa 3N1EMEHTOB NOArPYNbl Xenesa"

Bonpockl k 3awmTe nabopatopHoii paboTbl.

1. Obuwas xapakTepucTka aneMeHToB Noarpynnel Xxenesa. HaxoxaeHue B npupoae.

2. Mony4eHne xenesa 13 pyn, UCMONb30BaHNE B TEXHUKE.

3. XuMn4eckune CBOWCTBA Xeneaa, kobanbTa, HUKeNsl: OTHOWEHWE K KACNopody, BoAe, HeMeTannaM-oKUCIUTENSM,
KMcnoTam, Wweno4am.

4. Kakme cTeneHn oKMCNeHnst MoryT NPOSIBNSITb Xeneso, KobanbT, HUKeNs B CBOUX COeANHEHNAX?

5. Kak n3MeHs0TCA OCHOBHbIE U KUCNOTHbIE CBOMCTBA B PSAY OKCUAOB M T’MAPOKCUAOB Xenesa no Mepe yBeNUYeHMs ero
cTeneHm okncneHna?

6. MonyyeHne 1 cBOMCTBA OKCMIOB Xenesa, kobanbTa, Hukens. Hanvcartb ypaBHEHNS COOTBETCTBYIOLLMX PEAKLINIA.
7. MonyyeHue 1 cBOMCTBA r'MAPOKCULOB Xenesa, kobanbTta, Hukensi. Hanvmcatb ypaBHEHNS COOTBETCTBYIOLWMX PEaKLIMIA.

NabopatopHas paboTa "CeoiicTBa MeTannoB noarpynnsl Mean"

Bonpocel k 3awute nabopaTtopHoit paboTbl.

1. Naiite obLwyo XxapakTepucTmky d-anemMeHTOB BTOPOI rpynibl NEPUOLMYECKO cucTeMbl. B yem nposisnseTcs
YCTOMYMBOCTb 3NEKTPOHHOM KoHurypauum (n-1)d10 B aTomax aTnx anemMeHToB?

2. YeM MOXHO 06BSICHUTD, YTO S- 1 d-3N1eMeHTbl BTOPOI rpynbl HAMHOrO 6arxe Mex .y coboli Mo CBOWCTBAM, YeM
9NEMEHTbI NepBOM rpynnbI?

3. Kakoe MecTo B psgy HanpsixeHuin 3aHumatot Zn, Cd, Hg? Kak 310 oTpaxaeTtcs Ha ux peakumsx ¢ kucnorammn?
4. MoxeT nn KaaMuiA BLITECHATb LUMHK U PTYTb U3 PacTBOPOB WX conen?

5. XviMUYecKn YnCThIV LMHK MEeANEHHO pacTBopseTCcs B pa3baBneHHbIX CEPHON 1 CONSHO kncnoTax. Moyemy
WHTEHCMBHOCTb B3aVMOOENCTBUSA C KMCNIOTaMN PE3KO BO3pacCTaeT, eCi KOCHYTbCS MeTanna MeaHol NPoBOIOKOW Unn
no6aBnTb B pacTBOP KMCNOTbI COMb Meamn?

6. o kakux NpooyKToOB MOXET BOCCTaHaBNMBaTh Zn a30THYI0 KUCNOTY No Mepe ee pasbasneHns? Hanuwute ypaBHeHUS
3TMX peakumii.

7. YKaxuTe BO3MOXHblE NPOAYKTbl BOCCTAHOBEHUS CEPHOM KMCNOTbI LIMHKOM 1 HAaNUILMTE YpaBHEHNS COOTBETCTBYIOLMNX
peakumni.

8. Hanmwwurte kayectBeHHble peakumm Ha CoeanHeHNs LHKa.

NabopaTopHas paboTa "CBolicTBa coeaMHeHuiA cepbl”
Bonpocebl k 3awute nabopatopHoit paboTbl
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1. Cepa. Obwas xapakTep1cTika. HaxoxaeHue B npupone u nonyyeHne. dranyeckne CBOMCTBa cepbl. ANNOTPOnusS
cepbl. Xvmmyeckme cBorictea cepbl. CTENEeHN OKUCNEHNS.

2. CoenmHeHus cepbl ¢ BogoponoM. Ceposonopon. MeTtoabl ero nony4eHms n ceoinctaa. Cynbdounabl.

3. KucnopogHble coenmHeHuns cepbl. Okemg cepsbl (1V). CepHucTas kucnota n ee conv (ruapocynbguTbl U CyNnbgUTbI).
4. KncnotHble, BOCCTAHOBUTENbHbBIE U OKUCAUTENbHbIE CBONCTBA CEPHUCTON KACNOTHI.

5. TnocepHncTas kmcnota, Tmocynbdarbl.

6. Okenp cepsbl (VI), ero nonyseHne u ceolictea. CepHas kucnota. Ee cBoicTBa, CTPOEHUE MONEKYbI.

7. Conn cepHoM KMCnoThl (rmapocynbgathbl, cynbgaTbl).

Na6opatopHas paboTta "CsoiicTBa MeTannoB NOArpynn TuTaHa 1 BaHaaus"
Bonpocsl k 3awute nabopatopHoit paboTbl

1. Obwas xapakTepucTika anemMeHToB Noarpynnel TMTaHa. HaxoxaeHune B npupoae.
2. lMony4yeHue TuTaHa, NCNONb30BaHME B TEXHUKE.

3. XMmnyeckune CBONCTBA 9NEMEHTOB noarpynnbel TMTaHa: OTHOWEHKME K Kicnopoay, soae, HeMetaniaM-oKUCINTENAM,
KMNCnoTam, enovyam.

4. Kakune cteneHn oKucneHmns MOTYT NPOABNATb 3/IEMEHTOB NoArpynnbl TUTaHa B CBONX coeauHeHnsIx?

5. Xumnyeckne CBOINCTBA 3N1EMEHTOB noarpynnbl BaHagua: OTHOWEHWe K Kucnopoay, soae, HemMetaniam-oKNCNUTEN M,
Kncnortam, wenovyam.

Na6opatopHas paboTa "CsoiicTBa s-MeTaninos"

Bonpocebl k 3awute nabopatopHoit paboTbl

. Kakas cBs3b Mex oy XMMNUYECKON akTUBHOCTbIO LWENOYHbIX METANN0B U CTPOEHNEM UX aTOMOB?

. HazoBuTte cxonHble  OTANYNUTENbHBIE YEPThI WENOYHbIX U WeNo4YHO3EMESbHbIX METASOB.

Hartpwuii. MNonyyeHne un npumeHeHune. CBOMCTBA rMApPOKCMAO0B 1 conei. MNpumMepbl X NONYYEHNS Y NPUMEHEHNS.
. Kanuia, nonyyenne, npumeHeHune. CBONCTBA rMAPOKCMAO0B 1 CONEN, MpUMepPbl X NONYYEHNS U MPUMEHEHNS.
Kanbuwin, nonysexve, npumeHeHne. CBOMCTBa rmMApPOKCUO0B 1 CONEei, NPUMEPBI NX MNONYYEHUS 1 NPUMEHEHWS.
. MarHuit, nonyyexue, npumeHeHne. CBONCTBa rMAPOKCUAOB 1 CONE, NPUMEPBI MX MNONTy4EHNS N NMPUMEHEHWS.

oA WN =

NabopatopHas paboTa "Xpom u ero coeanHeHns"
Bonpocebl k 3awute nabopatopHoit paboTbl

1. Obwas XapakTepucTka aneMeHToB noarpynnbl Xpoma. eﬂeKTpOHHble KOH(purypaumm atoMoB Xpoma, MOJ'IVI6,D,eHa,
BONbppama. Kakue cteneHun okmucneHuns NPOABNAT 3TN 3IEMEHTHI B CoeUHEHNSIX?

2. HaxoxAaeHve xpoma B Npypoae 1 METOAbI NPOMBILWAEHHOrO NONyYeHWs ero U3 pya. Vicnonb3oBaHne MeTaninyeckoro
XpoMa 1 ero CriaBoB B TEXHUKE.

3. dusmnyeckune n xMmmnyeckme CBOMCTBA Xpoma (OTHOLWEHWE K KUCnopoay, ranoreHam, yrnepogy, asoTty, dpoccopy, Boae,
wenoyam, KmcnoTam).

4. OKkcuabl U rMapoKCKabl XpoMa, UX NPON3BOLHbIE.

5. CeoiicTBa coennHeHuin xpoma (l1).

6. AMgboTepHble CBOMCTBa okcmaa u rugpokeuna xpoma ().

7. BoccTaHoBuTENbHBbIE CBOMCTBA COEANHEHNIA TPEXBANEHTHOIO XpoMa.

8. XpoMmoBas 1 omxpoMoBast KUCNOTbl, XPOMOBbIA aHruapuni. Xpomarbl U guxpomMarbi.
9. OkncnutenbHble CBOWCTBA coennHeHunin xpoma (1V).

NabopatopHas paboTta "MapraHeL, 1 ero coeanHeHns"

Bonpocsl k 3awute nabopatopHoit paboTbl

1. Oblwas xapakTepncTKa aNEMEHTOB NOAFPYNMbl MapraHua.

2. Ha npumepe mapraHua v xnopa nokasartb, KakoBO CXOACTBO M pasnnyne B CTPOSHNM aTOMOB 1 CBOMCTBAX SNEMEHTOB
rnaBHON 1 NOBOYHOM NOArPYNM CEAbMOW rPyNMbl NEPUOLNYECKON CUCTEMBI.

3. MNonyyeHune mapraHua n3 pya, UICNoNb30BaHME B TEXHUKE.

4. XuMmn4yeckre CBOMCTBA MapraHua: OTHOWEHWE K KUcnopoay, Boae, HeMeTannam-oKMCNuTensM, KUCNoTam, Wenodam.
5. Kakve cteneHn okMcneHust MOXeT NposiBNsATb MapraHew, B CBONX coeanHeHnsx? Kak n3MeHsoTCS OCHOBHbIE 1
KMCNOTHbIE CBOWCTBA B PSOYy OKCUAOB U M’MAPOKCUAO0B MapraHua no Mepe yBenum4eHns ero CTeneHn okMcneHrus?

6. CoenmHeHus mapraxua (ll), ux nony4eHue, ceonctea. Hanucartb ypaBHeHne peakuum, xapaktepuayolee
BOCCTaHOBUTENbHbIE CBOWCTBA MapraHua (l1).

7. lNMonyyeHuwe 1 cBocTBa OKCUAO0B U rmapokcuaos mapradua (IV). Hannwunte ypaBHeHMs peakumil, B KOTOPbIX
coeanHeHns mapraHua (1V) nposiBnsitoT: a) okMcnmTenbHble, 6) BOCCTAHOBUTENbHbIE CBOMCTBA.

8. MaHraHartbl: nony4yeHvne, OKMCNNTENbHbIE U BOCCTAHOBUTENbHBIE CBOMCTRA.

9. Okeung mapranua (VII), mapraHuosas kucnota, nepMaHraHaThbl.

10. HanmwmnTe ypaBHEHWS peakunii XapakTepusyowmne oKUCANTENbHbIE CBOVWCTBA NEPMaHraHaToB B KMCIOW,
HEeNTpanbHOW 1 WEeNoYHON cpenax.

2. TectupoBaHue

Tembl 10, 11,12, 13, 14, 15,16, 17
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MNpumMepbl TECTOBLIX 3a4aHWiA

1. B pagy monekyn HCI - HBr - HI nonpHOCTb KOBaneHTHOW CBSA3M
1. ycunueaetcs;

2. yMeHbLlaeTcs;

3. CHavana ycunveaeTcs, 3aTeM yMeHblUaeTcs;

4. ocTaeTcs NpakTU4eckn HeM3MEeHHOMN.

2. OcHoBHas MpMYMHA TOTO, YTO TEMMepaTypa KUMeHWs BOLb! Bbile, YHEM TEMMEPATYPbl KAMEHWS CEPOBOAOPOLA,
TeNnnypoBoLopoLa:

1. MEHbLLWA pafuyc atoma KMCnopoaa;

. oTcyTcTBME d-opbuTtaneit y atoma KACNopoaa;

. Hanuyme cunbHbIX BOOOPOLHbIX CBA3EN MEXY MONEKynamu Bo4bl;

. MEHbLUASA MONEKYNSIPHAS Macca BoAbl.

A WN

. VloHHy10 KpucTannnyeckyto peweTky nmeert
. pTopua HaTpus;

. BOAQ;

. cepebpo;

. Bpom.

P WON-—=2 W

. MonekynsipHyto KpucTaninyeckyto peweTky nmeet
. ANIIOMUHUI;

. okeng cepol (IV);

. Xnopun Kkanus;

. rpacpuT.

A WON—= B

. Kpuctannnueckas pelwetka anmasa
. MOHHas;

. aTOMHas;

. MOnekynsipHas;

. MeTanmyeckas.

A WON—= O

. HesepHoe yTBEpXOEHME:!

. BOAOPOL, He NMeeT 3anaxa;

. BOAOPOL, XOPOLO PacTBOPMM B BOLE;
. BOAOPOL, Nerye Bo3ayxa;

. BO#opoA - 6ecuBeTHbIN ras.

A WON—=-O®

. Xapaktep okcugos B pagy MnO - Mn203 - MnO2 - MnO3 - Mn207 nameHsieTcs
. OT KNUCNOTHOr0 K OCHOBHOMY;

. OT OCHOBHOIO K aMpoTepHoOMY;

. OT OCHOBHOTO K KUCNOTHOMY;

. BCE OKCMAbl UMEIOT MPUMEPHO OAMHAKOBbIE CBONCTBA.

A WON =N

. MpyynHa Toro, 4TO anNtOMUHKIA HE NOABEPraeTcs KOPPO3nu:
. XMMNYECKN MaNnoaKkTMBEH;

. MAaccMBMpYyeTCs B KOHLUEHTprpoBaHHbix H2SO4 n HNOS;

. B3aMMOAEWNCTBYET CO Lenoyamu;

. MOKPbIT 3aWNTHON OKCUOHON NIEHKOM.

A WON =0

. BellecTBo, He B3anmopencTeyolwee ¢ okcuaom docdopa (V):
. okeug yrnepoga (1V);

. OKCM A, KanbLuus;

. TMOPOKCUL Kanus;

. BoJa.

A OWON—= O

10. Bopopon B NPOMBIWAEHHOCTY NOMYYaoT CNeLyoWNM CNOCOBoM:
1. DEeNCTBMEM KUCNOT Ha aKTUBHbIE MeTansbl;

2. pasgeneHvnem Bo3nyxa;

3. KOHBepCcUen MeTaHa;

4. NeperoHKon HedTu.
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11. [Ins ocywku ammmaka ero Hafo nponycTuTb Yepes
1. P205;

2. H2S04 koHU.;

3. NaOH,;

4. CuS0O4.

12. KayecteeHHbIli coctae xnopuga xenesa (Ill) MOXHO ycTaHOBUTb, UCNONb3Ys ABa pacTeBopa, coaepxalume
COOTBETCTBEHHO NOHBI

1. CNS- n Ag+;

2. OH- n Ba2+;

3. CNS- n Ba2+;

4. OH- n H+.

13. CocTaB conu (NH4)2SO4 MOXHO yCTaHOBWTb, MCMNOMb3yS ABa pacTBOpa, CoAepXalme COOTBETCTBEHHO MOHbI
1. OH- n Ba2+;

2. OH- n H+;

3. Cl- n Cu2+;

4. CO32- n Ba2+.

14. Peakuus, sBnsiowascs ka4ecTBeHHon Ha noH SO42-:
1. SO3 + Ca(OH)2 = CaS04 + H20;

2. CuS0O4 + Ni = NiSO4 + Cu;

3. Na2504 + BaCl2 = BaSO4 + 2NaCl;

4. 3Na2S04 + 2AI(OH)3 = Al2(SO4)3 + 6NaOH.

15. Psi, B KOTOPOM BCe BelecTBa npu AobasneHnmn Boabl 06pasyioT Wenoyu:
1. Na20, Li, Ca0, K;

2. Fe203, Li, CaO, Na;

3. Al203, CO2, Li, Fe203;

4. Ca0, Na20, Al203, Ca.

16. Pag, B KOTOPOM Kaxgoe 13 BelecTs pearmpyet ¢ okcugom cepbl (1Y):
1. H20, SO3, NaCl;

2. H20, 02, Ca0;

3. Na20, SiO2, H3PO4;

4. H20, CaO, HCI.

17. P, B KOTOPOM KaXx bl U3 METANNOB pearmpyet ¢ pa3baBneHHOW CepHOW KUCIOTON:
1. Na, Ag, Ba;

2. K, Ca, Ni;

3. Mg, Al, Pt;

4. Pb, Cr, Cu.

18. Pan, B KOTOpOM Kaxgoe 3 BelecTs B3anModencTByeT ¢ okenaom yrnepoga (1V):
1. Ca0, P205;

2. HCI, Ca0;

3. NaCl, Ca0;

4. Na20, NaOH.

19. Psig, B KOTOPOM Kaxnoe 13 BelwecTB BCTyrnaeT B peakuuto ¢ BOAHbIM pacTBOPOM kapboHaTta HaTpus:
1. HNO3, CO2;

2. NaCl, CaCOs3;

3. CO2, NaOH;

4. 02, Ba(NO3)2.

20. Psig, B KOTOPOM KaxOblii U3 OKCUAOB NPUroAeH Osi UCNONb30BaHNS B KA4ECTBE OCyWNTENs (NMornoTuTens Boabl):
1. CuO, P205;

2. BaO, CuO;
3. P205, BaO;
4, Fe304, P205.
AEKTPOHHBH
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21. Psin, B KOTOPOM Kaxaoe 13 BEWeCTB MOXHO MCNONb30BaTh ANs NofydYeHnst kucnopoaa nabopatopHbIM criocobom:
1. KMnO4, H2S04, NaCl;

2. NaNO83, Ba(OH)2, Al203;

3. HgO, Ba(OH)2, NaNOS;

4. KMnO4, H202, KCIO3.

22. Kucnota, KoTopyto Henb3si XpaHUTb HU B 0ObIYHON NOCyae, HY B MOCYAe U3 KBapLLeBOro cTekna:
1. HNOS;

2. H2SiO3;

3. HBr;

4. HF.

23. B Tpex npobupkax HaxoaATCs pacTBOPbI xnopuaa kanus, 6pommaa kanvs u nogmaa kanus. Peaktvs, ¢ NOMOLbO
KOTOPOro MOXHO pacro3HaTtb BCE CONW:

1. H2S04;
2. HCI;

3. AgNO3;
4. AgCl.

24. B Tpex npobupkax HaxoaaTcsl KOHLEHTPUPOoBaHHbIe pacTBopbl kuenot: H2S04, HCI, HNOS. PeakTne, ¢ noMoLwbio
KOTOPOro MOXHO pacrno3HaTtb BCE KUCMOTbI:

1. BaCl2;

2. METUNOBbIN OPaHXeBbIN;
3. Zn;

4. AgNQOa3.

25. BelwecTtBa, B BOOHbIX pacTBopax Kotopbix pacteopsetcs Al(OH)3:
1. KOH, H2504;

2. NaOH, NaCl;

3. NaNOg, KCl;

4. H2504, K2S04.

3. NMucbmeHHas pabora

Tembl 10, 11,12, 13, 14, 15,16, 17

MpvimMepbl 3aaaHnil Anst IMCbMEHHON paboThl.

1. CocTaBbTe ypaBHEHMS! peakLnii, C MOMOLLIbIO KOTOPbIX MOXHO OCYLIECTBUTb HXE NprBeaEHHbIe NpeBpaLleHus.
Peakuun noHHOro obMeHa 3anuiumTe B MONEKYNSIPHOM U MOHHO-MONEKYNsipHoi doopme. ns
OKVCNUTENbHO-BOCCTAHOBUTENbHBIX PeaKLMii COCTaBbTe SNEKTPOHHbIE YPaBHEHNS MPOLIECCOB OKUCNEHUS U
BOCCTaHOB/IEHUS], YKaXUTE OKMCNTENb U BOCCTAHOBUTENb, Noadepute KoadpuLMEeHTb METOAO0M 3NEKTPOHHOro
6anaHca.

Fe — FeO — FeSO4 — Fe(OH)2 — Fe(OH)3

2. B antomoTepmuyeckoM npouecce 13 okcuaa xenesa (lll) maccoit 32 r obpasoanoch xenes3o maccoli 20 r.
PaccunTante npakTuyeckmnin BbIXOL Xenesa B NpoLEeHTax 0T TEOPETUYECKOTO.

3. OLHy 13 OByX 0MHAKOBbIX NMopuumii rmppokapboHaTa HaTpust NaHCOS3 npokanunu, a 3atem obe nopummn pasaenbHoO
06paboTany n3bbiTKOM XNOPOBOAOPOAHOM KMCNOThI. B KakoM cnydae 1 Bo CKONbko pa3 06beM rasa, obpasoBaBluerocst
npu LeicTBnumn KMCNoTol, Gonblue?

4. Hanvnwnte YpaBHEHUA peaKuM|7|, NO3BONAKOLWMX OCYWEeCTBUTb cneayuwne npespalleHns:

SO2 — Na2S03 — NaHS03 — Na2S03 — Na2S04

5. Hanvnwute YpaBHEHUA peaKLu/u7|, NO3BONAKOLWMX OCYLWEeCTBUTb cneayouwne npespalleHns:

Mg — MgS04 — Mg(NO3)2 — MgO — (CH3CO0)2Mg

6. CocTtaBbTe YpaBHEHNA XUMNYECKUNX peaKLl,I/II7I, NO3BONAKOWNMX OCYWEeCTBUTb Ccnenyowne npespalleHns:

P - P205 —» H3PO4 — Ca3(P0O4)2 — H3PO4
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7. MNMpvBeanTe Tpy NpuMepa peakLumin Mexay OKCMOOM 3/IEMEHTA 2-r0 Nepmnona 1 OKCMOOM anemMeHTa 4-ro nepuoga
nepruognyeckom CUCTEMBI.

8. MpuBeanTe NpuMepbl 06pa30BaHNS CONK: a) U3 ABYX NMPOCTbIX BELLECTB;
6) 13 ABYX CNOXHbIX BELWECTB; B) U3 MPOCTOIO U CMOXHOIO BELLECTBA.

9. Onpenenute, Kakyto Maccy bocgopa Halo cxedb Ans nonydyeHms okemaa cpocdopa (V) maccoin 7,1 r.

10. B 136bITKE CONSHOM KMCNOTLI PACTBOPWNN MarHMiA Maccoi 6 r 1 UMHK Maccoi 6,5 r. OnpenennTe, Kakow 06 bem
BOLOPOAA, N3MEPEHHbIN NPW HOPManbHbIX YCNOBUSIX, BbIOENTCS MNPU 3TOM.

11. OnpenenuTte, Kakas Macca xnopuaa aMMOHNS obpasyeTcsi NPy B3aMMoa4encTBM XNOPoBOAOPOAa MAccon 7,3 T ¢
amMMmmakom maccowm 5,1 r.

Kakoi1 ras octaHeTcsl B u3bbitke? Onpenennte Maccy nabbitka.

12. OnpepnenuTte, kakas Macca xnopuaa Hatpusi obpasyetcs npu obpaboTtke 15 r kapboHaTta HaTpus, cogepxatlero 15%
npvMeceit, N36bITKOM CONSIHOM KUCOTbI.

13. CMecb Xxenesa, Meau 1 antoMmHus obpaboTany KOHLEHTPUPOBAHHO a30THOW KMCNOTOM Ha xonogy. Kakue meTtannol
pacTBOPMNIUCH NPY 3TOM? HanuwmTe ypaBHEHUS XMMUYECKIX PEAKLINA.

14. Cmecb okcmaos meau (1) n xenesa (Ill) maccoii 95,5 r BocctaHoBuAM BOogOpOoAoM. [Mpy oeicTBAM Ha NPOayKThI
136bITKa XNI0POBOAOPOAHOM KUCNOThI Bbigenunock 4,48 n sogopona (H.y.). Onpenenute maccy mean, obpasoBaBLueiics
npv BOCCTAHOBNEHWMW.

15. Mpwn B3anmopencTeum 6,0 r metanna ¢ Bogon soigenunochb 3,36 n sogopona (H.y.). OnpenennTe aT0T MeTan, €Cim OH
B CBOWX COEAVMHEHNSIX OBYXBaNIEHTEH.

Ok3ameH

Bonpochbl k ak3ameHy:

1. Bopopoa. N3otonbl Bogopona. CeoncTea Bogopoaa. 'mapuabl. Knaccudpmkauus ruapuaos 1 X CBOMCTBA.

2. Xumns Bogopoaa. CtpoeHue atoma. 3otonbl (0co6eHHOCTb M30TOMOB BOAopoAa). [onydeHne n npumMeHeHne
Bogopona. OKMCNnTenbHO-BOCCTAHOBUTENbHbIE CBOWCTBA Bogopoaa. mapunabl.

3. MNepokcmabl. Mepokeng sogopona. CTpoeHne Monekynbl 1 CBOMCTBA. [lonyyeHne n npuMeHeHne nepokcuaa
BoJopoa.

4. Bona. CtpoeHune monekynbl. DU3nyeckne n xumMm4eckne CBOMCTBA.

5. lanoreHbl. CTpOEHNE aTOMOB, MOMIEKYN M NPOCTbIX BewWwecTB. [MposBnsaeMbie CTeNEHN OKNCNEHNS. Pranyeckme un
XMMMYECKNe CBONCTBA ranoreHoB N 3aKOHOMEPHOCTN UX U3MEHEHUSI.

6. PacTBopmMOCTb ranoreHoB B BOAE W OpraHnyeckmx pactsoputensix. BsanmonencTene ranoreHos ¢ BOSOM.
OxucnntenbHble CBOMCTBA ranoreHos.

7. FanoreHoBonoponbl. CTpoeHne Monekyn. ®uanyeckne n xmmmnyeckne ceoictea. OcobeHHOCTU (PTOPOBOAOPOAA.
Monyy4eHune n NpMMeHeHne CONSAHOM KUCNOTbI.

8. OkcokuncnoTsl xnopa. YCTORYMBOCTb, KUCNOTHBIE M OKUCUTENBHO-BOCCTAHOBUTENbHBLIE CBONCTBA. CBOMCTBA CONnen
OKCOKMCNOT Xnopa.

9. OKCOKMCNOTbI ranoreHoB. YCTONYUBOCTb Y 3aKOHOMEPHOCTU U3MEHEHUSI KUCNOTHBIX U OKUCANTENbHbBIX CBOWCTB B PAOY
CI-Br-I.

10. OnemeHTbl VIA rpynnbl. CTpoeHne n CBOWCTBa aTOMOB, NPOSBASEMbIE CTEMNEHN OKUCNEeHNs. [1pocTbie BewecTsa,
0bpasyemble anemeHTamu VIA rpynnbl, UX OU3NYECKNE N XMMUYECKIE CBOWCTBA.

11. T'mopuabl anemeHToB VIA rpynnbl. 3aKOHOMEPHOCTU M3MEHEHUS (PUINYECKUX U XMMUYECKMNX CBOWCTB.
"eomeTpuyeckoe CTpoeHne Monekyn. PacTBOpUMOCTb 1 CBOMCTBA BOOHbIX PACTBOPOB (KUCMOTHbIE 1
OKMCNNTENbHO-BOCCTAHOBUTENbHbBIE).

12. Kucnopopa n 030H. HaxoxaeHve B npupone, nonyyeHne. dnsmyeckme n XMMmnyecke CBOMCTBa KMCnopoaa n 03oHa.
Knaccndomkaums okcnooB No CTPOEHUIO M KUCNOTHO-OCHOBHLIM CBOVCTBaM. bronornyeckas un skonornyeckas posnb
Kncnopona 1 03oHa.

13. Cepa. HaxoxaeHve B npupone, nonyvyeHve n npuMeHeHne cepbl. Pusnyeckne n xumMm4eckue CBONCTBa.
MNpeBpalueHns cepbl NpU HarpesaHuu.

14. Oxcuppl cepbl. [NonyyeHne u ceoiicTea. Baanmopeicteme okcnaos cepbl ¢ Bogoi. CBOMCTBa CEPHUCTON U CEPHON
kucnot. Cynbputhl, Cynbdoarhl.

15. CepoBogopoa. MonydeHne, ctpoeHne monekynsl. CBONCTBa CepOBOAOPOAHON BoAbl. Cynbchuabl METANNOB.
PacTtBoprMoOCTb Ccynbhnaos B Boge v kucnotax. Monucynbsconabi.

16. Obwas xapakTepnctuka anemeHToB VIA rpynnbl. CTpoeHue, (onusnyeckmne 1 XMMmnyeckmne CBOMCTBa NPOCThLIX BELECTB.
CoenmnHeHns anemeHToB VIA rpynnbl C BOAOPOOOM U KMCIIOPOLOM.
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17. BopopogHble coeamHeHust anemeHToB VIA rpynnbl. 3aKOHOMEPHOCTb N3MEHEHMWS (PU3NYECKUX U XMMNYECKNX
CBOMCTB. YCTO4YMBOCTb 1 OCHOBHbIE CBOMCTBA. [[eoMeTprnyeckoe CTpoOeHne MONeKy .

18. AMmunak. lNonyyeHne, npumMeHeHne, nsnyeckme n XuMn4eckne ceoncTea. BooHbie pactsopbl ammmnaka. Conu
amMMOHNS. MaponM3 conen aMMOHUS.

19. Okcuapbl azoTta. CeolicTBa 1 ycTolumBoCcTb. BaanmopeiicTteme ¢ Boaoi. ObpasoBaHune B aTMocdpepe 1 aKonormyeckas
ponb okcmaa azota(ll) n okenpa azota(lVv).

20. Kncnopoaconepxalume KACnoThl a3ota. A30THas 1 asotuctas KUcnotbl. [lonyyeHne, npuMeHeHne 1 CBoMCTBa.
CsoiicTBa conei asoTHOM 1 a30TUCTON KACNOT.

21. docdop. Dmsnyeckme n xummudeckne ceonctea. Okecnabl gocgopa. CTpoeHre n ceorictea. Kucnoponconepxaume
KncnoTbl gooccpopa u nx conun. PocdoatHas bydoepHas cucrtema.

22. OpTodhocdopHas kucnota. lNMonyyeHne, npumeHeHne n ceorictea. CtpoeHne aHnoHa PO437?. Conn optodocdpopHoi
KMCNOTbI: PaCTBOPMMOCTb U rnaponma. MNpumeHeHne docdaTos.

23. Yrnepoga. MNonnmopdHble Mogngukaunm. duamyeckne n xmmudeckme ceonctea. Okcunapl yrnepoga. dHepreTnyeckas
onarpamma monekynbl CO. duaunydeckume n xummndeckme ceonctesa CO n CO2.

24. Okcug yrnepoga (IV). Baanmoneiictene CO2 ¢ Bonoii. YronbHas kucnoTa v ee conu. MNprponHbie kapboHaTbl.
KapboHatHas n rugpokapboHaTHas 6ydepHble CUCTEMBI.

25. KpemHui. Okenpg kpemuus (IV) n ero ceolictea. KpeMHuesble KcnoTel n ux conu. Cunukarens. [moponns cunukaros.
CwvnvkaTbl B IpUpoae 1 MPOMbILAEHHOCTH.

26. OnoBo u cauHel,. [NposBnsemMble CTENEHN OKUCNEHNS N UX YCTONYMBOCTb. PUINYECKNE N XMMUYECKME CBOMCTBA.
Oxkenabl 1 rmapokeuapl, UX KUCNOTHO-OCHOBHBIE Y OKUCNIMTENbHO-BOCCTAHOBUTENbHbIE CBOMCTBA. Conm onoBa 1 CBMHLA.
okonoruyeckas ponb COeAMHEHN CBUHLA.

27. Bop. OcobeHHOCTM xmmuK 6opa. [uraroHanbHoe cxo4cTBO 6opa 1 KpeMHus. Mmapuabl, okeva n rnapokemasl 6opa.
OnvcaHune KMCNoTHbIX CBOMCTB BOPHO KMCNOTbI C MOMOLbio Teopun Jblouca.

28. AntommHuin. CTpoeHue atoma. Prsnyeckne n xumMmyeckmne cBoncTea. llonydyeHne n NpuMeHeHne antoMUHNS 1 ero
cnnasos. CBOICTBa okcuaa v rugpokcuga antoMmHng. Antomotepmns. M'maponva conen antoMmHus.

29. Metannsl |A rpynnbl. HaxoxneHue B npupoge. [NonyyeHne n npuMmeHeHne. SneKTpoHHOE CTPOEHUE 1
3aKOHOMEPHOCTb U3MEHEHNS CBOWCTB aTOMOB (pa3Mep, 9Heprms MoOHU3auum, SNeKTPoOTPMLATENbHOCTL). Puandeckme n
XmMm4yeckue ceorcTea. [onoxeHme WenoyHbIX METANNIOB B PAOY CTaHAAPTHLIX 3NEKTPOAHbBIX MOTEHLUMANOB.

30. Hatpwii n kanuid. MonyyeHne n npumeHeHue. CBocTBa rMAPOKCMAO0B M coneit. MNpmuMepbl UX NoNy4YeHns u
NPVMEHEHUS.

31. Metannsl l1A rpynnbl. ONeKTPOHHOE CTPOeHWe 1 CBONCTBA aTOMOB (pasmep, 3Heprus MoHU3auuw,
3NeKTPOoOTPMLATENbHOCTL). PU3NYEcKMe N XMMUYECKNE CBONCTBA.

32. CeoricTBa OKCMO0B, r’MAPOKCUOOB 1 conen metannos IIA rpynnbl.

33. Obwas xapakTepucTrka nepexoaHbix Metannos. CTpoeHne atoMoB. [posiBNsieMble CTENEHN OKUCIEHNS N UX
ycToumBoCTb. OKCMAbI U TMAPOKCUIbI (KUCNIOTHO-OCHOBHbIE CBOWCTBA) KOMMNEKCHbIE COEAMHEHUS NEPEXOLHbIX
mMeTannos (NpuMepbl).

34. Metannbl IV B rpynnbl. CTpoeHne atoMOB U NPOSBASEMbIE CTENEHN OKUCNEHNS. PrU3nyYeckue n xumMmyeckne CBonCTBa
meTannos. OKcuabl, rMApPoKCUAbl 1 CONu.

35. Metannsl VI B rpynnbl. CTpoeHne atomoB. [posiensiemMble CTENEHN OKUCNEHNS N UX YCTONRHYNBOCTb. Pusnyeckme n
XVIMUYyecKue CBOMCTBa.

36. Okcnabl 1 rnapokcuapl MeTannos 6 rpynnbl: CPaBHUTENbHAS XapakTepUCTUKa KUCNOTHO-OCHOBHbIX U
OKMCNNTENbHO-BOCCTAHOBUTENbHBIX CBOMCTB OKCUAOB M ruapokcuaos metannos VI B rpynnsi.

37. Xpom. CTpoeHue atoma, NPOSBNSEMbIE CTENEHN OKUCNEHUS U NX YCTONYMBOCTb. Pr3MYECKUe N XMMNYecKme
CcBONCTBA.

38. KNcnoTHO-OCHOBHbIE 1 OKUCAUTENbHO-BOCCTAHOBMTENbHBIE CBONCTBA OKCMA0B Y rMAPOKCMA0B XpoM. ['naponns conen
xpoma. Komnnekcbl xpoma.

39. Okenabl M rMapoKcuabl XpoMa: KUCNOTHO-OCHOBHbIE M OKUCIUTENIbHO-BOCCTAHOBUTENbHbLIE CBONCTBA.
Kucnopogcogepxatme KMCnoTbl Xxpoma 1 ux conu. PaBHoBecue Mexay XpoMaTt-ymoHOM 1 OMXPOMaT-MoHOM B pacTBope.
N3ononncoenmHeHuns.

40. Metannbl VIl B rpynnbl. CTpoeHne atomoB. [posBnsemble CTENEHN OKUCNEHNS 1 UX YCTONYMBOCTb, (OU3NYECKmE n
XMMMYECKUE CBONCTBA.

41. Okcugpl n rugpokeuasl metannos VIl B rpynnbl. VX yCcTORYMBOCTb, KUCNOTHO-OCHOBHbIE 1
OKWUCNNTENbHO-BOCCTAHOBUTENbHbIE CBOCTBA.

42. Maprareu. CTpoeHune atoma v NposiBNsieMble CTENEHN OKUCIEHNS (NPUMepbl COeANHEHWI), onsndeckne un
Xummdeckue ceornctea. Okenabl 1 rugpokcuapl. VX ycton4mBocTb, KNCNOTHO-OCHOBHBIE U
OKMCNNTENbHO-BOCCTAHOBUTENbHbIE cBOMCTBA. Komnnekchl MapraHua (l1).

43. Okeung mapraHua(Vil) n mapraHuesas kucnota. Conm MmapraHueBo KUCNOTbI. VIX OKMCAnTENbHbIE CBONCTBA B
3aBucmMocTy 0T pH cpenbl (Mpumepsl).

44. Xenes0, kobanbT 1 HUKenb. CTpoeHne atoMoB. MposiBisieMble CTENEHN OKUCNEHUS U UX YCTONYMBOCTL. Puanyeckue
1 xmmmyeckme ceorictea. Okcuapl v rMApPOKCUAbl METANNOB B PA3/IMYHbIX CTEMEHSAX OKUCNEHUS, UX KUCNOTHO-OCHOBHbIE 1
OKMCNNTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA.

45. Xeneso. CTpoeHne atoma 1 NposBASEMbIE CTEMNEHN OKUCNEHUS. Pr3nYeckne n xmmmieckme ceorctea. Okcunapl n
rnopokenabl xenesa. Conu xenesa (I) n xenesa(lll). F'maponua conein. Komnnekcol xenesa. buonornyeckas ponb
Xenesa.
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46. KoopLMHaUMOHHbIE COEaMHEHNS Xenesa, kobanbta u HUkens. BnusHue komniekcoobpasoBaHust HAa YCTORYMBOCTb
cTeneHun okncneHus +3 y kobanbTa u xenesa. CBOMCTBA NOHA Xenesa B coctase conu Mopa u rekcaumaHodgpeppara(ll)
Kanusi (Ha nprmMepe 0BMEHHbIX Y1 OKUCIUTENBHO-BOCCTAHOBUTENbHBIX PEaKLWi).
47. Metannbl nogrpynnsl Mmean. CTpoeHMe aToMOB, NPOSIBNSIEMbIE CTEMEHW OKUCNEHMS, (PU3NYECKME W XUMUNYECKIME
ceoiicTBa. Okemabl v ruppokemasl. CBoNCTBa coneit Menm n cepebpa (pacTBOPMMOCTb, rnaponmna). KomnnekcHole
coeliMHeHns meTtannos | B rpynnbl. rpynnbi.
48. Metannbl Il B rpynnbl. CTpoeHne aToMoB, NPOSIB/ISieMble CTENEHN OKUCNEHUS, (OM3NYECKUE U XUMUYECKMe CBOMCTBA.
Okcmnppl 1 rmapokenapl. Conun UMHKa, KagMust U PTyTU, X 0COBEHHOCTW. DKoNormyeckast posb KagMusi U pTyTu.

49. BnaropogHble rasbl: xapakTeprcTika no nNonoXeHuto B nepuogmnyeckon cucteme .M. MeHgeneesa, gomanyeckme un
XUMUYECKME CBONCTBA, NPUMEHEHNE.

50. Obwme cBoiicTBa MeTannoB. Cnocobbl NONy4eEHUS METANNOB.
51. Okenabl HemeTannos. KncnoTHo-oCHOBHbIE CBOMCTBA. [onyyeHne n npuMeHeHne (No ABa npuMepa OKCUOO0B Kaxaoro

knacca).

6.4 Metoaouyeckue marepuansl, onpenensoLwme npouenypbl oLLleHMBaHUA 3HaHUNA, YMEHUIN, HAaBbIKOB U (MNK)
onbiTa OesATeNIbHOCTU, XapaKTepu3yroLLLMX 3Tarnbl POpMMPOBaHUA KOMMETEHLUIA

B K®Y pelicteyeT 6annbHo-peiTUHroBas cucteMa oLeHKW 3HaHuiA obyyatowmxcst. CyMMapHo no aucumninHe (Moaynio)
MOXHO Mony4ymTb Makcumym 100 6annoB 3a ceMecTp, U3 HMX Tekylas paboTa oueHmBaeTtcs B 50 6anno., MTorosas
goopma koHTpons - B 50 6annos.

Insa 3ayéra:

56 6annos 1 bonee - "3a4TeHo".
55 6annoB 1 MeHee - "He 3a4TeHo".

Ins sk3ameHa:

86 H6annos v 6onee - "OTANYHO".

71-85 6annos. - "xopoLo".

56-70 6annos - "y0oBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeynoBNEeTBOPUTENBHO".

dopma Mpouenypa oueHUBAHMA 3HAHUA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns JesATeNbHOCTU, XapaKTepu3yoLLLMX atanbl oOpMUpPOBaHNA KOMMNETeHL U 6annos
Cemectp 1
TekyLLUA KOHTPONb
TecTuposaHue |TecTMpoBaHWe NPOXOAUT B NMMCbMEHHON hopme nnm ¢ NCNONb30BaHNEM
KOMMblOTEPHbIX cpeacTs. Obyyatowmiicss nonyyaeT onpenenéHHoe Konm4ecTso 1 12
TECTOBbIX 3a4aHW. Ha BbINONHEHVE BblaenseTcs (OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3agaHuin. OLeHka BbICTaBnseTcs B 3aBUCUMOCTM OT
NpoLIeHTa NPasuibHO BbIMOMHEHHbIX 3a0aHUIA.
MucbmeHHas  |OByyarowmecs NonyyatoT 3aaHne No OCBELLEHMIO ONpPeaenéHHbIX TEOPETUIECKNX
pabota BOMPOCOB MW pelleHmnio 3aaa4y. PaboTa BeINoNHsIeTCS NMCbMEHHO U coaéTtcs 2 18
npenogasartento. OueHNBalOTCS BNafeHWe MaTepranom no reme paborhl,
aHanuTMyYeckme cnocobHOCTW, BnafieHne MeTooaMN, YMEHNUS N HABbIKU,
HeobXxoauMble ANS BbINOMHEHWS 3a0aHNIA.
NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHneM, 0byyatowmecs
paboThi NPOBOASAT y4ebHble SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 3 20
NPakTUKO-OPUEHTUPOBAHHbBIX TexHonorni. OLueHMBalOTCS 3HaHNe maTepuana u
YMEHWE NPVMEHSATb Ero Ha NpakTWKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
o6opyLoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.
9k3aMeH OK3aMeH HaueneH Ha KOMMNNEKCHYIO NPOBEPKY OCBOEHMS ANCLUMIWHbL. DK3aMeH 50
MPOBOAMTCS B YCTHOM MNM MMCbMEHHOW chopme no buneTtam, B KOTOPbIX
conepxarcst Bonpochkl (3afaHns) no Bcem TeMam kypca. Obyyatowemycs naértcs
BpeMs Ha noarotoBky. OLeHnBaeTCs BNafeHne MateprasnoMm, ero CUCTEMHOE
OCBO€EHIME, CMOCOBHOCTb NPUMEHSITb HYXHblE 3HAHNS, HABbIKW 1 YMEHUS NPW
aHanuae NPobneMHbIX CUTYaLMA N PeLIeHU NPaKTUYECKNX 3aLaHWiA.
CemecTp 2
TekyLLUA KOHTPONb
NabopaTopHble |B ayantopum, OCHALLEHHO COOTBETCTBYIOWMM 060pyLoBaHNeEM, 0byyatomecs
paboThi NPOBOLSAT y4ebHbIe SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 1 20
NPaKkTUKO-OPUEHTUPOBAHHbBIX TexHonoruni. OLueHMBaKOTCA 3HaHNe maTepuana u
YMEHUE MPVMEHSATb Ero Ha NpakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
o6opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHOW obnacTu.
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
TecTtnposaHue [TecTnpoBaHue NPOXOAUT B MUCbMEHHOW DOPME MK C NCMONb30BaHUEM
KOMMblOTEPHbIX cpeacTs. Obyyatowmiicss nonyyaeT onpenenéHHoe Konm4ecTso 2 12

TECTOBbIX 3a4aHuli. Ha BbINONHEHWE BbIOENSETCS (DUKCMPOBAHHOE BPEMS B
3aBMCUMOCTHM OT KOonnyecTBa 3ataHuii. OLeHKa BbICTABASIETCS B 3aBUCMMOCTY OT
NPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHNA.

MucbMeHHas  [OByvatowmecst nonyyatoT 3aaHne Nno OCBELWEHWIO onpenenéHHbIX TE0PEeTUYECKNX
pabota BOMPOCOB 1N pelleHnio 3aaa4y. PaboTa BeiNonHsIeTCs NMCbMEHHO U caaéTtcs 3 18
npenonasatento. OLeHUBaOTCS BnafeHne matepuanom rno teme paboThbl,
aHanuTuyeckne cnocobHoOCTU, BNageHne MetToaamMm, yMeH1sl U HaBbIKW,
HeobxoauMble ONs BbINONHEHUS 3a4aHWA.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AUCLIMMNANHBI. OK3aMeH 50
NPOBOLUTCS B YCTHON UMW NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxxatcsl BOonpochl (3anaHuns) no Bcem Temam kypca. Oby4atowemycs naértcs
BpeMs Ha noarotoBky. OLeHBaeTCs BNageHne MateprasnoMm, ero CUCTEMHOE
OoCBO€EHUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN N YMEHUA Npun
aHanuse NpobneMHbIX CUTyaunin 1 peleHnn NPaKTUYECKNX 3aaaHni.

7. NMepeueHb nuTepartypbl, HEO6X0AMMOW OJ1 OCBOEHUS AUCLUMANHbI (MOAYNS)

OcBoeHWe aucumMnnnHbl (MOoyNs) npeanonaraet u3y4eHne OCHOBHOW 1 [ONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YepPe3 3NeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHWMW 3aKNto4eHHbIXx KDY norosopos ¢
npaBoobnapnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBMU C NpaBmnamu nonb3oBaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHUMOHHO M3 NtoBol TOYKM Npv BBELEHMM 0BYYatoLLMMCSt CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NevaTHbIX N3aaHuin GubnnoTeYHbIin
ooHA AomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 akaemnnspa (ans obydvatowmxcs no ProcC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOWM nuTepatypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMONHUTENBHON Y4eBHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMMNHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCIOBUIA
norosopoB KOY ¢ npasoobnanatensimy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B Hay4yHoi
6rnbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaALMOHHON ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS BUCLUMNHBI (MOOYS)

MeToamyeckue matepuansl No obuei 1 HeopraHuyeckon xummn. Kadeapa HeopraHndeckoin xummm MY -
http://www.inorg.chem.msu.ru/index_r.html

OcHoBbl xuMuK. VIHTEPHET-y4ebHMK. - http://www.hemi.nsu.ru/
OneKTPOHHblE pecypcbl Xummnyeckoro nHetutyta KAY. - http://www.kpfu.ru/main_page?p_sub=12946

9. MeToguyeckme ykasaHus o 06yyaroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOLYNS)
Bupg, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekunn B xoOe neKunoHHbIX 3aHATUI pekoMeHayeTCa TwaTte/ibHO KOHCNEKTUPOBaTb I/I3y‘-laeMbII7I marepwuan.
CneuyeT o6pamaTb BHUMaHME Ha TePMUHbI, (DOPMYNIMPOBKN, pacKpbiBatowWwme cogepxaHme 1ex unu
MHbIX NpoueccoB, MEXaHN3Mbl XUMNYECKUX peaKqu7|, HOMeHKNnartypy COEOVHEHWA, NnpakTn4eckyto
3HAYMMOCTb N3y4YaeMblX BOI'IpOCOB.Ha}'II/I‘-II/Ie Xopouwunx COOCTBEHHbIX KOHCMEKTOB NEKLWIA - BaXHoe
ycnosue YCHeUJHOIZ NOAroTOBKWN K 3K3aMEHY.

npakTnyeckue | Mporpamma npakTMHECKUX 3aHSATUI BKoYaeT pasbop TEOPeTNYECKOro Mateprana u peleHne 3aaay.
3aHATUSA Mpwn peweHnn 3apay Hy>XXHO 06OCHOBbLIBATb KaXAbliA 3Tan PELIEHUs!, UCXOAs U3 TEOPETUYECKMX

MONOXeHWi Kypca. PeweHns npy HEOOX0AMMOCTY HYXHO COMPOBOXAAaTb KOMMEHTapUsMU, CXeMamm,

ypaBHEHWSIMM XMMUYeCKMX peakumii. Mpu paboTte ¢ TepMrHamMn Heobxoanmo obpalarbes K

cnosapsM, B TOM 4ucne focTynHbiM B IHTepHeTe, Hanpumep Ha cavite http://dic.academic.ru.

Mpw peweHnn 3apay Ha NPAKTUYECKMX 3AHATUSX MOXET NOTPeB0oBATLCS KaNbKyNsTOP.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopaTopHble| Pabota Ha nabopaTopHbIX 3aHATUSX NpeanonaraeT BbiNofHEHUE 3KCNepUMEHTaNIbHON YacTu, aHanms
paboThbl 1 0cpopMIIEHNE MNONYYEHHBIX PE3yNbTaToB, 3alWmnTy nabopaTopHO PpaboThl, aKTMBHOE y4acTue B

nvckyccusix. Mpu nogrotoeke k nabopaTtopHbIM paboTam crnemyet UCNoNb30BaTh METOOMYECKME

yKasaHus no OUCUMUN/VHE, KOTOpble BblAATCS Ha 3aHSTUS B 9NEKTPOHHOM BUle B KOMMbIOTEPHOM

Knacce unu B 6yMaxKHOM UCMONHEHNN B 0ObIYHON ayauTopun.

K BbINOMHEHNIO 9KCMEPUMEHTANBHOM YacTu CTYAEHT OOMycKaeTcs Nocne KONoKBMyMa, Nporpamma

KOTOPOro U3NoXeHa B METOMYECKMX yKa3aHUsX K nabopaTopHbIM paboTtam.

camocTos- | CamocTosiTenbHyto paboTy cnefyeT Hauyatb cpasy Xe Nocne NepBoi NEKUMN 1 NONYYEHUS

TenbHas yuebHO-MeToanYeCKmx MaTepumanos. KOHTPONb pe3ynbTaToB BHeEAYAUTOPHON CaMOCTOSITENBHOM

pabota paboTbl HA Y4EOHbIX 3AHSATUSIX MOXET NPOXO4UTb B YCTHOW, MUCbMEHHOW UM CMELIAHHOW (HOPME.
CamocTosiTenbHas pabota CTyLeHTOB Mo Kypcy BKoYaeT B cebsi npopaboTKy 1 yCBOEHUE KOHCMNEKTOB
NEKLMiA; n3ydeHne y4ebHOM 1 METOONYECKON NMTepaTypbl, BKIOYas MHCDOPMaLMOHHbIE
06pasoBaTtenbHble PECYPCHI (3NEKTPOHHbIE YYEBHMKN U METOAMYECKME NOCOBMSA); NOArOTOBKY K
nabopatopHbIM paboTam 1 OChOPMNEHNE OTHETOB; PELIEHUE 3a4a4 U BbINMONHEHUE YNPaXHEHWA MO
OCHOBHbIM pasnenam kypca. [py caMocTOSTENbHOM PelleH 3a8ay Hy>XHO 060CHOBbIBATb KaX Abli
aTan peweHus .PeleHre 3apay AaHHOro Tna Hy>XHO NPOLONXaTth A0 NprobpeTeHns TBepabiX
HaBbIKOB B UX pelleHnU. PelweHns npu HeoBX0AMMOCTW HY>XXHO CONMPOBOXAaTb KOMMEHTaPUSIMK,
CXEMaMU N PUCYHKaMU, YPaBHEHUSIMU XUMUYECKUX PEAKLVIA.

TecTMpoBaHue | B TecToBbIx 3aaaHnsxX B KaX40M BOMPOCE M3 NPeAcTaBNeHHbIX BAPUAHTOB OTBETA NPaBUbHbIi
TONbKO 0avH. Ecnn Bam kaxeTcsl, 4To npaBunbHbIX OTBETOB Bonblue, BolbuparTe TOT, KOTOPbIA, Ha
Baw B3rnan, Hanbonee npaBunbHbIiA. Hy>XXHO 0CTaBUTbL BpeMsi Ansi MpoBepkM cBoei paboTsl, 4To6bI
3aMeTUTb U UCTPaBUTb siBHblE OWKNOKKU. CTPEMUTECH BINONHWUTL BCE 3aAaHns TecTa.

nucbMeHHast | MucbMeHHble paboTbl MPOBOASTCSA MO MHAMBMAYaNbHBIM BuneTtam. NMucbMeHHble paboThbl BKIOYAOT

paboTa Kak TeopeTuyeckme BOMpoCkl, Tak 1 3a4a4u Nno OCHOBHbIM pasaenam kypca. MNpw noarotoeke K
3aHATUSM C pelleHneM 3a8ay MOXeT noTpeboBaTbes KanbkynsTop. Mpy BbINONHEHUN MUCbMEHHbIX
3a[aHnin CTYOEHT LOMKEH NPOLEMOHCTPUPOBATD YMEHME NPON3BOAUTL XUMUYECKME pacHeThl,
COCTaBNSITb YPABHEHMWSI peakuuii, 06 bACHSATb NMONyYeHHble Pe3ynbTaThl.

9K3aMeH Flpvl NnoAroToBkKe K 3K3aMeHy Heobx0anMo onnpartbcs, npexane scero, Ha KOHCMNEeKTbl nexkuui, a Takxe
Ha NCTOYHUKKN, KOTOPbIE 6bIN UCMOMNb30BaHbI npn noaroToeke K na60paTopr|M pa60TaM, onpocy n
TeCTnpoBaHuio. Ok3amMeH npoBoaonTCA no 6I/Il'IeTaM, B Kax oM bunete cooepXunTca no osa
TeopeTndeckunx sornpoca. HaKaHyHe 3K3aMeHa npoBoAnNTCA KOHCyNnbTauus.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOMMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKJouyas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYILECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPorpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MNpunoxeHnn 3 k paboyei nporpaMMme OUCLMMNWHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKomn 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHUsi o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnIvHe (Moaynio) BKtoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITENbHOM PaboThl 0BYYaAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesbio (CTonMbI 1
CTY/bS) ¥ OCHAlEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun ONns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3naToyHbix MaTepuanos.
MynbTumMeouiiHas ayautopums.

KomnbloTepHbI Knacc.

CneumannsmpoBaHHas nabopartopus.

12. CpencrtBa apantaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuXcsi MHBaNUA0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

rlpl/l Heobx0aMMoCcT B o6pa305aTean0M npouecce NpuMeHATCA cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLUK O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:
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- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyYHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynvanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMI Ans nepefadn MHOPMaLUK, OpraHn3auunn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl obydatolerocs ¢ npenoaasartenem, B TOM Yucne Be6GUHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHUS BUPTYaNbHbIX IEKLIMA C BO3MOXHOCTbIO B3aUMOIECTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOro 06y4yeHmsl, NpoBeIeHNsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaAamy 1 3aWuTbl BbIMONHEHHbIX paborT,
NpPOoBeIeHNS TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- NPYIMEHEHNEe ANCTAaHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIWA O OpraHM3aummn GOOPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENMYeHne NPOoOONXNTENbHOCTU caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[10pOBbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTU UX CAAYN:

- NPOLOMXMNTENbHOCTU caa4m 3a4éTa UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowwerocs npu 3awmnte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHuto 20.03.01
"TexHocchepHas 6e3onacHOCTL" 1 Npodomnio noaroToBku "OxpaHa NPUPOAHONA cpeapl 1 pecypcocbepexeHne”.
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne nogrotosku: 20.03.01 - TexHocdepHas 6e30nacHOCTb
Mpogounb noarotoBkn: OxpaHa NpuMpPoaHO cpelbl U pecypcocbepexeHune
KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. Fnunka H.J1. Obwas xumns: ydebHuk ons 6akanaBpos, CTyA. HEXMM. criel. By30B / non pend. B.A. MNonkoea, A.B.
Babkoga. - 18-e naga., nepepab. u gon.. - Mocksa : HOpaiit, 2012. - 898 c. - (bakanasp). - Bubnwuorp.: c. 886.. - ISBN
978-5-9916-1148-0; ISBN 978-5-9692-1112-4. (100 2k3.)

2. AxmeToB, H. C. Obwas n HeopraHunyeckas xumns. [SnekTpoHHbI pecypc] CI16. : NlaHb, 2014, 752 ¢. Pexum noctyna:
http://e.lanbook.com/book/50684

3. KopoeuH H. B. 1 gp. Obwas xmmusi. Teopus 1 3ana4qun.[OnekTpoHHbI pecypc] - CIM6.:M1aHb, 2014. - 496 ¢.Pexum
noctyna: https://e.lanbook.com/reader/book/97169/#1

4. MeaHoB B. I". OcHoBbl xMuu: YuebHukK [SnekTpoHHbI pecypc] / B.I". VisaHos, O.H. esa. - M.: KYPC: HAL,
NH®PA-M, 2014. - 560 c. Pexum goctyna: http://znanium.com/bookread.php?book=421658

JononHuTtenbHas nuteparypa:

1. AxmeTos H.C., Aansosa M.K., bagbiruHa J1./. NlabopatopHble U ceEMUHAPCKMe 3aHATUS Mo 0bLWelt 1 HeopraHN4YecKol
XMMUK. [ONeKTPOHHbIN pecypc] M3a-8o 'JlaHb', 2014. - 368 ¢. Pexum goctyna:
http://e.lanbook.com/books/element.php?pl1_id=50685

2. MaptbiHoBa T.B., CynoHuukas U.W., Areesa 0.C. HeopraHnyeckas xumus: yiebHuk - M.: HAL UHDPA-M, 2017. -
336 c. Pexum goctyna:

http://znanium.com/bookread2.php?book=648408

3. OcHOBbI XMUK [SNEKTPOHHBIN pecypc]: y4ebHuk / B.I. MBaHoB, O.H. leBa. - Mockga : KYPC: HULL UHDPA-M, 2014.
- 560 c. - ISBN 978-5-905554-40-7 - Pexxwum poctyna: http://znanium.com/bookread.php?book=421658

4. OnekTpoxmmusi. MeToamnyeckue ykasaHusi k nabopatopHelM pabotam/ Cunnens N.5., MaspwH IM.B., OeHncosa T.P.,
XapuTtoHosa E.A. - Hab6. YenHbl: H4M KdY, 2016, 35 ¢. (200 ak3. Ha kad. XMUKM 11 3KONOTK)
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

HanpasneHne nogrotosku: 20.03.01 - TexHocdepHas 6e30nacHOCTb
Mpogounb noarotoBkn: OxpaHa NpuMpPoaHO cpelbl U pecypcocbepexeHune
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.

YyebHo-meToamYeckas nutepatypa ons LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR cncTeme
"KOHCYnbTaHT cTyAeHTa", LOCTYN K KOTOPOi NpeaocTasneH obyyatowmmes. MHoronpoguibHbIi 06pas3oBaTtenbHbli
pecypc "KoHcynbTaHT cTyaeHTa" sBnsieTcs anekTpoHHon 6ubnuoteyHolt cuctemoii (36C), npesocTaBnstowein AoCTyn
yepes cetb VIHTepHeT Kk y4ebHo nnTepaType 1 [ONONHUTENbHBIM MaTepuanam, NpuodpPeTeHHbBIM HA OCHOBAHMU NPSMbIX
LOroBopoB ¢ npaBoobnanatensimu. MoNHOCTbIO COOTBETCTBYET TPebOoBaHNAM doefepanbHbIX FOCy AapCTBEHHbIX
06pasoBaTte/bHbIX CTaHAAPTOB BbiCWEro 06pa3oBaHUs K KOMNNEKTOBAHWIO BUBNNOTEK, B TOM YACIE ANEKTPOHHbIX, B
YyacTtn oopMUPOBAHNS POHOOB OCHOBHOW W AOMONHUTENBHOW NUTEpaTypbl.
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