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Mporpamma ancumnauHbl "Xumma"; 09.03.02 "NIHbopMaLMOHHbIE CUCTEMbBI 1 TEXHONOMNA".

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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Mporpamma ancumnauHbl "Xumma"; 09.03.02 "NIHbopMaLMOHHbIE CUCTEMbBI 1 TEXHONOMNA".

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
KOMMeTeHLUn npuobpeTaeMoi KOMNETeHLMK
OK-1 BnaneHve KynbTypol MbllweHus, CnocobHOCTb K 0606LWeEHUI0, aHann3y, BOCNPUATUIO

MHpopMaLMK, NOCTaHOBKE Lienu 1 BbiGopy NyTel ee JOCTUXEHNS, YMEHNE
NOrMYECKN BEPHO, apryMEHTUPOBAHHO U ICHO CTPOWTb YCTHYIO 1 MUCbMEHHYIO peyb

OriK-2 CnocobHOCTb MCNONb30BaTh OCHOBHbIE 3aKOHbI €CTECTBEHHOHAYYHbIX AUCLMMNINH B
NPOhECCUOHANBHOW OeATENbHOCTW, MPUMEHSATb METOAbl MAaTEMATNYECKOro aHann3a
N MOOENMPOBaHMS, TEOPETUHECKOrO N 9KCNEPUMEHTANIbHOMO MCCNEeaOBaHNS

MNnK-23 [(OTOBHOCTb y4acTBOBATb B MOCTAHOBKE M NMPOBEAEHUN SKCNEPUMEHTANTbHbBIX
nccneposaHuii

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

-OCHOBHbI€ MOHATUA, 3aKOHbI 1 MOOENTN XUMNYECKUX CUCTEM;

-OCHOBHblIE 3aKOHOMEPHOCTN NPOTEKAHUA XUMNYECKINX peaKLI,IAVI, XUMNYECKYIO KWHETUKY N TepMOONHAMUKY,
3HEePreTnky XmMn4eckmnx npoueccos;

-OCHOBbI CTPOEHUS 1 PeakLMOHHO CNOCOBHOCTM BElLECTB;

-Knaccugoukaumio, CBocTea U 061acT BO3MOXHOIO NPYMEHEHNSI OCHOBHbIX KIACCOB HEOPraHNYeCcKmX 1
opraHvyeckumx CoeanHeHun.

JonxeH ymeTb:

-ucnonb3oBaTtb oyHOAMEHTaNbHbIE MOHATUSA, 3aKOHbI U MOOENN Knaccuyeckom n COBpeMeHHOI7I XUMUN;

-BbIMONMHATb pac4eTbl MO OCHOBHbIM 3aKOHAM XM B XUMNYECKON TepMmognHamuke, XuMn4eCckom paBHoBeCUH,
ANEKTPOXMnHK, XUMNYECKOW KNHETUKE U CpI/ISVIKO-XVIMI/I‘-IeCKOM aHanmsae;

-OCYLeCTBNATbL NOCTAHOBKY M pelleHne 3aay ¢ UCNonb30BaHUEM 3HaHWIA XMMnK B obnactu I'IpOCpeCCI/IOHaﬂbHOI7I
OeATeNIbHOCTW.

JlonxeH Bnanetb:

-3HAHUSIMM OCHOBHbIX 3aKOHOB XUMUW;

-MeToLaMu 3KCMepUMEHTaNbHOrO UCCNeA0BaHNS B XUMIW: MaHMPOBaHMe, NocTaHoBKa 1 06paboTtka akcrnepmmeHTa.
JlonxeH neMoOHCTpMpoBaTh CMOCOBHOCTL Y FTOTOBHOCTb:

-MPUMEHATb NONYYEHHbIE 3HAHNS HAa MpPakTuKe.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHaa oucumnnuHa (Mogynb) BKNtoYeHa B pasgen "B1.6.19 OucuunanHbl (Mogynm)" 0OCHOBHOWM NpodpeccnoHanbHOM
obpasoBatenbHoi nporpammbl 09.03.02 "VIHpopMaLIMOHHBIE cUcTeMbl 1 TexHonorumn (MHopMaLMOHHbIE CUCTEMBI 1
TexHonornm)" n oTHocmTCs K 6a30Bol (0bLenpodeccroHanbHom) YacTu.

OcBauBaetcs Ha 1 kypce B 1 cemecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(os).

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4ucne nekuun - 18 yaca(os), npaktuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 18 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 72 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA ANCLUMNIUHBL: 3K3aMeH B 1 cemecTpe.
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4. CopepxaHuve auMcLUUNAUHBLI (MOOYyNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckmux 4acoB U BUOOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTu4eckmit nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNANHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,

Paspenbl pucumnnuHbl / nX TPyA0EMKOCTb CamocTosTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckuelllabopatopHble
flekumu 3aHATUSA paboTbl

Tema 1. PeakumoHHas cnocobHocCTb
1 BewecTB. KNCNOTHO-OCHOBHbIE U 1 0 0 4 8

OKUCNNTENbHO-BOCCTAHOBUTESbHbIE
CBOWCTBA BELLECTB.

Tema 2. CTpoeHne atoma 1
2 XMMMYeckas CBS3b. 1 4 0 2 8

Tema 3. Xummnyeckas TepmognHammka 1

3. N KNHEeTuKa. 2 0 0 /

4.|Tema 4. PacTsopbl. 1 2 0 2 8
Tewma 5. anbBaHu4eckmne anemMeHTbI

5. N psgn, HanpsiXXeHWin MeTannos. 1 2 0 4 9

6.[Tema 6. Kopposunsa metannos. 1 2 0 4 8
Tema 7. OnekTponus pactsopos U

/. pacnnaBoB 2/1EKTPONNTOB. 1 2 0 2 10

8.[Tema 8. Obwwe cBolicTBa METANNOB. 1 2 0 0 7
Tema 9. BoicokoMonekynsipHbole

9. coennHeHus. 1 2 0 0 7
toro 18 0 18 72

4.2 CopepXxaHue gucLUNNUHbI (MOayns)

Tema 1. PeakuunoHHas cnoco6HocTb BellecTB. KNCNOTHO-OCHOBHbIE U OKUCNTUTENIbHO-BOCCTaHOBUTENIbHbIE
CBOWCTBA BELLL,eCTB.

OCHOBHbIE KNTacChl HEOpraHN4Yecknx coenmHeHmnii. Okcuapl: KUCNOTHbIE, OCHOBHbIE, aMgpoTepHble, coneobpasytolime,
6eapaanunyHble. KUcnoTbl: cunbHble, cpenHue, cnabble, 0OHO- 1 MHOFOOCHOBHbIE, 6ECKMCIOPOAHbIE U
kucnopopoconepxawme. OCHOBaHWS: CUMbHbIE (Wenoyn), cpenHue u cnabble. AMdpoTepHble rmgpokcuapl. Conu:
HopMasibHble (CpeaHue), KUCTbie U OCHOBHbIE. HomeHknatypa, nonyyeHue v ceoiicTea. [puMeHeHme.

OKMCMTENBHO-BOCCTAHOBUTENBHbIE peakuun. BaxHenwmne oKncnutenn n BOCCTaHOBUTENM. Me)KMOJ'IeKyJ'IﬂprIe n
BYTPUMONEKYNAPHblIE OKUCNTUTENNbHO-BOCCTAHOBUTEIbHbIE peakunin. Peakunn ancnponopunoHnpoBaHUA. MeTon
ANIEKTPOHHOro H6anaHca. 3Ha4eHVe OKUCNTENBHO-BOCCTAHOBUTESbHbIX peakuni.

Tema 2. CTpoeHMe atoMa u XxmMm4yeckasl CBsi3b.

CocTaeHble YacTy atoma - AP0 (MPOTOHbI, HEMTPOHHI), 3NEKTPOHbI, KX 3apsa U Macca. KBaHTOBbIe YMcna: rnaBHoe,
opbuTanbHoe, MarHnTHoe, CrNHoBoe. ATOMHble opbuTanu. MHOroanekTpoHHble atombl. MpuHumn Maynu. Mpaswno
XyHaa. MakcumanbHoe YMCNo 3NEeKTPOHOB Ha 9HEPreTUYECKMX YPOBHSIX U MOLYPOBHSIX.

Meproaunyeckuin 3akoH . V1. MeHgeneesa, coBpeMeHHas hopmynmposka. Puanyeckumini CMbIC NOPSOKOBOro Homepa
anemeHTa. lNeprnoamnyeckas cmctema saNeEMEHTOB M ee CBA3b CO CTpOoeHreM atoma. [locnenosaTenbHOCTb 3an0NHEHWS
3MEeKTPOHHbIX 06onoYek atomoB. CTpykTypa NEPUOLANYECKON CMCTEMBI: MEPUOLbI, FPYMMbl U NOArPYnMbl. DNEKTPOHHbIE
cemelicTea s- , p-, d- u f-anemMeHToB.

KosaneHTHas cBsiab. OCHOBHblE NONOXeHWs MeToaa BaneHTHbIX ces3eit (BC). CBoicTBa KOBaNIEHTHOM CBA3N:
HanpaBneHHOCTb, HaChIWAeMOCTb. O-, TI-CBA3W. Tunbl rmbpuansaunm aToMHbIX opbuTanei n CTpykTypa Monekyn.
MonspHas n HenonspHas KoBaneHTHas cBsi3b. OCHOBHbIE MONOXeHWs MeToaa MonekynsipHelx opbutanein (MO).

VoHHas cBS3b Kak KpariHuii cnyyar nonspusaumm KoBaneHTHoW cBA3n. HeHanpaBneHHOCTb U HEHACBIWEHHOCTb NOHHOW
cBs3u. BonopogHas cBs3b. MeTannmyeckas CBs3b.

Tema 3. XuMnueckas TepmoauvnHaMMkKa U KUHeTuKka.

OCHOBHbIE MOHATUS XMMNYECKOW TePMOAMHAMMKI. [TepBbIi 32KOH TEPMOANHAMUKK. OHTanbnms. 3akoH ecca un
cnencTeue 13 Hero. PacyeT TennoBbix ahpeKToB XMMUYECKMX peakunii. Peakuum ak3oTepMmyeckmne n
aHOoTepMMYeckne. SHTponms. BTopoi 3akoH TepMoanHaMukn. Pacyet n3aMeHeHns SHTPOMNMM B XMMUYECKNX peakLmnsx.
CeobogHas aHeprus [mb6ca, camonpon3BoibHbIE 1 HECAaMOMPOW3BO/bHbIE MPOLIECCHI.
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XnMmnyeckas KMHeTuka u katanus CKOpOCTb XUMNYECKUX peaKLl,VIVI 1 dpakTopsbl, ee onpenengowme. OﬁpaTl/IMble n
HeO6paTVIMbIe XnMnyeckmne rnpouecchl. Xnmmyeckoe n (pas3oBoe paBHOBECHUE. CDaKTOpr, BO3,D.8|7ICTBYIOUJ.I/IG Ha
XnMn4yeckoe paBHoOBECHKE. KaTanmaaTopr CyLI.lHOCTb KaTannmTn4eckoro OencTBms. [OMOreHHbIn n FeTepOFeHHbII7I
katanna. Metonbl NOBbLIWEHUSA 3doPEKTUBHOCTIN TEXHONOrMYECKUX NPOLLECCOB 3a CHET UCMNO/Ib30BaHUS KaTann3aTopos.

Tewma 4. PacTBopbl.

Pacteopbl. Cnocobbl BeIpaXXeHWin KOHLEHTPaLUMM pacTBOpoB. PacTBopbl HE3NEKTPONMTOB U X CBOMCTBA. PaBHOBeCHs B
pacTeopax SnekTPonnToB. Teopns anekTponMTnYeckon auccoumaumnn. Boga kak pactsoputenb, BOAOMOArOTOBKA.
BonoopognHbii nokasartenb 1 ero BAMsHWE Ha X0, TEXHONorm4eckux npoueccos. 'maponns coneir. OCHOBHbIE criydaum
rmaoponusa conem.

,D,I/ICI'IepCHbIe CNCTEMDI. CTpOGHI/Ie, Knaccudgomkaumsa n cBoncTBa OncnepcCHbIX CUCTEM. MeTtoabl nony4yeHuns oncnepcHbIx
CUCTEM. eﬂeKTDOKVIHeTI/I‘-IeCKI/Ie ABNeHns. A,EI,COp6LI,I/I$I, €€ pa3HOBMUOHOCTU N NCMOJIb30BaHNE B TEXHOJTIOITMYECKNX
npoueccax.

Tema 5. NanbBaHUYeCKUe 3N1eMEHTbI U psia, HanNnpsXeHU MeTannos.

OnekTpogHble noTeHumansl. Bo3HWKHOBEHWE NoTeHUMana Ha rpaHvue Metann - pactsop. BooopoaHblii anekTpoa.
CrtaHgapTHble 3NeKTPOLHblE NOTEHUMANbI. DNEKTPOXUMNYECKMIA PSS HANPSXEHWUA MeTannos. YpasHeHne HepHcTa.
anbBaHW4ecknin anemMeHT BonbTa. ManbBaHwyeckuii anemeHT Skobu-LaHnans. KoOHUEHTPaLWOHHBIA ranbBaHNYECKNiA
anemeHT. 3J1C ranbBaHNYeCKOro anemMeHTa.

Tema 6. Koppo3susi MeTannos.

Buabl koppoaun Metannos. Kopposusi xuMuyeckas U anekTpoxummyeckas, ux ocobeHHocTn. Cxema anekTpoXUMUYECKOii
KOppo3uun. AHOOHOE OKVCIEHVE MeTanna 1 katogHas nenonsipusaums. Buabl genonspusaumm: KUCnoponHas u
BoLopoaHas. Kopposwsi npu KOHTaKTe OBYX METANNOB. 3awuta METANNOB OT KOPPO3nU. AHOLHbIE Y KATOAHbIE
3alMTHBIE METANIMYECKME NMOKPbITUS. DNEKTPOXMMUYeckas 3awmta. Meton npotekTopos. VIHrMbutopsl Kopposuu.

Tema 7. 9neKTponns pacTBOPOB U pacniaBoB 3NeKTPONUTOB.

OnekTponn3 pacnnasoB 3NEKTPOUTOB. DNEKTPONM3 PaCTBOPOB 3NEKTPONMTOB C PACTBOPMMbIM Y HEPACTBOPVMbIM
(MHepTHbIM) aHoAoM. [ocnenoBaTenbHOCTb Pa3psAakM MOHOB B pacTBOPaXx U pacnnasax aNeKTPOAnToB. 3aKOHbI
3MEeKTPONun3a: NepBbiii, BTOPOM 1 06 beOVHEHHbIV 3akoHbl Dapanes. MpumeHeHne anekTponusa. 'anbBaHuyeckne
NoKpbITHA.

Tema 8. O6LLMe cBOUCTBA METaNNOB.

Obwas xapaktepuctuka MeTannios. [onoxXeHne MeTannoB B NEPUOLNYECKON cMCTEME aneMeHToB. Knaccudpmkaums
MeTannoB. XvMuyeckas CBsi3b B METANNax U crnnaeax. Tunbl Kpuctannmyieckor pewetku. Obwme domanyeckme cBocTBa
MeTannoB. XvMuyeckas akTMBHOCTb META/IOB. XapaKTEPUCTNKA METANIOB Pa3NnYHbIX 3NEKTPOHHbIX CEMENCTB.

Tema 9. BoicokomonekynsipHbie coeuHeHus!.

OneMeHTbl opraHmyeckor xumun. OCoBEHHOCTU, CTPOEHME U KNaccugUKaums OpraHnyeckmx coefmHeHuia. MNonumepsl n
onuromepbl. OpraHmyeckne 1 HeopraHnyeckme nonvmepbl. MeToapl NonyYeHrs NoONMMEPOB: NOMMEpPU3aLns,
nonuKoHaeHcauus, cononnmepmaauus. CTpoeHre n ceoictea nonumepos. MonekynsipHas Macca nonMmMepos.
3aBUCKMOCTb CBOMCTB MOMMMEPHbBIX MATEPUANIOB OT COCTaBa U CTPYKTypbl. Icnonb3oBaHMe NONMMEPHbIX MaTepranos B
COBPEMEHHbIX TEXHONOMMYECKMX npoteccax. MNepepabotka nonumepos. BaxHeliumne nonMMepbl: NOAMSTUIEH,
MONUNPONWIIEH, NONMBUHUAXNOPUA, TECPNOH (ChTOpOnnacT-4), NonMMeTUIMETakpUnar.

5. MNepeuyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns 41 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS NO
AucUUIIMHe (MOAYIHo)

CamocTosiTenbHas pabota oby4arolLyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeAcTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO cCaMoCTosITeNbHyto paboTy. CamocToaTenbHas paboTta obydyatowmxcst
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHbIX TEM (Pa3fenos) AUCLMUMIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 06yyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4YHYHO 1 CMPaBOYHYIO MTEPATYpPY, BbINONHSAT 3aJaHuUsi, HanNpaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHunsauus caMocTosTenbHO paboTbl 0By4aroLWMXCs PernaMmeHTUpyeTcs HOPMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

Mopsnok opraHM3aLummy 1 oCyLecTBIEHNS 0Dpa3oBaTeNbHON AeATENbHOCTH NO 06pasoBaTefbHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHOM paboTbl CTYAEHTOB BbICLIMX yHEOHbIX 3aBEAEHUIA"

YcTaB chenepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTeNbHOMO yYpeXaeH s
BbICLWEro npodeccroHansHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOJ'I)KCKOFO) hbenepanbHOro yHmeepcureta
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6. dOHA OLEeHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

6.1 MepeyeHb KOMMNETEHLMI C YKa3zaHUEM 3TanoB UX hopMupoBaHus B NpoLiecce 0CBoeHUsi o6pasoBaTtenbHOMN
nporpaMmMbl U POPM KOHTPONSI X OCBOEHUSI

dopMa KOHTpons OueHunBaeMblie
KOMMeTeHuun

dran Tembl (pa3nenbl) AUCLUMIIUHDBI

Cemectp 1
TeKyLL M KOHTPOIIb

1. PeakuuoHHas cnocobHocTb BelwecTB. KUCNOTHO-OCHOBHLIE U
OKMCNNTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA BELLECTB.

2. CTpoeHme aToMa u xMmmnyeckast CBs3b.

4. PacTsopbl.

5. ManbBaHM4YecKue aNeMeHTbI U PSS HANPSXEHUA METanmoB.
6. Koppoaunsa metannos.

7. OneKkTponua pacTeBOPOB M pacniaBoOB 3NEKTPONNTOB.

1. PeakunoHHas cnocobHocTb BelecTB. KMCNOTHO-OCHOBHbIE U
OKNCNNTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA BELLECTB.

. CTpoeHue atoma n xmmmnyeckas CBs3b.

. XvMmnyeckas TepMognmHaMuka 1 KNHeTmka.

. PacTBopbl.

. FanbBaHWyeckne anemMeHTbl U PO HANPSXXEHUA METANNOB.

. Koppoausi metannos.

. ONeKTponn3 pacTBOpPOB M pPacniaBoB 3NEKTPONUTOB.

. BoicokomonekynspHble coeanHeHns.

. PeakumoHHas cnocobHocTb BelwecTs. KNCNOTHO-OCHOBHbIE U
KVUCNUTENIbHO-BOCCTAHOBUTE/bHbIE CBOWCTBA BELLECTB.

. CTpoeHue aTomMa 1 xmMm4yeckasi CBsi3b.

. XuMmyeckas TepMoanHammKa 1 KMHeTuka.

. PactBopbl.

. FanbBaHW4Yeckmne 3NeMeHTbl 1 PSiL HANPSXXeHW MeTannos.

. Koppoausi metannos.

. DNeKTPONn3 pacTBOPOB 1 PacrIaBoB 3NEKTPONNTOB.

. Obwwme cBoiicTBa METanoB..

. BblcokoMonekynsipHble coeauHeHNS.

. PeakumoHHas cnocobHocTb BelwecTB. KMcnoTHO-OCHOBHbIE U
OKVCNNTENBbHO-BOCCTAHOBUTENbHbIE CBOMCTBA BELECTB.

2. CTpoeHMe atoma n XMMn4eckas CBs3b.

3. XuMnyeckas TepMoauHaMmUKa 1 KUHeTMKa.

4. PactBopbl.

5. FanbBaHMYeCKME SNEMEHTDI U PSAL HANPSXEHWIA METaNoB.
6. Koppoaus metannos.

7. ONeKTpONn3 pacTBOPOB 1 PACMIABOB NEKTPONUTOB.

1 NabopaTtopHbie

paotsl OrK-2, OK-1

o |McbmenHas pabota|qy, 4 _OrK-2

3 |TectupoBaHne OK-1, OriK-2

OO NOORAWNO =([ONOOTAWN

4 KoHTponbHas

pabota OK-1, OlK-2

Sk3aMeH OK-1, OlK-2, MNK-23

6.2 OnucaHne nokasateneun n KpuTtepues OLeHUBaHUS KOMMNETEHLMA Ha pa3nnyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHuns

N YMEHMS NMOMNHOCTbIO
ocBoeHbl. PeaynbTar
nabopaTtopHoit paboTol

1 YyMEHMUSI B OCHOBHOM
0CBOEHbI. Peaynbrar
nabopaTopHoii paboTol

Heobxonnmble HaBbIKK
N YMEHNS 4aCTUYHO
OCBOeHbl. Pesynbrar

HeobxoavMble HaBbIKU
N YMEHNSI HE OCBOEHDI.
PesynbTar

Kputepum
®opma OLLeHMBaHUs 3ran
KOHTpoOns

OTANYHO XopoLuo Y nosn. Heyn.

Cemectp 1

TeKyw Uit KOHTPONb

Na6opatopHble |O6opynoBaHme n O6opynosaHue 1 O6opynosaHue n O6opynosaHue n

paboTbi METO[bl NCMONb30BaHbl (METOAbl NCMONb30BaHbl (METOAbl YaCTUHHO MeTOAbl MCMOb30BaHbI 1
npaewnbHo. MNposiBneHa (B OCHOBHOM MpaBUIbHO. MCMONb30BaHbI HenpaBUbHO.
npeBocxoaHas MposiBneHa xopowas  [npaeunbHo. MposieneHa |MposiBneHa
TeopeTunyeckas TeopeTnyeckas YLOBNETBOPUTENbHAS  |HEYLOBNETBOPUTE/bHAS
noAaroToBKa. MOAroTOBKA. TeopeTunyeckas TeopeTnyeckas
Heobxoaumble HaBbikn |HeobxoauMble HaBbiky  [MOAFOTOBKA. NOAroTOBKA.

MONHOCTBLIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoli paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €6 4acTU4HO He COOTBETCTBYeT eé
uensm. Lensim. COOTBETCTBYET €€ Lensim.
Lensim.
SAEKTPOHHBH
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CUCTEMATMYECKOE U
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepwana, ymeHume
cB0O6OHO BbINOMHATb
3ajaHus,
npenycMOTPEHHbIE
nporpammon, yceoun
OCHOBHYIO nuTepaTypy v
3HaKOM C
OOMNOSTHNTENbHOW
nnteparypon,
peKkoMeHO0BaHHOM
nporpammon
OVNCLMNIINHBI, YCBOMWN
B3aMMOCBSA3b OCHOBHbIX
MOHSATUIA ONCUMNNVHBI B
WX 3HAYeHUN ons
nprnobpeTtaemoi
npogoeccum, NpPosBun
TBOpPYECKME
cnocobHoCcTn B
NMOHUMaHWK, N3NOXEHNM
M UCNONb30BaHMK
y4ebHO-NPOrpamMMHOro
maTtepuana.

y4ebHO-NPOrpaMMHOro
martepuana, ycrnewHo
BbINOAHWN
npenycMOTPEHHble
nporpamMmor 3agaHus,
YCBOW/ OCHOBHY!O
nnTepaTtypy,
PEKOMEHO0BaHHY0
nporpammorn
OMCUMNNWHBI, MoKa3sarn
CUCTEMATMYECKNIA
Xapaktep 3HaHuii rno
OMCUMNNIMHE 1
CMnocobeH K ux
caMmocTosiTeNbHOMY
MONOMHEHNIO 1
0OHOBNEHNIO B X00€
nanbHeinwer y4ebHol
paboTbl 1
npogoeccnoHanbHom
NesTeNnbHOCTN.

y4ebHO-NPOorpamMMHoOro
matepvana B o6beme,
Heobxo0aMMoM ans
JLanbHenwemn yyebbl n
npencrosiwein pabortol
no npodpeccun,
crnpaBuncs ¢
BbINONMHEHWEM 3adaHWNA,
NpPeLnycMOTPEHHbIX
nporpammon, 3Hakom c
OCHOBHOW NUTEpPaTypon,
peKkoMeH00BaHHOM
nporpammot
OMCLUMNANHBI, 0ONYCTWA
MOrpewWwHocTN B 0TBETE
Ha aK3aMeHe 1 npw
BbINOMHEHUM
9K3aMeHaLUMOHHbIX
3a4aHuid, Ho obnanaet
HeobXx0AUMbIMM
3HaHMSAMU Ons nX
ycTpaHeHns noa
PYKOBOLCTBOM
npenonasaTens.

B 3HAHUSIX OCHOBHOIO
y4ebHO-NPorpaMMHOro
matepwana, nonycTun
NpPVHUMNManbHble
OowWKnOKM B BbINONHEHWUN
npenycMOTPEHHbIX
nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXNUTb 00yyeHme
WU NPUCTYNUTb MO
OKOHYaHWN
yHUBeEpcuTeTa K
npogoeccroHasnbHom
nesitensHocTn 6e3
LOMNONHUTENbHBIX
3aHATUIA NO
COOTBETCTBYIOWWEN
ONCUMNIINHE.

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.| 2
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
cnocobHoCTM 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.
TecTnpoBaHue [(86% npaBunbHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTBEeTOB U1 Honee. NpaBW/bHbLIX OTBETOB.  [MPaBUNbHbLIX OTBETOB.  |OTBETOB U MEHEE. 3
KOHTpOJ‘IbHaFI I'IpanmbHo BbIMONMHEHDbI I'IpanmbHo BbIMO/THEHA 3a,uaHv|;| BbIMONMHEHDI 3a,uaH|/|9| BbIMO/THEHbI
pabota BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HaNONOBUHY. [MEHEE YEM HANONOBUHY.| 4
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTtaytOT [MpooemoHcTpupoBaH
BbICOKMWIA YPOBEHb MpucyTtcTeytOT cepbésHble owmnbKy. HeyooBNEeTBOPUTENbHbIV
BnageHnsa matepunanoM. |He3HaudnTenbHble npO)J,eMOHCTpI/IpOBaH YpOBEHb BnageHus
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHbIA  |MaTepuanom.
npeBocXoAHble lMpooeMoHCTpUpOBaH  |ypoBEHb BNadeHNS MposiBneHsb
cnocobHoCTM XOpOoLWWnii ypoBEHb mMartepvanom. HepocTaTouHble
NPUMEHATb 3HAHNA U BnageHunsa matepuanom. npOﬂBﬂeHbl HWN3Kne CnocobHoCTU
YMEeHUNA K BbINONTHEHUIO I'Ipo;uaneHu cpenHmne crnocobHocTH MPUMEHATb 3HAHNA N
KOHKPETHbIX 3anaH|/||7|. CNocobHOCTU NPUMEHATb 3HAHNA N YMEHUNA K BbINOJIHEHUIO
NMPUMEHATb 3HAHNA N YMEeHUA K BbINOJIHEHNIO (KOHKPETHbIX 3ap,aH|/||7|.
YMEHUNA K BbINOJTHEHNIO ([KOHKPETHbIX Sa,EI,aHI/IIZ.
KOHKPETHbIX 3a0aHWIA.
Ok3ameH O6yuvatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyxun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHune OCHOBHOrO 3HaumTenbHble Npobenel
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6.3 TunoBble KOHTPONbHbIE 3afaHUSA UM UHbIe MaTepuanbl, He06XOoAUMbIe 415l OLLEHKW 3HaHUW, YMEeHUH,
HaBbIKOB U (MNK) ONbiTa OEeATENbHOCTU, XapakTepu3yHoLLMX aTanbl POPMMPOBaHUSA KOMMETEHLMI B NpoLecce
0CBOeHUs 06pa3oBaTeNnbHON NPOrpamMmbl

Cemectp 1

TeKkyLuin KOHTPOIb

1. TabopaTtopHbie paboTbl

Tembl 1,2,4,5,6,7

Tema 1. PeakunoHHas cnocobHocTb BewecTs. KNCNOTHO-OCHOBHBIE 1 OKUCIUTENBHO-BOCCTAHOBUTENbHbIE CBOMCTBA
BELLECTB.

1.1. TabopaTtopHas pabota "OCHOBHbIE KNacchl HEOPraHNYeCKNX COeanHEHMN".

CopepxaHue nabopatopHoii paboTbl: 03HAKOM/IEHE C HOMEHKNATYPOW HEOPraHNYECKUX COeLMHEHNA, N3yYeHne
cnocoboB NONy4eHUst 1 CBONCTB OKCUAOB, OCHOBAHWI, KACOT U COMEiA.

Bonpocbl k 3awmTe nabopatopHoi paboTbl.

1. Knaccudpmkaums HeopraHn4eCcknx CoOe AUHEHWNA.

2. OKkemapl: KACNOTHbIE, OCHOBHbBIE, aMJPOTEPHbIE, - HOMEHKNATYPA, CBONCTBA. [1pMBECTM NPUMEpLI, HANUCATb YPaBHEHNS
peakumi.

3. OcHoBaHus: knaccucmkaums, nonyyeHme, HoMeHKnaTypa, CBOMCTBa.

4. Knucnotbl: knaccmdprkaums, nonyvyeHue, HoOMeHKnartypa, CBoMcTBaa.

5. Conu: knaccudpmkaums, nonyyeHme, HOMeHKnaTypa, CBOMCTBa.

1.2. NabopatopHas paboTa "OKUCIMTENbHO-BOCCTAHOBUTENbHbIE peakummn”

CopnepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHUE C PeaKLMAMN, NOYILMMU C UBMEHEHVEM CTEMEHMN OKUCNEHWS, C
TNaMmy OKNCNNTENbHO-BOCCTAHOBUTENBHBIX PEAKLMiA, C METOA4AMMW COCTABNEHUS YPABHEHWIA 9TUX peakLuuii.
Bonpochl k 3awmTe nabopatopHoii paboTbl.

1. Kakne peakuum HasblBaOTCS OKMCNNTENIbHO-BOCCTAHOBUTENBHLIMI?

2. Y10 Takoe oKMCNuTENb, BOCCTAHOBUTENb, CTEMNEHDb OKUCNEHNSA?

3. Kakme npouecchl Ha3blBalOTCA OKMCNEHVNEM, BOCCTAHOB/IEHNEM?

4. Tvinbl OKUCNNTENbHO-BOCCTAHOBUTENbHBIX PeakLMi: XxapakTepUCTKa MEXMONEKYNSIPHbIX U BHYTPUMONEKYNAPHbIX
OKUCNNTENbHO-BOCCTAHOBUTENbHBIX peakumin. Peakumm omcnponopumoHMpoBaHnsS.

5. OKMCNMTENbHO-BOCCTAHOBUTENbHAS ABOMCTBEHHOCTD. [pMBECTM NpUMeEpDI BelwecTs, obnaaatowmx
OKUCNNTENbHO-BOCCTAHOBUTENbHOW OBOWCTBEHHOCTbIO.

6. MocnenoBatenbHOCTb AENCTBUI NPU UCMONb30BAHUM METOAA SNEKTPOHHOro banaHca.

Tema 2. CTpoeHMe aToMa 1 XMMMYECKast CBS3b

NabopatopHas pabota "CTpoeHne atoma. DNeKTPOHHbIE CEMENCTBA 31EMEHTOB."

CopnepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHNE CO CBOVCTBAMU SNIEMEHTOB, OTHOCSILMNXCS K 9NEKTPOHHBIM
CceMelicTBaM s , p, d, 1 NX COEAMHEHWIA.

Bonpochl k 3awmTe nabopatopHoii paboTbl.

1. KBaHTOBbIE YMCna: rnaBHoe, opbuTanbHoe, MarHUTHOE U CNMHOBOE. YTO onpenensieT kaxaoe u3 aTux Yicen? Kakue
3HaYeHMsl MOryT NPUHMMATb KBAHTOBbIE Yncna?

2. CchopMynmpyinTe NPUHLMMBI 3aN0NHEHUS ANEKTPOHHBIX 060104EK aTOMOB U NMOSICHUTE UX MPUMEPaMU.

3. ONeKTPOHHbIE CEMECTBA SNIEMEHTOB: S, P, d, f - anemeHTbl. OnpeaeneHue, obwme OPMynbl 1 X PACTONOXEHWE B
Tabnvue O.M. MeHgeneesa.

7. 3anucatb aNeKTPOHHbIE KOH(OUIypaumm cneayowmx atToMoB 1 rpacdinyeckne n3odbpaxeHmns nx anekTPoHHbIX GOOPMyN B
HOPManbHOM U BO3OYXAEHHOM COCTOSHUSAX:

s - anemeHToB Mg, Ca, Sr, Ba,

p - anemeHTOB P, S, Si,

d - anemenToB Mn, Fe, Co, Ni.

Tewma 4. PacTeopbl.

NabopatopHas paboTa "MMaponus conei”

ConepxaHue nabopatopHoit paboTbl: N3y4YeHne rmaponnsa conei.

Bonpocsl k 3awute nabopatopHoit paboThbl.

. YTo HasbiBaeTcs rmpponnsom conen’?

. Kakne conun nogsepratorcs rugponuay?

. Kakue conu He noggepratotcs rugponusy? MpueennTe npuMepsl.

. MpuBennTe NpuMepbl rMApPoNIM3a coneli no KaTnoHy, Mo aHWOHY, MO KaTMOHY 1 aHUOHY.
. OLHOCTyneHYaThI 1 MHOrOCTYNEeHYaTbI rMAPoONm3.

. Kakne dpaktopbl BIMAIOT Ha CTENeHb rmaponnsa conen?

. Hannwure ypaBHeHus peakuumii rmaponnsa B MONEKYISPHOM, MOHHOM 1 COKPALLEHHOM UOHHOM BUAE ANs Cleayowmx
coneii: kapboHaT HaTpuWs, XNOPUA HAaTPUS, aleTat aMMOHNS.

NO O~ WD =
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Tema 5. ManbBaHUYeECKMNE SNEMEHTbI U PSL HAMPSXEHWUIA METaNOB.

NabopatopHas paboTa "lManbBaHUYeCcKne 3NEMEHTHI".

ConepxaHue nabopatopHoi paboTbl: 03HAKOMMEHUE C YCTPOWCTBOM U paboTol rafibBaHUYECKNX 3N1EMEHTOB.
Bonpocebl k 3awute nabopatopHoit paboTbl.

1. O6bsicHuTe 0bpa3oBaHmMe OBONHOIO 3NEKTPUYECKOrO CNOS Ha rpaHuue MeTann - pacTBop, BO3HUKHOBEHME
9NEeKTPOLHOro noTeHumana.

2. Y70 HasblBaeTcs cTaHOaPTHLIM SNEKTPOOHbIM MOTEHUManoM Metanna?

3. Psig HanpsixeHuin metannos. Kakne BbIBOAbI MOXHO caenath U3 NMONOXEHWs MeTanna B psay HanpsikeHnin?
4. Y10 Ha3blBaeTCS ranbBaHNYECKUM SNEMEHTOM?

5. Tunbl ranbBaHNYECKMX SNEMEHTOB: rafibBaHNYeCcKUii aneMeHT BonbTta, Akobu-IaHnans, KOHLEHTPaLMOHHbINA
ranbBaHWUYecKkuii anemeHT. MNpreeanTe npuMeps.

6. Kak no doopmyne HepHcTa onpenenntb 3Ha4eHne paBHOBECHOIO 3NEKTPOAHOMO NoTeHUmana metanna?
7. Kak paccuntbiBaetca 3C ranbsaHn4eckoro snemeHTa?
8. B 4eM otnnume ranbBaHn4eckoro anemeHTa Akobu-IaHunansa ot snemeHta Bonbta?

Tema 6. Kopposns metannos.
NabopatopHas paboTa "Kopposusi metanios"

CopepxxaHue nabopatopHoi paboThl: 03HAKOMIIEHME C Pa3NNYHBIMU BUOAMU SNEKTPOXUMUYECKOMN 1 XMMUYECKOM
KOppPO31K1 MeTasnoB..

Bonpochl k 3awmTe nabopatopHoit paboTbl.
1. Yto Takoe koppo3ns metannos? Kakme Buabl KOppo3mmn MeTannos Bol 3HaeTe?
2. B 4em 0TAnMYMS XMMNYECKOW 1 3NEKTPOXMMNYECKON Koppo3un?

3. Uto npencTaensiet coboin xummyeckas kopposusi? B kakux cpegax oHa npotekaeT? MNpvBenute npuMepbl U ypaBHEHNS
peakuuii ra30BO KOPPO3WM 1 KOPPO3WM B HE3NEKTPONUTAX.

4. KakoB MexaHu3M 3/1eKTPOXMMYECKO Koppoaun? Buasl oenonsipusaumu.

5. Cxema anekTpoxXuMmny4eckorn Kkopposun. Kak HasbliBaeTcs npoLecc 0TBoAa dNekKTPOHOB C KaTOOHbIX y4aCcTKOB Npu
SNEKTPOXUMUNYECKOI KOppo3nn?

6. KakoBbl MeTOabI 3aWMTbl METANIOB OT KOPPO3UN?
7. Kakne metannbl NPpUMEHSAIOTCA B KAYECTBE aHOOHbIX U KaTOAHbIX MOKPLITWIA Ha Xenese?

Tema 7. OnekTponns pacTBopOB 1 PacniaBoOB 3M1EKTPONNTOB.

NabopatopHas paboTa "9nekTponna pacTBOPOB 1 pacrnnaBoB SNeKTPOANToB"

Na6opatopHas paboTta

CopepxaHue nabopatopHoli paboTbl: 03HAKOM/IEHNE C ANEKTPOSIM3OM BOAHbLIX PACTBOPOB C PACTBOPUMBIM U
HepacTBOPMMbIM aHOA0M, NONyYeHMe LMHKOBOrO NOKPLITUS.

Bonpocebl k 3awute nabopaTtopHoit paboTbl.

1. YTo Ha3biBaeTcs anekTponn3om? Buabl anektponmaa.

2. Kakne npouecchl NpoTekatoT Ha anekTpoaax npw anekTponM3e pacnnasa xaopuaa Hatpusa?

3. Kakosa nocnenosatenbHOCTb paspsna KaTMOHOB Ha KaTohe npwv 9NekKTponM3e BOAHbIX PacTBOPOB CONEn?

4. Kakosa nocnepnosaTenbHOCTb pa3ps4a aHUOHOB Ha aHOAE NPW 3NEeKTPONn3e pacTBOPOB COMEN C MHEPTHLIM aHOA4OM?
MNpuBeonTe npUMepbl MHEPTHBLIX aHO4O0B.

5. Kak npotekaeT anekTponn3 BOAHbIX PACTBOPOB COMEN C aKTUBHbIM (PacTBOPMMbIM) aHOLOM?

6. [laTb (OOPMYNMPOBKM 1 3anMcaTb MaTeMaTnYeckn NepBblid, BTOPOA U 06 beANHEHHDI 3aKoHbI Papanes.

7. MNpuyMeHeHne anekTponuaa.

2. NMnucbmeHHas pabora

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

MpvMepbl 3aaaHnil Anst IMCbMEHHON paboThl.

Tema 1. PeakUMoHHasi cnocobHOCTb BEWECTB.

1. CocTaBbTe doopMybl coneii: rmppokcoxnopuia meam (1) n rmgpochocara 6apusi. Hanuwmte ypasHeHNs peakuuii
npeBpaLeHns 3TMX Conel B CpeaHne Conu.

2. CocTaBbTe hopMynbl aurnapodoocdpata kanbumsi, rmppokcoxnopuma xpoma (1), kapboHarta kanusi.

3. Hannwwute ypaBHeHne peakummn npespatweHme rugpokcoxnopuaa xpoma (l11) 8 xnopng xpoma (lll).

4. Vicxopsa 3 rugpokeuaa kanbumsa n goocopHOM KMCNOTbl, COCTaBbTe (DOPMYNbl BCEX TEOPETMYECKU BO3MOXHbIX CONeMn,
Ha30BUTE UX NO MEXAYHAPOOHON HOMEHKNaType.

5. PaccTaBbTe KO3goMLMEHTHI B YpaBHEHWMN peakLuy METOAO0M 311eKTpoHHOro 6anaHca. Hanoute okmcnmTens 1
BOCCTAHOBUTESb.

Cr(NO3)2+Br2+KOH—K2CrO4+KBr+KNO3+H20
6. Onpe,u,enMTe TUNbl OKNCNUTENbHO-BOCCTAHOBUTE/IbHbIX peaKLl,I/II?I. YKaxumTte okucnmtenb u BOCCTaHOBUTENb
a. H2S+8HNO3=H2S04+8NO2+4H20

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

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

d. 3HNO2=HNO3+2NO+H20
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e. NHANO2=N2+2H20

Tema 2. CTpoeHue atomMa 1 XuMmyeckas CBA3b.

1. HanvwwnTte nonHble 3NeKTPOHHbIE CHOPMY/ibl aTOMOB CNEOYIOWMX 3IEMEHTOB: XPOM, NNaTnHa, Bonbdpam, Xeneso,
KobanbT, HUKENb, ONIOBO, MapraHeL, paauii, radoHuin, repMaHuia, 6pom, BUCMYT.

N306pasmnTe pacnpeneneHne BaneHTHbIX 3NEKTPOHOB MO KBAHTOBLIM S4eiikaM B CTaLMOHAPHOM 1 BO30YX AEHHOM
COCTOSIHUN.

2. YKaxuTe BCe BO3MOXHblE BaNEHTHOCTM aTOMOB Cepbl, 0occhopa 1 Xnopa B XMMUYECKUX COEAUNHEHNSX

3. KBaHTOBbIE YKCna: rnaBHoe, opbuTtanbHOe, MarHUTHOe 1 cnHoBoe. [atb XapakTepucTuky, NPUBECTW NPUMEpDI.
4. Onpenenute TN rmbpuansaummn LeHTpanbHoro atoma B Mmonekynax: CH4, BH3, NH3, BeF2, PCI5. YkaxuTe
reoMeTprnyeckoe CTPOEHUe 3TUX MONEKYI.

5. Onpepnenute kpaTHocTb cBa3u metogom MO JIKAO B monekynax: H2, O2, CI2, N2, Br2.

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

7. YKaxuTte, Kakoi BUA XMMUYECKOW CBSA3W peannayeTcs Mexay atoMammn 3fIeMEeHTOB C NopsaKoBbIMU HoMepamu 1 1 17,
3n9.

Tema 3. Xummnyeckas TepmoanHammka n KMHeTumka.

1. BbluncnnTe nsmeHeHne ceobonHol aHeprum Mmbbca n onpeaennte BO3MOXHOCTb NPOTEKaHMs peakumm npu T = 298
K:

Fe203 (18) + 3H2 (r) — 2Fe(1B) + 3H20 (r)

CraHpapTHbIe 3Ha4YeHNS TEPMOANHAMUNYECKUX (OYHKLMIA B3ATb B CMPABOYHMKE.

2. TemnepatypHbI KOSGUUMNEHT peakunn paseH 3. Onpenennte, Kak USMEHUTCS CKOPOCTb peakumnm Npy NoBbIWEHUN
Temnepatypbl ot 300 K go 320 K.

3. Paccuutatb aHTanbnuio npespauweHus rpadvra B anMas, eCnv sHTanbnng cropaHus rpadura = -393,4 k Ix/monb, a
anmasa = -395,28 kx/monb.

4. MNpun Temnepartype kuneHns beHsona (Tk = 353 K) XxmakocTb 1 nap paBHOBECHLI. YeMy paBHa SHTPOMUS UCMAPEHNS,

€cnu sHTanbnus ncrnapexHns coctasnset 34,3 kx/monb?

5. Boluncnuts AG B peakumm n K paBHoBecus:

S02 (r) + NO2 (r) — SO3(r) + NO (r)

CraHpapTHbIe 3Ha4YeHNs TePMOANHAMUNYECKNX (OYHKUMIA B3STb B CMPaBOYHMKE.

Tewma 4. PacTeopsl.

1. Onpegnennte maccy rugpokcuga Hatpus, cogepxauytocsa B 500 mn ero 1M BogHoro pacrteopa.

2. OnpepennTte BogopoaHbIi nokasarens (pH) pacTeopa rmgpokcuaa Kanus, uMerowero KoHueHTpauuo 0,01 monb/n.
3. OnpenenvTte NPOLEHTHYIO KOHLIEHTPALMIO pacTBOpa, NONy4YeHHOro npu pacteopeHun 50 r HuTparta cepebpa B 150 r
BOObI.

4. OnpepnennTe YNCNO MONEN CONSHOM KNCNOThI, cogepxaumxcs B 500 mn eé 1M pacTteopa.

5 Onpegnenute TnTp pacteopa, cogepxauero 4 r NaOH B 200 mn pacTtsopa.

6. MNpuBennTe NpuMepbl CONen, KOTopbie NOABEPraTCs rMaponMay No KaTuoHy, Mo aHUOHY. 10 KaTUOHY 1 aHUOHY
OOHOBpPEeMeHHO. HanuwuTte ypaBHeHus peakumin. Kakne conu He noasepratTcs ruaponmsy?

Tema 5. ManbBaHUYecKre aNeMeHTbI 1 PSA HANPSXXEHUI METANNOB

1. CocTaBbTe CXeMy ranbBaHM4eckKoro afnemMeHTa Bonbra, 06pa3OBaHHOFO LUMHKOBbIM N MarHMeBbIM 3/1eKTpooamMin.
Hanuwwnrte ypaBHEHNA aNeKTpPogHbIX NPOLLEeCCOB.

2. Bblumcnute 3.4.C. rafbBaHWYeCKOro aNeMeHTa:
Zn/ Zn(NO3)2, 0,1M // Cd(NO3)2, 1M /Cd
Hanuwute ypaBHEHNS 9NeKTPOLHbIX MPOLECCOB, M306pasnTe CXeMy ranbBaHUYECKOrO S/IEMEHTA.

3. CocTaBbTe CXeMbl OBYX ralbBaHW4eCKNxX 3/1IeMeHTOB, B O4HOM 13 KOTOPbIX Melb 6bina 6bl KaToaoM, a B Opyrom aHonom.
Hanuwmnte ons Kaxaoro n3 sTnx 3N1eMeHTOB 9NIEKTPOHHbIE YPaBHEHWS peakumii, NpoTekamwWwmnx Ha aHoae 1 Kkatode.
Paccuutaiite 5.4.C. 3TUX ralbBaHUYECKUX 3NIEMEHTOB A5 CTaHO4aPTHbIX YCIIOBUIA.

4. BbluncnuTe 3.4.C. ranbBaHNYeckoro anemMeHTa:
Mg / MgS0O4, 0,1M // CuS0O4, 0,1M / Cu.
Hanuwwute ypaBHEHNS 9NeKTPOLHbIX MPOLECCOB, M306pasnTe CXeMy ranbBaHUYECKOrO SfEMEHTA.

5. CoctaBbTe CXeMy rajibBaHM4eCKoro ajieMeHTa Bonbra, O6pa3OBaHHOFO MeOHbIM N LMHKOBbIM 3NEeKTpOo4aMNn. Hannwwnte
YpPaBHEHNA aNEeKTPOOHbIX MPOLECCOB.

Tema 6. Kopposns metannos

1. XXeneso HaxoouTCs B KOHTAKTE:
a. C OfI0BOM;

b. ¢ unHKoM.

YkaxuTe, Kakow MeTann 6y,ﬂ,eT OKUCNATLCA B KaXO0M U3 3TUX Cnhy4aes. Hanuwwute CXeMy KOPpPO3MOHHbIX npoLeccoB BO
BNa>XHOM BO34yxe N B pacTtBope cepH0|7| KNCNOThI.

Crpanunua 10 s 20.




Mporpamma ancumnauHbl "Xumma"; 09.03.02 "NIHbopMaLMOHHbIE CUCTEMbBI 1 TEXHONOMNA".

2. Kakoe nokpbiTve MeTanna HasbiBaeTCs aHOLHbIM 1 Kakoe KaTtoHbIM? Ha30BMTE HECKONBKO METANNOB, KOTOPbIE MOTYT
CNYyXWTb OJ15 aHOLHOIO M KaTOLHOro NoKpbITUSA Xenesa. CocTaBbTe ypaBHEHUS aHOAHOMO 1 KATOAHOMO MPOLECCOB,
MPOVICXOOSALMX MPU KOPPO3MK XENesa, NMOKPbITOrO LIMHKOM BO BNaXXHOM BO31yXe.

3. [IBe xenesHble NNacTuHbl, YACTUYHO MOKPbITbIE OAHA ONOBOM, Apyras Meabto, HAXOASATCS BO BaXHOM Bo3ayxe. Ha
Kakoi 13 aTuX NnacTuHoK beicTpee obpasyercs pxaeynHa? Movemy?

CocTaBebTe ypaBHEHUS MPOLECCOB KOPPO3UW 3TUX NNACTUHOK.

4. B 4eM 3aKkntoyaeTcs CyWHOCTb NPOTEKTOPHOM 3aWmThl METANNOB OT Koppo3un? MpuseanTte NpUMep NPOTEKTOPHON
3alWmMTbl Xenesa B HeTpanbHOW cpene

CocTaBbTe 3NEeKTPOHHbIE YPaBHEHNS aHOLHOIO M KaTOLHOro NMpPOLLECCOB.

5. O6bsICHNTE, NOYEMY OLIMHKOBAHHOE XEene30 BO BIaXXHOM BO3AYXe He KOPPOoAMPYET Aaxe Nnpu HapyweHUU NokpbITus, a
NyXeHoe Xeneao (NMoKpbIToe TOHKMM CMOEM 0/10Ba) BbICTPO NOKPLIBAETCS PXABYMHOWA.

Hanuwute cxemy KOPpPO3MOHHbBIX NMPOLIECCOB.

6. Xene3o nokpbITo HKeNneM. Kakoit n3 Metannos 6ynet KOppoLMpPOBaTh B ClyHae paspyleHust MOBEPXHOCTW NOKPbITUS?
Hannwute cxemy KOPPO3MOHHbBIX MPOLLECCOB:

a. BO Bla>XHOM BO34yXe, b.B pacTBope COJISIHOM KMUCNOTbI.

Tema 7. OnekTponns pacTBopOB 1 PacrniaBoB 3M1EKTPONNTOB

1. dnekTponn3 BOLHOro pacteopa cynbpata meau (Il) npogonxancs B TedyeHne 1 yaca npm cune toka 1 A. Onpegenvte
Maccy Mefu, KoTopasl BblAenMTCs Npu anekTponuae. Hanuwnte ypaBHEHUS 3NeKTPOOHbIX MPOLECCOB.

2. Boluncnute skBUBaNEHT XpoMa, y4mTbiBas, YTO NpM NPONyCKaHUM Yepes pacTBop ero conm toka cunoi 10A B Te4eHue
30 MUHYT Ha katofe Bblaenunock 3,25 r xpoma.

3. Hanmwwute ypaBHeHMS peakumii, TpoTeKawWwmx Ha 9nekTpoaax npu anekTponma3e BOAHOMO pacTBopa HATpaTta HUKENS:
a) ¢ rpacPTOBLIM aHOAOM; 6) C HUKENEeBbIM aHOLOM.

4. OnekTponM3 pacTeopa xnopuaa LmMHKa NpoBoaMTCS C HeATpanbHbIM aHOAOM B TedeHue 6 Yacos npu cune Toka 3A.
HanvwunTe ypaBHEeHWS aneKTPOAHbIX NPOLIECCOB U BbIYUCAUTE KONNYECTBA BELWECTB, BbIOENMBLUMXCA Ha 3NeKTpoaax.

5. Yepes pacTBop cynbpata xenesa (Il) nponyckanu tok cunoii 13,4 A B TedeHme 1 yaca. Onpenenntb KONM4YecTBo
Xenesa, KOTOpoe BbIAENWUNIOCh HAa KaTolle, €CNM BbIXOA MO TOKY 6bin paBeH 70%. Hanuwunte ypaBHeHNs peakuuii,
NPOTEKAWMX HA MHEPTHBIX 3N1eKTPoaax.

6. Hanmwurte ypaBHeHMS peakumii, MpoTEKaWmX Ha MHEPTHBIX 3NEKTPOL4AX NPU 3NEKTPONu3e pacTeopa xnopuaa
MarHusi. CKonbKo BpeMeHN He0BX0AMMO BECTY 3NEKTPONN3 Npu cune Toka 2 A, 4Tobbl Ha KaToae Bblaenunoch 2,43 r
BelecTea

Tema 9. BoicokoMOnekynsipHble coeanHeHns.

1. Onpenenute cTeneHb nonMmepusaunm obpasua nonmeuHunxnopuaa [CH2 - CH(CI) -Jn co cpenHei monekynsipHol
maccon 62500.

2. Hanuwmnte peakuuu nonyyeHnsi NoNMBUHUAXNOPUAA, NONNITUAEHA, NONUNPONUIEHa, MONUTETPagTOPITMNIEHA,
nonMMeTUNMeTakpunara.

3. MpuBennTe npumepbl KapBOLLENHBIX NONVMEPOB.

4. O6bsicCHUTE, MOYEMY MONUMEPBI HE UMEIOT ONPELENEHHON TOUKU NNABNEHUS.

5. Onpepenute cTeneHb nonMmepuaaunm obpasua NonnnponuieHa co cpeaHein MonekynsipHoii maccoi 210000.
3. TectupoBaHue

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

MNpuMepbl TECTOBLIX 3a4aHUIA.

1. Ykaxure, Kak I3MeHUTCS CKopocTb peakumn: 2502+02 = 2S03 npu NOBbIWEHWUN OaBNEHMS B cMCTEME B 3 pasa:
. 1. yBennyutcsa B 18 pas

. 2. yBenuyutca B 9 pas

. 3. yBenuyuntcs B 6 pa3s

. 4. yBennyutcsa B 27 pas

—_ . a a

2. Bce BO3MOXHbIE 3HAYEHNS MAarHUTHOrO KBAHTOBOMO YMCna aas anekTpoHoB f -noaypoBHS:
2.1-2;-1;0;1;2

22.-3;-2;-1;0;1;2;3

23.0;1;2;3;4

24.-1;0;1

2.5.-1/2; +1/2

3. Mnaponunay Tonbko Mo KaTUoHy NnoaBepraeTcs cofb, 06pa3oBaHHas:
3.1. cnaboit KMCNoToi U CUNMbHBIM OCHOBaHNEM

3.2. CUSIbHO KUCNOTOM 1 cnabblM OCHOBaHUEM

3.3. CUNBbHOR KNCNOTOW U CUTbHBIM OCHOBaHUEM

3.4. niobas conb
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4. MonsipHas KOHLEeHTpaumsa pacTteopa, cogepxauwero 0,98 r cepHoit knucnotel B 100 M1 pacteopa, paBHa:
4.1. 0,1 monu/n

4.1. 2 monb/n

4.3. 4 monb/n

4.4, 0,5 mone/n

4.5. 0,20 monb/n

5. "TIoHMXeHre faBneHns HaCbIWeHHOro napa pacTBoOpMTENs HaL PacTBOPOM NPOMNOPLIMOHANIBHO MOMIbHONM Aone
pacTBOpéHHOro BelwecTsa".

MNprBenéHHOE BbipaxeHne npeacTasnseT coboi
5.1. 3akoH lNecca

5.2. 3akoH Payns

5.3. 3aKkoH Papagpes

5.4. 3akoH Oma

5.5. npyvHumn Maynu

6. KpaTHOCTb CBSI3W B MOMeKy/e a3oTa paBHa
6.1.1
6.2.2
6.3.3
6.4.5
6.5.0

7. B ypaBHeHun peakuun

FeSO4 + KMnO4 + H2S04 = Fe2(S04)3+ K2S04 + MnS0O4 + H20
KO3QodoMLIMEHT nepes CepHON KUCNOTON paBeH:

7.1.8

7.2.5

7.3.4

7.4.3

7.5.2

8. Xnopug xeneaa(ll) He MoxeT 6bITb NOMY4YEeH B3aMMO4ENCTBUEM:
8.1. xxenesa c xnopnaom HaTpus

8.2. pacteopa xnopuga megu(ll) c xenesom

8.3. Xxenesa c ConsHOM KUCNOTOM

8.4. okcmpa xenesa Cc CONsHOM KMCNOTOM

9. Kncnas conb MOXeT BbITb NONyYeHa B peakumu:
9.1. NaOH (HepocTaTtok) + H3PO4

9.2. HCI+NH40OH

9.3. CuCI2 + NaOH(HepocTaToK)

9.4. FeSO4 + KOH(n36b1TOK)

9.5. Ca(OH)2 + HNO3

10. YkaxuTe BewecTBa, B BOLHbIX PACTBOPaXxX KOTOPbIX PACTBOPSETCS MMAPOKCUL aMOMUHMS:
10.1. KOH, H2S04

10.2. NaOH, NaCl

10.3. NaNOg, KClI

10.4. H2S04, K2S04

11. HassaHue coegnHeHunst Cu(H2AsO4)2 no mexayHaponHON HOMeHKnaType:
11.1. Qurngpoapcenat meaum (l1)

11.2. OurnopokcoapceHat mean (l1)

11.3. OurnopoapceHat meau (1)

11.4. Ournopoapcenunt meam (1)

12. B Monekyne HeKOTOPOIA KMCNOW Conn CoOoepXMTCsl aToM BOAOPOAA, CMOCOBHbI K 3aMelleHunio Ha Metann. Mpu
3amelleHnmn obpasyeTcs gooccpat Kanbuusi. HaseaHmne NCXoLHoW Conu:

12.1. F'mapokcodocdar KanbLus
12.2. Qurnopokcodpocdat Kanbums
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12.3. M'mapodbocduT kanbums
12.4. T'mppodpocdpat kanbuus

13. Mpw NpoTekaHun Toka Yepe3 NocnenoBaTenbHO BKNOYEHHBIE SNIEKTPONU3EPBI C pacTBOpaMu HUTpata cepebpa u
cynbcpata meau (I1) B nepsom anektponusepe Bolgenunocb 1,118 r metannnueckoro cepebpa. Macca meaw,
BblOENMBLIECS 3a 3TO Xe BpeMs BO BTOPOM 3NeKTponnsepe, pasHa:

13.1.0,331r

13.2.0,662r

13.3.0,438r

13.4.0,536r

13.5.0,213r

14. SnekTponnM3 BOOHOrO pacteopa cynbara H1KeNs NpoBoauncs B tedeHne 1 yaca npu cune toka 2 A. Macca Hukens,
KOTOpas Bblaenunach Ha katone, pasHa

141.2.2r

142.44r

14.3.6,8r

14.4.8,7r

145.05r

15. 1ng npOTEKTOPHON 3alWNThl XENE3HbIX N3OSN OT KOPPO3UnN B HENTPANbHON BOGHOW Cpede MOXET NPUMEHATLCS:
15.1. kobanbT

15.2. onoBo

15.3. marHum

15.4. Hukenb

15.5. menb

16. CtaHpaptHas 9C ranbeaHunyeckoro anementa Zn/ ZnClI2 // AQNO3 / Ag pasHa:
16.1.1,56 B

16.2.0,80 B

16.3.-0,78 B

16.4.0,65B

16.5.1,25B

17. MpoueccoMm, KOTopblii XxapakTepnayeTcs HanbonblWnM BO3pacTaHMEM SHTPOMMUU, SBNSIETCS:
17.1. oxnaxgeHwue

17.2. HarpeBaHue

17.3. ucnapeHnue

17.4. koHOeHcaums

17.5. kpuctannusaums

18. LleHTpanbHbIli aTOM HAX0AWUTCS B COCTOSIHUM SP3-rmbpmansanum B Monekyne

18.1. BeClI2

18.2. CCl4

18.3. AICI3

18.4. BH3

4. KoHTponbHas pabora

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

MpvMmep BuneTta KOHTPONbHOM pPaboTbl

1 CocTaBbTe CTPYKTYpHbIE hOpMy/bl 1 fanTe HassaHus cneayowmnm coeamHeHmsam: AIOH(NO3)2, (CaOH)2CO3,
FeHSO4.

2 YKaxuTe 3Ha4eHns KBaHTOBbIX YACEN Ans anekKTpoHoB 6p2. OnpegennTte, Kakow 9TO 31EMEHT N COCTaBbTe €ro
9NEKTPOHHYIO (PopMyny.

3 Ykaxute Tvn rubpmansauum LeHTpanbHOro atoMa U npocTpaHCTBEHHYIO KOHdurypauumto monekyn NH3, CH4.

4 PacctaBbTe KO3(hOULIMEHTI METOAOM 3NEKTPOHHOIO HanaHca:

MnO2+KCIO3+KOH—K2MnO4+KCl+H20

5 TemnepatypHbliii KO3thpULUMEHT peakunn paseH 2. Onpenennte, Kak U3MEHUTCS CKOPOCTb peakumm Npwv NnoBbIlWEHUN
Temnepatypbl ¢ 273 K 0o 293 K.

6 Bbluncnute nameHeHve ceobonHoin sHeprum MNbbeca 1 onpenenute BO3MOXHOCTb NPOTEKaHNS peakuun B CTaHAAPTHbIX
yCNnoBumsaX:

2C6H12 (x) + 902 (r) — 6C0O2(r) + 6H20 (r)
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CraHbapTHbIe 3Ha4YeHNs TePMOANHAMUNYECKNX (OYHKUMIA B3STb B CMPaBOYHMKE.
7 HanunwwnTe ypaBHeHWs ruaponmaa cone B MONEKyNnspHOM 1 MOHHO-MONEKYyNsipHOM Buae: xnopug xenesa (lll), kapboHart
Kanus, aueTar aMMOHUS. YKaxunTte peakumio cpelibl B pacTBopax ykasaHHbIX CONen.

8 CocTaBbTe CXeMy raiibBaHmn4eckoro ajieMeHTa, 06paSOBaHHOFO MEeLHOW N UMHKOBOW NnactuHamu, norpy>xeHHbIMA B
pacTBoOpbl CBOUX conei. Hannwwure YpaBHEHUNA 3NEKTPOOHbIX MPOLECCOB N BblHUCnnTe 910C ons CTaHOapPTHbIX yCJ'IOBI/IVI.

9 Xeneso HaxoANTCS B KOHTAKTE C LMHKOM BO BNaXXHOM BO34yXe. HanvwunTe ypaBHEHNS KOPPO3UOHHBIX NMPOLLECCOB,
yKaxuTe cocTaB NPOAyKTOB KOPPO3nM.

10 HannwmTe ypaBHEHNS anNeKTPOAHbIX MPOLLECCOB. NPOTEKAIOWUX MPU MPOXOXAEHNN NOCTOSAHHOIO 3EKTPUHECKOro ToKa
yepes pacTBop cynbgara UmMHKa. AHOL UHEPTHbIN.

Ok3ameH

Bonpochbl K ak3ameny:

1. CoBpemMeHHas Teopus cTpoeHms atoma. KopnyckynspHO-BONHOBbLIE CBOMCTBA 3NIEMEHTAPHbIX YAacTuL. YpaBHEHUE e
Bpoiins. MprHumn HeonpepeneHHocTm [ei3eHbepra.

2. BonHoBag pyHkuUums. YpaeHeHue WpeauHrepa.

3. KBaHTOBbIE UMCna: rNaBHOE 1 OpOUTaNbHOE. DHEPrETUYECKME YPOBHU 1 NOLYPOBHM.

4. KBaHTOBbIE Y/CNA: MAarHUTHOE U CMIMHOBOE. DHEPrETUYECKME YPOBHU, NMOLYPOBHU 1 opbutanm.

5. ®opMbI 3NEeKTPOHHLIX opbutaneii: s-, p-, d- opbutanu.

6. MpMHUMMNBI 3aN0NHEHNs1 aTOMHbIX opbuTanein aToMoB: NpuHUMN MNaynu, npaewno XyHaa, NPUHUMN MUHUMYyMa SHEPT .

7. MakcrumanbHas eMKOCTb 9HEPreTUYECKMX NoOLYPOBHEN. DNEKTPOHHBIE (DOPMYIbl CTPOEHUS aTOMOB 3NIEMEHTOB.
padgonyeckoe n3obpaxeHne SNeKTPOHHOrO CTPOEHNSI aTOMOB.

8. MNMepuopunyeckmnin 3akoH (chopmMynmposka) n nepuoanyeckas cuctema .M. Menneneesa. [epmoamyHOCTb M3MEHEHNS
CBOWCTB 3/1IEMEHTOB.

9. Tunbl xuMnyeckoit cBa3n. OCHOBHbIE MONOXEHNA METOAa BaneHTHbIX cBsi3ell. KoBaneHTHas HenondapHasa xmMmm4eckas
CBA3b.

10. KoBaneHTHas nonsipHas xvMMmuyeckas CBaab.

11. NoHHas xuMunyeckas csa3b. BooopooHas cBs3b.

12. Cnocobbl NepekpbIBaHNS NEKTPOHHbIX 06N1aK0B: 0-CBS3M U TI-CBS3M.

13. MMbpuansauns atoMHblx opbutaneit. Tunel rMbpuamsaumm opbutaneli n NPOCTPAHCTBEHHOE CTPOEHNE MOMEKY.
14. MeTton monekynsipHbix opbutanein (MO JTIKAO). OcHoBHble nonoxeHus metoga MO JTIKAO.

15. MNocTpoeHne aHepreTnYeckux aguarpamm MOneKyn 1 onpeneneHne KpaTHOCTK (Mopsaka) CBS3mM B COOTBETCTBUM C
meTtomom MO JIKAO.

16. XvMuyeckas TepmoauHamiika. TepMmoamHammuyeckme cpyHkuun. MNepBblii 3aKOH TepMOauHAMIKU. BHYTpeHHsIS aHeprus
CUCTEMbI. DHTaNbNKS.

17. 3akoH Necca 1 cnencTeme U3 Hero. PacyeT n3aMeHeHusl sHTanbnnm peakuunn. 3K30TepMW-IeCKI/Ie n aHooTepMmunyeckne
peakunn. OHTanbnus 06pa3OBaHI/I9I BelecTBa.

18. Bropoi 3aKoH TepMoanHaMukn. SHTponus. Pacyet nameHeHns sHTponuu peakumu. Moctynart lMNnaHka.

19. OHeprusa ['mb6ca 1 eé namMeHeHve B xoLe peakuun. YCnoBue CaMonpon3BobHOMO NMPOTEKAHUS XMMUYECKIMX PeakLuii.
Cnocobbl pacyeTta aHeprumn M'mbbca. dHeprusi F'mbb6ca 06pa3oBaHNs BEIWECTB.

20. Xumnyeckas KuHeTuka. 3agaqym XMMNUYeCcKom KUHETUKN. CKOpOCTb XUMUYECKOM peakuunn.

21. 3aBMCUMOCTb CKOPOCTM XMMWUYECKOI peakuun OT KOHLEHTpauum n oT Temneparypbl. KnHeTnyeckoe ypaBHeHme.
KoHcTaHTa ckopocTu peakumu.

22. Xumunyeckoe pasHosecue. KoHcTaHTa pasHoBecus. CMelueHne xummnyeckoro pasHosecus. MNpuHumn Jle-latense.
23. Cnocobbl BbIpaXeHNst KOHLEHTPaLUm pacTBOPOB.

24. KonnuratueHble CBOMCTBa pacTBopoB. 3akoHbl Paynsa. Ocmoc. 3akoH BanT-INodhdoa.

25. BogopoaHsblin nokasatens (pH).

26. Mmaponus conei. PasnnyHble npyMepbl rMAponM3a: rmoponus conei, 06pasoBaHHbIX CnabbiM OCHOBAHVEM U CUNTBHOM
KNCNOTOW, cnaboi KUCNOTOM U CUNbHBIM OCHOBaHWEM, Ciaboit KUCIOTON 1 cnabbiM OCHOBaHVEM.

27. [lucnepcHble CUCTEMBI: BBICOKOAMCNEPCHbIE, CPefHeAMCNEPCHbIE, FpyboamcnepcHble. CBOCTBA KONNOMAHBIX
pacTBOpPOB.

28. OxmcnnTenbHO-BOCCTaHOBUTENbHBIE peakumn. CTeneHb okucneHns. Okncnutenm n socctaHosutenn. Meton
3neKkTpoHHoro 6anaHca.

29. Tunbl OKNCNNTENBHO-BOCCTAHOBUTENbHBIX PeaKLMiA: MEeXMONEKYNSAPHbIE, BHYTPUMONEKYNSAPHbIE, peakuum
CaMOOKMCNEHNSA-CaMOBOCCTAHOBEHNS (AMCNPONOPLMOHNPOBAHMS).

30. OnekTpoaHble noTeHumansl. MexaHn3M BO3HUKHOBEHWS 3NEeKTPOAHOro NoTeHumMana Ha rpaHyiue Metanni-pacteop.
31. BogopoaHslin anektpon. CtaHaapTHbIE 3NeKTPOAHbIE NOTeHUManbl. YpaBHeHne HepHcra.

32. Pag HanpsxxeHui MeTannos.

33. NanbBaHW4ecknii anemeHT BonbTa.

34. anbBaHUYecknii anemMeHT Skobu-IaHnans.

35. KoHUEHTpaUMOHHbI ranbBaHnyeckuin anemeHT. 30C ranbBaHN4YECKOro aneMeHTa.

36. Koppo3us Mmetannos. XuMmnyeckas v snekTpoxmmmyeckas Kopposust. Cxema anekTpoxmMmny4eckon Kopposuu.
Jenonspusaumsa kncnoponHas u BogopogHas.

37. Koppo3us npu KoHTakTe AByx MeTannos. Koppo3us npyv HepaBHOMEPHOI aspaumm.
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Mporpamma ancumnauHbl "Xumma"; 09.03.02 "NIHbopMaLMOHHbIE CUCTEMbBI 1 TEXHONOMNA".

38. 3awmTa MeTannoB OT KOPPO3un. AHOLHBIE M KATOOHbIE 3AWUTHLIE METANNIMYECKME NOKPbITMS. MeTon NPOTEKTOPOB.
NHrmbutopsbl kopposuu.

39. OnekTponn3 pacnnasBoB 3EKTPONUTOB.

40. OnekTponu3 pacTBOPOB SNEKTPONTOB C HEPACTBOPUMBIM (MHEPTHBIM) aHOLOM.
41. DnekTponu3 pacTBOPOB SNEKTPONNTOB C aKTUBHbLIM (PACTBOPMMbIM) aHOAOM.
42. 3aKOHbl 9NeKTpoNn3a.

43. Obwwme ceoiicTBa MeTannoB. Cnocobbl NonyyYeHns MeTansos.

44. OCHOBHble Knaccbl HEOPraHNYecknx coeanHeHnin. OKCuabl: KUCNOTHbIE, OCHOBHbIE, aMdpOTepPHbIE, He3pasnnyHble.
HomeHknatypa v cBoicTBa OKCUA0B.

45. OcHoBaHus: knaccudmkaumns, HOMEHKNATypa 1 CBOMCTBA OCHOBaHUA. AMpoTEPHbIE rMapokcmabl. CTPYKTYPHbIE
popMybl OKCUOOB.

46. Kucnotbl: 6eckmcnopoiHble, kucnoponcogepxaiuve. CBoMCTBa KUCNOT.

47. Conu: ocHOBHbIE, KUCNble, cpeaHune (HopManbHble). HoMeHknaTypa, cnocobbl nony4eHust conein. Xmmmyeckue
cBowicTBa coneil. CTpyKTypHble oopMynbl CONen.

48. Monnmepsbl. Knaccudprkauus nonvMepos.

49. MeTonpl nonyyeHmnda opraHn4eCkmnx CUHTEeTU4eCknx nonmmepos. nOﬂVIMepI/I3aLI,I/I$1, nonvkoHoeHcauus. CteneHb
nonnMepmnsadnn.

50. BaxHeliwmne nonvMepsbl: NoNMaTUNEH, NONMNPONUNIEH, NONUBUHUNXNOPUE, TEdONOH (doToponnacT-4),
nonMMeTUNMeTakpunar.

6.4 MeToaunyeckue matepuanbl, onpeaensiowLme npoLuenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapakTepu3yLLLMX aTanbl POPMUMPOBaHUS KOMMNETEHLMN

B K®Y peiictByeT 6anibHO-pERTUHIOBAS CMCTEMA OLEHKW 3HaHWUIA obydatowmxcsi. CyMMapHo no ancumnnnHe (Momynio)
MOXHO nony4ntb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, NToroeas
goopma KoHTpons - B 50 6annos.

[ng 3a4éra:

56 6annos 1 6onee - "3a4TeHo".

55 6annoB 1 MeHee - "He 3a4TeHo".

Lnsa ak3ameHa:

86 6annos 1 bonee - "OTNMYHO".

71-85 6annos. - "xopouwo".

56-70 6anno. - "yooBneTBoOpuTENbHO".

55 6annoB n MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAHUN, YMEHUN, HaBbIKOB U (UK) onbiTa drtan | KonnyectBo
KOHTpOns LesTeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl OpMUPOBaHNSA KOMNETEeHLUN 6annos
Cemectp 1

TeKkyL i KOHTPONb

Na6opatopHsble [B ayanTopuu, ocHalWEHHOV COOTBETCTBYOWMM 060pyaoBaHMeM, obyyatowmecs
paboTbl NPOBOAST y4e6HbIe 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 1 20
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNormin. OLEeHMBAKOTCS 3HaHVe MaTepuana u
yMeHVe NPUMEHSITb ero Ha NpPakTVKe, yMeHWsl 1 HaBbiku No paboTe ¢
060pynoBaHEM B COOTBETCTBYHOLWER NpeaMeTHON obnacTu.

MucbmeHHas  |OByyarowmecs nony4atoT 3a4aHne No OCBELEHNIO onpeaenéHHbIX TEOPETUYECKNX
paboTa BOMPOCOB MW peleHmnio 3aaa4. PaboTa BeINONHSAETCS NMCbMEHHO U caaétcs 2 15
npenoaasatento. OUeHNBalOTCSA BNafeHne MaTepranom rno reme paborth,
aHanuTMYeckne cnocobHOCTW, BNaaeHne MeTogami, yMEHUs 1 HaBbIKU,
HeobxoouMble A5 BbINOMHEHWS! 3a0aHNIA.

TecTupoBsaHue |TecTupoBaHMe NPOXOAUT B MUCbMEHHON PopMe AU C UCMONb30BAHNEM
KOMMblOTEPHbIX cpeacTs. Obyyatowmniics nonyyaeT onpeaenéHHoe Konm4ecTso 3 8
TECTOBbIX 3a4aHUI. Ha BbiNoMHeHWe BblaenseTcsa (oUKCMPOBAHHOE BPEMS B
3aBUCMMOCTYM OT KOnnyecTsa 3ataHuii. OLeHKa BbICTABMAETCS B 3aBUCMMOCTHU OT
NpoLEHTa NPAaBU/bHO BbIMONHEHHbIX 3a0aHUA.

KoHTponbHas |KoHTponbHas paboTta NpoBOAMTCS B Yackl ayauTopHoi pabotel. Obyyatowmecs
pabota nonyyatoT 3afaHns ofsi IPOBEPKM YCBOEHWSI MPonAeHHOro Matepuana. PaboTa
BbINOMIHAETCS B MMCbMEHHOM BULE U coaétcst npenogasatento. OueHnBaTcs
BNafeHne MaTepuanom rno Teme paboTbl, aHANUTUYECKUE CMOCOBHOCTW, BNafeHmne
MeToLaMu, yMEHWsi 1 HaBblKi, HEOOXOAMMbIE [J1sl BbINONHEHUS 3aaHUIA.

N
~
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
OkK3ameH OK3aMeH HaueneH Ha KOMMAEKCHYIO NPOBEPKY OCBOEHMS OUCLMMIVHBI. OK3aMeH 50

MPOBOLUTCS B YCTHON UMW NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxxatcsl Bonpochl (3afaHusl) no Bcem Temam kypca. Oby4atowemycs naércsi
BpeMs Ha noarotoBky. OLeHnBaeTCs BNafeHne MatepranoM, ero CUCTEMHOE
OoCcBO€EHuUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NMpKn
aHanuse NPobneMHbIX CUTyaUnin U PeeHNN NPaKTUYECKNX 3aAaHNA.

7. NMepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHWe aucumMnnnHbI (MOoYNs) npeanonaraeT n3y4eHne OCHOBHOW 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaoWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YePe3 3NeKTPOHHbIe BUBIMOTEYHbIE CUCTEMBI HA OCHOBAHUMW 3aKNto4eHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBMU C NPaBunamu nonb3oBaHus HayyHolr 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLUMOHHO M3 NtoBol TOYKM Npv BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NevaTHbIX N3aaHun GubnnoTeYHbIin
ooHA, AOomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnsapa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nmuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMNANHBI (MOSYNSs),
HaxoauTcs B MpunoxeHnu 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KOY ¢ npasoobnanatensimy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHON ceTh "UHTepHeT", He06X0AUMbIX AN
OCBOEHUS BUCLMUMINHBI (MOOYNS)

HeopraHuyeckas xumusi. YuebHble Matepuansl. - http://www.chem.msu.su/rus/teaching/inorg.htm
OcHoBbl XuMuK. VIHTEPHET-y4ebHMK. - http://www.hemi.nsu.ru/
OneKTpOHHblE pecypcbl Xnummnyeckoro nHetutyta KAdY. - hitp://www.kpfu.ru/main_page?p_sub=12946

9. MeToaunuyeckue yKa3aHunsa pnsa o6yqa|ou.l.ux09| no OCBOEHUIO OUCLUUIJIUHDI (MO,D.yﬂSl)

Bug pa6ot MeToaounueckue peKoMeHaauum

nekunn B xoOe neKUuMoHHbIX 3aHATWI pekoMeHayeTCa TwaTte/lbHO KOHCNEKTUPOBaTb I/I3y‘-laeMbII7I marepwuan.
CneuyeT o6pamaTb BHMUMaHMe Ha TePMUHbI, (OOPMYNNPOBKN, pacKpbiBatolWne cogepxaHme 1ex unu
MHbIX NpoueccoB, MEXaHN3Mbl XUMNYECKUX peaKqu7|, HOMeHKNnartypy COEeOVHEHWA, npakTn4eckyto
3HAYMMOCTb N3y4YaeMblX Bonpocos.Hanmqme Xopouwunx COOCTBEHHbIX KOHCMEKTOB NEKLWIA - BaXHoe
ycnosue YCHeUJHOIZ NOOroTOBKWN K 3K3aMEHY.

nabopatopHbie| Pabota Ha nabopaTopHbIX 3aHATUSX NPELNoNnaraeT BbINONHEHNE SKCNEPUMEHTANIbHO YacTu, aHanus
paboTbl 1 0POPMNIEHNE MOMYYEHHBIX PE3YNbTATOB, 3alMTYy NabopaTopHON paboThl, aKTUBHOE y4aCTUE B

nmuckyccusix. Mpu nogrotoske k nabopatopHbIM paboTam cnefyeT UCMoNb30BaTh METOANYECKME

yKasaHus o OMCLWMIVHE, KOTOPbIE BbIAAIOTCS HA 3aHATUS B 9NIEKTPOHHOM BUAE B KOMMbIOTEPHOM

knacce vunu B yMaxkHOM MCMONHEHWN B 0BbIYHO ayAMTOPUN.

K BbINOMHEHWIO 9KCNEPUMEHTANIBHOM YaCcTu CTyAEHT LOMyCKaeTCs Nocne KONNOKBMyMa, NporpamMma

KOTOPOro M3N0XeHa B METOANYECKMX YKa3aHUsIX K nabopaTopHbiM paboTtam.

Mpw BeINOAHEHNW NabopaTopHbIX PaboT HeOHXx0AMMO CTPOro cobnoaate NPaBMna TEXHNKU

6esonacHocTn B nabopatopuu.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTosi- | CamocTosiTenbHylo paboTy cnelyeTt HaYaTb cpasy Xe Mocne NepBo NeKUMn 1 NoNyYeHus

TenbHas y4yebHO-MeToaM4Yeckmx Matepunanos. KOHTponb pea3ynbTaToB BHeayaUTOPHOW CaMOCTOSATENbHOM

paboTa PaboTbl HA Yy4EOHbIX 3aHATUAX MOXET MPOXOANTb B YCTHOW, MMCbMEHHOW NN CMELIaHHON hopMe.
CamocTosiTenbHas paboTa CTyoeHTOB Mo Kypcy BKo4aeT B cedsi NpopaboTKy 1 yCBOEHE KOHCMEKTOB
NeKunii; nsydeHune y4ebHol 1 MeToauyeckoi nuTepaTypbl, BKOYas UHOPMALVOHHbIE
obpasoBatenbHble Pecypchl (3NEeKTPOHHbIE Y4eBHUKM 1 MeToaudeckue nocobus); NoaroToBky K
nabopatopHbIM paboTamM 1 ocpoPMNEHNE OTHETOB; PelleHne 3a8a4 U BbiNoNHEeHWe ynpaxXHeHui no
OCHOBHbIM pasgenam kypca. [py caMoCTOSTeNIbHOM pelleHnn 3a4a4 Hy>XXHO 0O60CHOBbLIBATb KaXablii
atan peleHus .PelleHne 3a0ay 0aHHOMO TUMa HY>XXHO MNPOAONXaTb A0 NPMOBpeTeHNs TBEPablX
HaBbIKOB B UX pelleHnn. PelueHunsi npy HeoBX0AMMOCTU HY>XXHO COMNPOBOXAATb KOMMEHTAPVSIMUA,
CXeMaMu U PUCYHKaMU, YPaBHEHNSIMU XMMUYECKUX peakLnii.

TECTUpOoBaHue | B TecToBbIX 3aaHNsX B KaXA0M BOMPOCE M3 NpeAcTaBNeHHbIX BAPMAHTOB OTBETA NPaBUbHbIN
TOMbKO 0aWH. Ecnn Bam kaxeTcsi, 4To NpaBusibHbIX 0TBETOB BoJblie, BbibMpaiTe TOT, KOTOPLIN, Ha
Baw B3arnsin, Hambonee npaBuibHbIA. Hy>XHO 0CcTaBWTb BpeMsi 45isi IPoBepKu cBoein paboTbl, 4TOOb
3aMeTUTb U NCNPaBUTb sIBHbIe oWKnBKU. CTPEMMTECH BbIMONHUTL BCE 3aa4aHUs TecTa.

nucoMeHHas | [MncbMeHHble pa6OTbI npoBOOATCA NO MHOMBMAOYyalbHbIM 6unetaMm. NMUcbMeHHble pa60TbI BKNOYaroT

pa60Ta KaK Teopetnyeckme Bonpochol, Tak 1 3anaym no OCHOBHbIM pa3aenam Kypca. I'Ip|/| noaroToBke K
3aHATUAM C pelleHneM 3aga4dy Moxert I'IOTpe6OBaTbCF| KanbKynsaTop. I'Ip|/| BbINONTHEHNN NMNCbMEHHbIX
3apaHunin CTYyOEHT OOJIXXeH NpoaeMOHCTPUPOBATb YMEHNE NPON3BOANTb XMMNYECKNE pacHeThl,
COCTaBnATb ypaBHEHUA peaKLl,VII7I, 06 BACHATD nony4yeHHble pe3ynbTarthbl.

KoHTponbHas | KoHTponbHas paboTa BkoyaeT pacyeTHble 3a4a4M MO OCHOBHbBIM pasfaenam Kypca, NpoBOAUTCS MO

pabota MHAMBMAyanbHbIM Gunetam. MNpu NOAroTOBKE K 3aHSATUSAM C PElEHVEM 3a8ay MOXeT noTpeboBaTbCs
kanbkynstop. KoHTponbHas paboTta npoBOAMTCS MO TEOPETUYECKOMY MaTepuany, KOTopblii 6bin
M3YYeH Ha Nnekumsx 1 Ha nabopaTopHbix paboTax.

9K3aMeH ﬂpm NnoAroToBkKe K 3K3aMeHy HeobxooMMo onupartbc4, npexane scero, Ha KOHCMEeKTbl nexkuui, a Takxe
Ha NCTOYHUKKN, KOTOPbIE 6bIN UCMOMNb30BaHbI npn noaroToeke K na60paTopr|M pa60TaM, onpocy n
TeCTnpoBaHuio. Ok3amMeH npoBoOnTCA no 6I/Il'IeTaM, B Kax oM bunete cooepXunTca no osa
TeopeTndeckmnx sonpoca 1 ose 3agayn. HaKaHyHe 3K3aMeHa nNpoBoOnNTCA KOHCYNbTaLWA.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOMMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooyno), BKJouas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHUsi o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHrie o6pasoBaTenbHOro npoLecca no AucuunIvHe (Moaynio) BKtoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHON PaboThl 0BYYaAIOWMNXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesbio (CToMbI 1
CTY/bS) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayaMTopun ONns KOHTaKTHOW paboTel C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3mpoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3naToyHbiX MaTepuanos.
MynbTumMeouiiHas ayautopums.

KomnbloTepHbI Knacc.

CneumannsmpoBaHHas nabopartopus.

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

rlpl/l Heobxo0aMMoCcT B o6pa305aTean0M npouecce NpuMeHsATCA cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLUK O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIE AN pa3fNYHbIX NOMb30BaTenei;
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GrOC BO n yyebHbIM nnaHom no HanpasneHuto 09.03.02
"NHpopMaLMOHHbIE CUCTEMBI 1 TEXHONOrMW" 1 NPOCOMAIO NOArOTOBKM "IHPOPMaLMOHHbBIE CUCTEMBI 1 TEXHONOTKN".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.19 Xumns

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotosku: 09.03.02 - IHOPMALIMOHHbIE CUCTEMbI U TEXHONOM N
Mpodhunb noarotoskun: MHOPMAaLIMOHHBIE CUCTEMbI YU TEXHONOrN
KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:
1. MaptbiHoBa T.B., CynoHuukas W.A., Areesa t0.C. HeopraHudeckas xumus: y4ebHuk - M.: HUL MIHDPA-M, 2017. -
336 c. Pexum goctyna:
http://znanium.com/bookread2.php?book=648408
2. 'nvHka H.J1. O6was xumns: yuebHuk ons 6akanaBpoB, CTyA. HEXMM. Crel. By3oB / nog pen. B.A. Monkosa, A.B.

Babkosa. - 18-e n3n., nepepab. n gon.. - Mockea : lOpaiit, 2012. - 898 c. - (bakanasp). - bubnuorp.: ¢. 886.. - ISBN
978-5-9916-1148-0; ISBN 978-5-9692-1112-4. (100 aka3.)

3. Munka H.J1. Obwas xumuns: yueb. nocobue ans HexuM. cnew. By3oB / nog pea. A..Epmakosa. - 30-e u3ga., ucnp.. - M.
: MnTerpan-Mpecc, 2010. - 728 c. : un. - bubnuorp.: c. 704-705. - ISBN 5-89602-017-1. (103 3k3)

4. 9nexTpoxmmms. Metoanyeckue ykasaHus k naboparopHeiM pabotam/ Cunnens N.4., MaspwuH IM.B., OenHncosa T.P.,
XapuToHoea E.A. - Hab. YenHbl: HYN KDY, 2016, 35 ¢. (200 aKk3. Ha Kady. XUMUW U 3KONOrnm)

JononHutenoHas nuteparypa:
1. KoposuH H. B. Obwas xumns [TekcT] : yuebHuk ans Bysos / H. B. KopoBuH . 9-e usga., nepepab . Mockea : Beicwas
wkona, 2007 . 557 c. (Mobenntens KoHkypca y4ebHukoB) . Mpun.: c. 535-542 . Mpmugp MO B nep . ISBN
978-5-06-004403-4 (38 ak3)
2. Xumusi. MeToanyeckire ykasaHus k nabopaTtopHbiM pabotam. HacTte 1./ Cokonos M.M., Cunnens W.4., MaepuH I".B. -
Hab. YenHbl: an MHIKA, 2011, 49 c. (200 ak3. Ha kagp. Xu3)
3. OCHOBBbI XMW [ONEKTPOHHBIN pecypc]: y4ebHuk / B.I. MeaHos, O.H. eBa. - Mockea : KYPC: H/L UH®PA-M, 2014.
- 560 c. - ISBN 978-5-905554-40-7 - Pexxum pgoctyna: http://znanium.com/bookread.php?book=421658
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.19 Xumns

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne noarotosku: 09.03.02 - IHOPMALIMOHHbIE CUCTEMbI U TEXHONOM N
Mpodhunb noarotoskun: MHOPMAaLIMOHHBIE CUCTEMbI YU TEXHONOrN
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANWYMU B ANEKTPOHHO-BMBNNOTEYHON cncTeme
"KOHCynbTaHT cTyAeHTa", LOCTYN K KOTOPOi NpegocTasneH obyyatowmmes. MHoronpoguibHbIA 06pas3oBaTtenbHblii
pecypc "KoHcynbTaHT cTyaeHTa" sBnsieTcs anekTpoHHon 6ubnuoteyHolt cuctemoii (36C), npepnocTasnstowein AoCTyn
uepes cetb VIHTepHeT Kk y4ebHO nnTepaType 1 [ONONHUTENbHBIM MaTepuanam, NpuobpeTeHHbLIM HA OCHOBAHWU NPSMbIX
LOroBopoB ¢ npaBoobnanatensimu. MoNHOCTbIO COOTBETCTBYET TPeboBaHNAM doefepanbHbIX FOCY AapCTBEHHbIX
06pasoBaTtebHbIX CTaHAAPTOB BbiCWEro 06pa3oBaHUs K KOMNNEKTOBAHWIO BBNNOTEK, B TOM YACIE ANEKTPOHHbIX, B
YyacTtn oopMUPOBAHNS POHOOB OCHOBHOW W AOMONHUTENBHOW NUTEpaTypbl.
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