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Mporpamma omcunnnmHel "Xumms"; 43.03.01 "Cepsuc”.

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 aucumnnuubl "Xummnsa"; 43.03.01 "Cepsuc”.

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
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OrnkK 1 CnocobHOCTb pelaTb cTaH4APTHbIE 3a4a4M NPOECCMOHANbHON AeATENbHOCTU Ha

OCHOBE MHJOPMALIMOHHOM 1 BUbnmorpadonyeckoit KynbTypbl C IPUMEHEHUEM
MHPOPMALMOHHO-KOMMYHMKALMOHHBIX TEXHOMOTUIA 1 C YH4ETOM OCHOBHbIX
TpeboBaHmMii MHCHOPMALMOHHOK 6e30NacHOCTH, NCMNOMNb30BaTb PasnnyHble
MCTOYHVKU MHGPOpMaLmm nNo 06bekTy cepaurca

O6yyatolmiics, OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

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

-OCHOBHble 3aKOHOMEPHOCTN NPOTEKAHUA XUMNYECKUX peaKu,Vu7|, XNMNYEeCKY0 KWHEeTUKY N TepMOONHAMUKKY,
QHEepPreTuky XmMm4yeckmnx npoueccoB, 3NIEKTPOXNMULO;

-OCHOBbI CTPOEHWS U PEaKLMOHHOW CMIOCOBHOCTU BEILECTB;

-Knaccugoukaumto, CBocTea U 061acT BO3MOXHOIO NPYMEHEHNS1 OCHOBHbIX KIACCOB HEOPraHNYeCcKmX 1
OpraHN4yecKnx coeanHeHW.

JonxeH ymeTtb:

-MCNoMb30BaTh (PYHAAMEHTASIbHbIE MOHSATUSA, 3aKOHbI M MOLENN KNaCcCUYECKOM 1 COBPEMEHHOI XUMUU;
-BbIMOMHATb PacyeTbl MO OCHOBHBLIM 3aKOHAM XUMUW B XMMUYECKOM TEPMOANHAMUKE, XUMUYECKOM PaBHOBECHM,
SNEKTPOXMMUN, XMMUYECKON KMHETUKE N (ON3MKO-XMMUYECKOM aHannse.

HonxeH Bnagetb:

-3HAHUSIMM OCHOBHbIX 32KOHOB KN1aCCUYECKON 1 COBPEMEHHOI XM,

-3HaHWSAMW CTPOEHMUS U PEaKLMOHHOW CNOCOBHOCTH BELLECTB;

-MeTOLaMN SKCMEePMEHTANIbHOMO UCCNeA0BaHNS B XMMIW: MNAHMPOBaHKe, NOCTaHoBKa 1 06paboTka aKkcrnepmMMeHTa.

JlonxeH AeMoHCTpupoBaTb CNOCOBHOCTb U FOTOBHOCTL:!
NMPUMEHSATb Pe3y/bTaTbl 0CBOEHUS ANCUMNNHEI B NPOXECCHUOHANBbHON AeSTENbHOCTY.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

JaHHag oucumnnunHa (Mogynb) BkodeHa B pasaen "b1.6.9 OucumnnnmHbl (Mogynm)" 0CHOBHOM NPOGIECCMOHASbHOW
obpasoBatenbHoli nporpammel 43.03.01 "Cepeunc (CepBuUc aBTOTPaAHCMNOPTHBIX CPEACTB)" 1 OTHOCUTCS K 6a30BOI
(obwenpodeccrnoHanbHo) YacTu.

OcBaunBaetcs Ha 1 kypce B 1 cemecTpe.

3. O6bem gucuMnanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblgeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboty obyuatlomxcs

O6was TpynoeMKOCTb ANCLIMIIMHBI COCTaBASIET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(oB).

KoHTakTHas paboTa - 12 4yaca(oB), B TOM Yncie nekuun - 4 4yaca(oB), npaktTudeckume s3aHatus - 0 yaca(os), nabopaTtopHblie
paboTbl - 8 4aca(oB), KOHTPO/b caMocToATENbHOM paboThbl - 0 Yaca(os).

CamocTositensHas pabota - 123 yaca(oB).
KoHTponb (3a4éT / ak3ameH) - 9 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMUMNANHBI: 3K3aMeH B 1 cemecTpe.

4. CopepxaHue OUCLUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBEAEeHHOro Ha
HUX KONIMYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TemaTtu4yeckmnit niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW paboThbl N0 AUCLUNANHE (MORYNIO)

am PAEKTPOHHBH
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Buabl 1 yachbl
KOHTaKTHOM paboThbl,

Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTnyeckumellabopaTtopHbie)
flekumu 3aHATUSA paboTbl
Tema 1. KNcnoTHO-OCHOBHbIE 1
1.]oKNCNNTENBHO-BOCCTAHOBUTENbHbIE 1 0 0 2 14
CBOWCTBA BELIECTB.
Tema 2. CTpoeHne atoma 1
2.|nepuogmnyeckas cuctema afeMeHTOB 1 1 0 0 12
.M. MeHpeneesa.
Tema 3. Xumnyeckas cBssb u
8. CTPOEHWE MONEKY. 1 0 0 0 14
Tema 4. Xumunyeckas TepMoanHammka
4. N KNHeTunKa. 1 1 0 0 14
5.[Tema 5. PactBopbl. 1 0 0 2 12
6 Tema 6. ManbBaHMYECKNE 3NEMEHTDI 1 1 0 5 15
‘v psL HaNPSXeEHW METaNNoB.
7.[Tema 7. Kopposus metannos. 1 0 0 2 14
Tema 8. DnekTponus pacTsopoB K
8. pacnnaBoB SNEKTPONNTOB. 1 1 0 0 15
Tema 9. BoicokoMonekynsipHble
9. coeVHEeHuns. 1 0 0 0 13
NToro 4 0 8 123

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. KNCNOTHO-OCHOBHbIE U OKUC/TUTENIbHO-BOCCTAHOBUTENIbHbIE CBOMCTBA BELLLeCTB.

OCHOBHble KNnacchl HEOPraHWYecKx coeamnHeHnin. OKcuapl: KUCNOTHbIE, OCHOBHbIE, aM(poTepHble, coneobpasytoLue,
6e3pasznnyHble. Kucnotsl: cunbHble, cpeaHve, cnabble, 0OHO- U MHOTOOCHOBHbIE, 6ECKMCNOPOAHbLIE 1
kucnopogoconepxaume. OCHOBaHWSA: CUbHbIE (LWenoyn), cpeaHne n cnabole. AMcpoTepHble rugpokcmabl. Conu:
HopMasnbHble (CpeaHune), Kucnble u oCHoBHble. HoMeHknaTypa. ['paduyeckme popmynbl, NONy4YeHNe 1 CBOMCTBA.
[MpuMeHeHne.

OKnCnMTENBHO-BOCCTAHOBUTENbHbIE peakuunn. BaxHewwmne oKncnutenn n BOCCTaHOBUTENM. Me)KMOﬂeKyrlﬂprle n
BYTPUMONEKYNAPHbIE OKUCNTNTENNIbHO-BOCCTAHOBUTETbHbIE peakuunin. Peakuun ancnponopunoHnpoBaHUA. MeTon
3NIEKTPOHHOro H6anaHca. 3Ha4eHVe OKUCINTENbHO-BOCCTAHOBUTESbHbIX peaKLu/u7|.

Tema 2. CTpoeHue aToma U nepuognyeckas cucrema anemeHto [1.1. MeHpeneesa.

CocTaeHble YacTy atoma: AP0 (NMPOTOHbI, HEATPOHbI), ANEKTPOHLI, UX 3apsa U Macca. KopnyckynsipHo-BonHoBas
npupona anekTpoHa. YpaeHeHue e Bpoiins. KBaHToBO-MexaHuyYeckoe 06bsicHeHWe CTpoeHnst atoMa. BonHoeas
oyHKUMS. KBaHTOBbIE YMcna: rnaBHoe, opbutanbHoe, MarHUTHoe, CrMHOBOE. ATOMHbIe opbutany. MHOroanekTpoHHbIe
atombl. MpuHuun Maynu. Mpasuno XyHoa. MakcuMansHOe YACNO 9NEKTPOHOB Ha SHEPreTUYeCcKmX YpOoBHSX U
MoAaypPOBHSIX.

Meproaunyeckuin 3akoH . V1. MeHgeneesa, coBpeMeHHas hopmynmposka. Pusanyeckunini CMbIC NOPSOAKOBOro Homepa
anemeHTa. lNeprnoamnyeckas cmctema saNeEMEHTOB M ee CBA3b CO CTpoeHneM atoma. [locnenosaTenbHOCTb 3anoNHeHWS
3NEKTPOHHbIX 06onoYek atoMoB. CTpykTypa NEPUOANYECKON CUCTEMBI: MEPUOLbI, FPYMMbl U NOArPYnMbl. DNEKTPOHHbIE
ceMmelicTBa s- , p-, d- u f-anemeHTOoB. [eprnoanyeckn 1 HENEPUOONYECKN UBMEHSIOWLMECS CBONCTBA 9NEMEHTOB. MoHATHe
06 anekTpooTpPULATENBHOCTA. I3MEHEHNE CBOWCTB 9/1EMEHTOB B NEPUOLNYECKON CUCTEME.

Tema 3. XuMunueckasi cBsiab n CTpOEeHune Monekyn.

KosaneHTHas cesiab. OCHOBHblE NONOXeHWs MeToaa BaneHTHbIX ces3eit (BC). CBoiicTBa KOBaNIEHTHOM CBA3N:
HanpaBneHHOCTb, HaChIWAEeMOCTb. O-, TI-CBA3W. Tunbl rmbpuansaunmn aToMHbIX opbuTanei n CTpykTypa Monekyn.
MonspHas n HenonspHas KoBaneHTHas cBsi3b. OCHOBHbIE MONOXEeHWs MeToaa MonekynsipHelx opbutanein (MO).
SHepreTnyeckne AvarpamMmbl pacnpeneneHunst aneKTPOHHOM NNOTHOCTY B Moniekynax. Mopsaok (KpaTHOCTb) CBSI3W.
MprmeHeHne meToaa MO k Monekynam, 06pa3oBaHHbIM M3 aTOMOB 3N1EMEHTOB NMEPBOro U BTOPOro Nepuoaos.

VoHHas cBS3b Kak KparHuii cnyyai nonsapusaumm KoBaneHTHoW cBA3n. HeHanpaBneHHOCTb M HEHACBIWEHHOCTb NOHHOW
cBs3u. [NonsapnayemMocTb NOHOB M UX B3aMMHOE nonspuaytolee gerictsme. BogoponHas ceaab.

Tema 4. XuMnueckas TepmoauvnHaMMkKa U KUHeTuKka.

OCHOBHbIE NOHATNA XMMUYECKO TepMoaAnHaMKKK. [epBblii 3aKOH TepMOANHaMUKK, DHTanbnus. 3akoH Necca n
cnefcTeve 13 Hero. Pacyet Tennosbix 3¢pdeKTOB XMMUYECKUX peakunin. Peakunn sk3otepMmmnyeckme u
3HO0TEpMUYECKne. SHTpOI'II/IFI. BTOpOI7I 3akKOH TepMoanHaMnKn. PacuyeTt nameHerus SHTPOMNN B XMMNYECKNX peaKuunsx.
CsobopnHas aHeprus [mbbca, camonponsBonbHBLIE U HECAMOMPOW3BOMbHBIE NMPOLIECCHI.
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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.

Tema 5. 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, TEXHONormyeckux npoueccos. 'maponns coneir. OCHOBHbIE criydaum
rnaponunsa coneil. OQHOCTYNEHYATbIA U MHOFOCTYMNeHYaThin rMaponns. YpasHeHus peakumin rmaponmsa B
MONEKYNSIPHOM, NOHHOM U COKPaLLEHHOM MOHHOM Buae. PakTopbl, BINSIOWMNE HA CTENEHb MTMAPONN3a Cone.
HeobpaTumblii runponna. MpuMeHeHve ruaponmaa.

,D,I/ICI'IepCHbIe CNCTEMDI. CTpOGHI/Ie, Knaccudgomkaums n cBoWcTBa OncnepcCHbIX CUCTEM. MeTtoabl nony4eHuns oncnepcHbix
CUCTEM. eﬂeKTDOKVIHeTI/I‘-IeCKI/Ie ABNeHuns. A,EI,COp6LI,I/I$I, €€ pa3HOBMUOHOCTU N NCMOJIb30BaHNE B TEXHOJTIOITMYECKNX
npoueccax.

Tema 6. ManbBaHWYeCKUe 3N1eMEeHTbI U psia, HaNnpsXeHU MeTannos.

OnekTpogHble noTeHumansl. Bo3HMKHOBEHME NoTeHUMana Ha rpaHvue Metann - pactsop. BooopoaHblii anekTpoa.
CrtaHgapTHble 3NeKTPOLHblE NOTEHUMANbl. DNEKTPOXNUMNYECKMIA PSS HANPSXEHWUA MeTannos. YpasHeHne HepHcTa.
anbBaHW4ecknin anemMeHT BonbTa. ManbBaHwyeckuii anemeHT Skobu-LaHnans. KoOHUEHTPaLWOHHBIA ranbBaHNYECKNiA
anemeHT. 3J1C ranbBaHNYeCcKOro anemMeHTa.

Tema 7. Koppo3us MeTannos.

Buabl koppo3un Metannos. Kopposusi xuMuyeckas U anekTpoxummyeckas, ux ocobeHHocTn. Cxema anekTpoXUMUYECKoi
KOppo3uun. AHOOHOE OKVUCIEHVE MeETanna 1 KatogHas nenonsipusaums. Buabl genonspusaumm: KUCnoponHas u
BoLopoaHas. Kopposwsi npu KOHTaKTe OBYX METANNOB. 3awuta METANNOB OT KOPPO3nU. AHOLHbIE 1 KATOAHbIE
3alMTHBIE METANIUYECKME NMOKPbITUS. DNEKTPOXMMUYeckas 3awmta. Meton npotekTopos. VIHrMbutopsl Kopposuu.

Tema 8. neKkTponn3s pacTBOPOB U pacriaBoB 3/1eKTPOJIMTOB.

OnekTponn3 pacnnasoB 3NEKTPONTOB. DNEKTPONM3 PaCTBOPOB 3NEKTPONMTOB C PACTBOPMMbIM 1 HEPACTBOPVMbIM
(MHepTHbIM) aHoAoM. [ocnenoBaTenbHOCTb Pa3psAaKM MOHOB B pacTBOPaXxX U pacnnasax aneKTPOAnToB. 3aKOHbI
3MEeKTPONun3a: Nepsbiii, BTOPO 1 06 beOVHEHHbIV 3akoHbl Dapanes. MpumeHeHne anekTponuaa. 'anbBaHuyeckne
NoKpbITHA.

Tema 9. BoicokomonekynsipHbie coeuHeHus!.

OneMeHTbl opraHmyeckor xumun. OCo6EHHOCTU, CTPOEHME U KNacCUgUKaums OpraHnYeckrx coefmHeHuia. MNonumepsl u
onuromepbl. OpraHmyeckne 1 HeopraHnyeckue nonumepbl. MeToapl NonyYeHns NONMMEPOB: NOMMEPU3aLns,
NnonuKoHAeHcauus, cononnmepmaauus. CTpoeHre n ceoictea nonumepos. MonekynsipHasi Macca nonMmMepos.
3aBUCKMOCTb CBOMCTB MOMMMEPHbBIX MATEPUANIOB OT COCTaBa U CTPYKTypbl. icnonb3oBaHMe NONMMEPHbIX MaTepranos B
COBPEMEHHbIX TEXHONOrMYECKMX npoLeccax. MNepepabotka nonumepos. BaxHelimne nonMMepsbl: NONMSTUIEH,
MONUNPONWIIEH, NONMBUHUAXNOPUA, TECPNOH (ChTOopOnnacT-4), NonMMeTUIMeTakpunar.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucUUIIMHe (MOaYIHo)

CamocTtosiTenbHas paboTta obyyatowmxcst BbIMONHSAETCS Mo 3a4aHWI0 U NPpU METOANYECKOM PYKOBOLACTBE Npernogasartens,
HO 6e3 ero HenocpencTBEHHOro y4acTus. CamocToaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHYyto paboTy. CamocTtosiTenbHas paboTta obyvatowmxcst
BKJ/IOYAET KakK MONHOCTbIO CaMOCTOATENIbHOE OCBOEHME OTLAENbHbIX TEM (Pasfenos) ANCLUUMAMHBI, Tak 1 NPopaboTKy TeM
(pa3penos), ocBavBaeMbIX BO BpEMS ayaUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatowmecs YnutaoT 1
KOHCMEKTMPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3a4aHNs, HanpaBNeHHble Ha 3aKpenneHne
3HaHWN 1 0TPabOTKY YMEHUIA N HABbLIKOB, FOTOBSTCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO AMCLMIINHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4aroIWMXCs PernaMmeHTUpyeTcs HOPMaTUBHBIMA LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTEepaTypoii U SNeKTPOHHBIMY 06pa3oBaTeNbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aLmmn 1 oCyLecTBIEHNS 0bpa3oBaTenbHON AeaTeNbHOCTH NO 06pasoBaTebHbIM NPOrpaMMam BhiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam creumnanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCToATENBbHOM paboThl CTYAEHTOB BbICIMX y4eOHbIX 3aBeAeHUIA"

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

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTeNbHOMO yYpeXaeHNs
BbICLWEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOﬂ)KCKOFO) hbenepanbHOro yHmeepcureta

6. POHA, OLLEHOUYHbIX CPEeACTB NO AUCUUINIMHE (MOAYNIO)
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6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMmMpoBaHUs B NpoL.ecce 0CBOeHUsi o6pa3oBaTefibHON
nporpaMmMbl U POPM KOHTPONS X OCBOEHUS

dopMa KOHTpons OueHunBaeMblie
KOMMeTeHuun

dran TeMmbl (pa3pernbl) AUCLUNIUHBI

Cemectp 1
TeKyLLMI KOHTPOIIb

1. KNCNOTHO-OCHOBHbIE N OKUCNNTENBHO-BOCCTAHOBUTESbHbIE
CBOWCTBA BELLECTB.

5. PacTBopbl.

6. [anbBaHM4YecKne SNeMeHTbl U PSL HANPSXeHUA MeTannos.
7. Koppoausi Mmetannos.

1. KNCNOTHO-OCHOBHBIE N OKMCNIUTENBHO-BOCCTAHOBUTENBHbIE
CBOICTBA BELLECTB.

2. CTpoeHme atoMa n nepmogudeckas cmctema anemeHTos .M.
MeHgeneesa.

. XvMmnyeckas CBA3b U CTPOEHME MOJIEKYTI.

. XvMmnyeckas TepMoanMHaMuka 1 KNHeTmka.

. PacTBopbl.

. FanbBaHW4Yeckne anemMeHTbl U psALn HANPSXEHUA METANNOB.
. Koppoaus metannos.

. ONeKkTponu3 pacTBOPOB M PacniaBoB 3N1EKTPONUTOB.

. BoicokomonekynspHble coeanHeHus.

. KncnoTHo-0CHOBHbIE 1 OKMCANTENbHO-BOCCTAHOBUTENbHbIE
CBOWCTBA BELLECTB.

2. CtpoeHune atoma 1 nepmogudeckas cuctema anemeHTos .M.
MeHgeneesa.

. XuMmnyeckas cBs3b U CTPOEHWE MONEKY.

. XuMmnyeckas TepMoanHammka 1 KWHeTuka.

. Pactsopbil.

. [anbBaHuyeckne anemMeHTbl 1 psL HaNPSXeHUA MeTannos.
. Kopposus metannos.

. DNeKTPoNn3 pacTBOPOB M PACMIaBOB 3NEKTPONNTOB.

. BbicokomonekynsipHble CoeanHeHNS.

1 NNabopatopHble

paboTbl OnKk 1

5 KoHTponbHas

paboTa OrK 1

O©oONOO O~ W

—_

3 |TectuposaHue OrK 1

O©CoOoONOOOTPhW

Sk3aMeH OlK 1

6.2 OnucaHue nokasaTteneun n Kputepues oLeHUBaHUSI KOMMNETEeHU MW Ha pa3nnyHbIX aTanax ux oopmMupoBaHus,
onucaHue wkKan oueHnsaHuns

N yMeHN4d NONHOCTbIO
0OCBO€HbI. Pe3ynbrar
nabopaTopHoit paboTol

N ymMmeHunsa B OCHOBHOM
0CBO€HbI. PesynbTat
nabopaTopHoit paboTbl

HeobxoouMble HaBbIKU
N YMEHUS YaCTUYHO
0CBOeHbI. PesynbTar

HeobxoauMble HaBbIKU
N YMEHUSI HE OCBOEHbI.
PesynbTar

MONHOCTBIO B OCHOBHOM nabopaTtopHoii paboThl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4YaCTUYHO He COOTBETCTBYeT eé
Lenam. Lensm. COOTBETCTBYET eé uensm.

Lensam.

Kputepum
®opma OLeHUBaHUS 3ran
KOHTpoOns

OTnn4yHO XopoLuo Y nosn. Heyn.

Cemectp 1

TekyLLU KOHTPONb

NabopatopHble |ObopynoBaHme u O6opynosaHue 1 O6opynosaHue n O6opyLnosaHue n

paboTbl METOLbl MICNONb30BaHblI (METOAb! NCMOMNb30BaHbI [METOAbI HACTUYHO METOibl UCMONb30BaHbI 1
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMONb30BaHbI HenpaBWbHO.
npesocxonHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |lposiBneHa
TeopeTumyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NoAroToBKa. MOLroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoonmble HaBblkn  [HeobX0ouMble HaBbIKM  |MOArOTOBKA. MOAroTOBKa.
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cmcTemMaTmyeckoe u
rnybokoe 3HaHue
y4ebHO-NporpaMmMHoro
matepvana, yMeHue
CcB0BOAHO BBINONHSATD
3a4aHus,
npeaycMoTPeHHble
nporpammon, ycsoun
OCHOBHYIO nuTEpaTypy U
3HaKOM C
JOMONHUTENbHOM
nnteparypon,
pekomMeHO0BaHHOM
nporpammoin
OMCLMMNANHBI, yCBOWN
B3aVIMOCBSI3b OCHOBHbIX
MOHSTUIA ANCUMNANHDI B
UX 3HAYEeHUU Ons
npvobpeTtaemor
npodpeccuun, NposBun
TBOpYECcKMe
cnocobHoCTM B
NMOHMMaHNK, N3NOXEHNN
1 NCNOMb30BaHNK
y4ebHO-NporpaMmMHoro
matepvana.

y4ebHO-NPOrpaMMHoro
martepuana, ycnewHo
BbINOAHUA
npeLyCMOTPEHHbIE
nporpammon 3anaHus,
YCBOWN OCHOBHYHO
nuTeparypy,
PEKOMEH0BAHHYIO
nporpammorn
LMCUMNAWHBI, MoKa3an
cuctemMatmyeckun
xapaktep 3HaHuii no
OVCLUMNIIVHE U
cnocobeH K ux
CaMOCTOSATENBHOMY
MOMOMHEHUIO U
06HOBNEHNIO B XOO€
nanbHenwer y4ebHol
paboTbl 1
npodpeccrnoHanbHom
LesTeNbHOCTU.

y4ebHO-NporpaMMHoro
matepvana B obbeme,
HeobXo4MMOM Ansi
nanbHelwen yuebbl 1
npeacrosiwei paboTsi
no npodpeccum,
cnpaBumcs ¢
BbIMOMHEHNEM 3adaHUNA,
npeaycMoTPEHHbIX
nporpammon, 3Hakom c
OCHOBHOW nuTepartypom,
pekomMeHOoBaHHOM
nporpammor
LVNCUMMANHBI, [OMYCTUN
MOrpeLwHoCTN B OTBETE
Ha aK3aMeHe U npwu
BbINOSIHEHNN
9K3aMeHaLMOHHBbIX
3amaHuii, Ho obnapaert
Heob6x0aUMbIMM
3HAHUAMU Onst UX
yCTpaHeHns nog
PYKOBOLCTBOM
npenoaasaTersi.

B 3HaHMWsSIX OCHOBHOIO
y4eBHO-MporpaMMHOro
matepuana, Lonyctun
MPUHLMNMaNnbHbIe
OWNBKY B BbINONHEHNN
npenyCMOTPEHHbIX
nporpamMmon 3anaHui u
He cnocobeH
npPoLONXUTL 0byyeHne
WAV NPUCTYNUTL MO
OKOHYaHUn
YHUBepcuTeTa K
npodpeccnoHanbHom
nestenbHocTn 6e3
LOMONHUTENbHbIX
3aHATUR NO
COOTBETCTBYOLWEN
OMCLUNVHE.

dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHasa  [[MpaBunbHO BbiNonHeHb! [[paBunbHO BbiNonHeHa |3anaHus BoiNoNHEHbl  |3a4aHus BhINONHEHbI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
MpoaeMoOHCTPUPOBaH  [3amaHuii. MpwvcyTcTByIOT MpoaeMoHCTPUpOoBaH
BbICOKUIA YPOBEHb MpucyTcTBylOT cepbéaHble OWmnbKu. HEeYyLOBNeTBOPUTENbHbIA
BNafleHnsl MaTepuanoMm. [HeaHaunTenbHble MpoAeMOHCTPUPOBaH  |ypOBeHb BlaneHus
MposiBneHbi ownbKm. YOOBNETBOPUTESNbHLIV  [MaTepuanom.
npeBocxoaHble MpoaeMoHCTPUPOBaH  |ypoBeHb BlaaeHus MposiBneHbi
CnocoBHOCTM XOPOLWWiA YPOBEHb mMartepuanom. He4oCTaTo4Hble
NPUMEHSATb 3HaHWS U [BnageHust matepranoM. (MposiBneHbl HU3KKe cnocobHocTy
yMeHUs K BbinonHeHuto |MposieneHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHUS U
KOHKPETHbIX 3aAaHunii.  [crnocobHOCTM NPUMEHSATb 3HAHUS U [yMEHMS! K BbINOIHEHWIO
MPUMEHSATb 3HAHUS U [yMEHWSI K BbINMOMHEHMIO [KOHKPETHBIX 3aAaHWA.
YMEHUS K BbINONHEHUIO |KOHKPETHbIX 3a4aHuiA.
KOHKPETHbIX 3a4aHWiA.
TecTnpoBaHue [(86% npaBunbHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
otBeToB 1 Honee. MpaBWNbHbIX OTBETOB.  [MPaBWIbHbIX OTBETOB.  [OTBETOB 1 MEHEE. 3
Ok3ameH O6yuatowwuniics Obyyatowmiicst O6yuatolwuniics Obyuatowmiicst
obHapyxun obHapyXun nosnHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauuUTenbHble Npobenbl

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XooMMbie 0151 OLLEHKWU 3HaHUN, YMEHWUN,

HaBbIKOB U (UW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLLuX atanbl joopMUpPOBaHUA KOMMNETEHLUN B npoLiecce

0OCBOeHuUsi 06pa3oBaTeNnbHON NPOrpamMmmbl

Cemectp 1

TekyLLUA KOHTPOJb
1. TabopaTtopHbie paboTbl

Tembl 1,5,6,7

Tema 1. KNCNOTHO-OCHOBHbIE 1 OKUCNIMTENbHO-BOCCTAHOBUTENbHBIE CBONCTBA BELWECTB.
Na6opatopHas paboTta "OKNCNUTeNbHO-BOCCTAHOBUTENbHbIE peakumn”

Bonpocsbl k 3awute nabopatopHoit paboTbl
1. Kakvne peakumm Ha3biBalOTCS OKUCINTENbHO-BOCCTAHOBUTENbHBIMMN?

2. YTto Takoe oKMcnuTenb, BOCCTAHOBUTENb, CTEMEHb OKUCNEeHNsA?

3. Kakue npoueccbl HA3bIBAKOTCA OKNCNEHUNEM, BOCCTaHOB/IEHNEM?

CrtpaHnua 7 n3 17.

5 A
il YH

AR | AR LM O HHT A

ATVTH:

EKTPOHHEB H
HBEPCHTET

ECHAR CrICTEMA Kby




Mporpamma omcunnnmHel "Xumms"; 43.03.01 "Cepsuc”.

4. Tunbl OKUCNNTENBHO-BOCCTAHOBNTENbHBIX PEAKLIMIA: XapaKTEPUCTUKA MEXMONEKYNSIPHBIX U BHYTPUMONEKYNSIPHbIX
OKMCNUTENBHO-BOCCTAHOBUTENbHbIX peakuuii. Peakuun oucnponopLuoHpoBaHus.

5. OkncnutenbHO-BOCCTAHOBUTENbHAS OBONCTBEHHOCTD. rlpI/IBeCTI/I npuMepbl BewecCTs, obnapatouimx
OKNCNTENbHO-BOCCTAHOBUTENIbHON OBONCTBEHHOCTbIO.

6. NocnenoBaTenbHOCTb AEACTBUIA npn ncnonb3oBaHMn MetTona 3JIEKTPOHHOIro 6anaHca.

NabopatopHas pabota "PacTBopbl. Mnaponns conein”

Bonpocsl k 3awute nabopatopHoit paboTbl

. Y10 HasbIBaeTCSA rMaponnu3om conemn?

. Kakve conun nogsepratorcs rugponuay?

. Kakne conun He nogsepratotcs rugponuay? lNpreeamte npumeps.

. MpvBeanTe NpuMepbl rMAPONN3a CoNen No KaTUoHy, Mo aHUOHY, MO KATUOHY U aHNOHY.
. OOHOCTYNeHYaTblil U MHOFOCTYNEeHYaThbi TMAPONNS.

. Kakne dpaktopbl BIMAIOT Ha CTENeHb rmaponnsa conen?

. Hannwwnte ypaBHeHus peakumnin rmgponusa coneit Na2CO3, NH4CI, CH3COONH4 B MonekynspHOM, NOHHOM 1
COKpalleHHOM NOHHOM BUIE.

NO O~ WD =

NabopatopHas paboTa "ManbBaHUYECKME SNEMEHThI U PSL HaNpPsXXeHWin MeTannos"

Bonpoch! k 3awmTe nabopatopHoi paboTol

1. O6bsicHMTe 06pa3oBaHMe OBONHOIO 3NEKTPMYECKOro CNos Ha rpaHMue MeTann ? pacTBop, BO3HUKHOBEHUWE

9NEeKTPOoL4HOro noteHumana.

2. Y70 HasbiBaeTCs CTaHLAPTHLIM SNEKTPOAHbLIM MOTEHUMANOM MeTanna?

3. Pap HanpsixeHuit metannoB. Kakne BbIBOAbI MOXHO CAENaTb M3 MOMOXEHUS MeTanna B psaay HanpsiKeHUin?
4. Y10 Ha3blBaeTCS ranbBaHNYECKUM SNEMEHTOM?

5. Tunbl ranbBaHNYECKNX 3NEMEHTOB: ranbBaHN4Yeckuii anemMeHT BonbTa, Fkobu-[aHnans, KOHUEHTPaLNOHHbI
ranbBaHM4Yeckuii anemeHT. Mpuseante npuMepsbI.

6. Kak no cpbopmyne HepHcTa onpenenntb 3Ha4yeHne paBHOBECHOIO 9NEKTPOLHOrO NoTeHumana metanna?

7. Kak paccuutbiBaetcs 9MC ranbBaHn4eckoro anemeHTta?

8. B yeM oTnnyme ranbBaHn4eckoro anemeHTa dkobu-IaHnans ot anemeHta Bonbta?

NabopatopHas paboTa "Kopposusi metanios"

Bonpoch! k 3awmTe nabopatopHoi paboTol

1. Yto Takoe koppo3ns metannos? Kakvne Buabl koppoaum metannos Bel 3HaeTe?

2. B 4eM oTAnumnsa xumMmn4eCckom 1 aNeKTPOXMMMYECKO KOppo3nn?

3. Uto npencrasnsiet coboit xummyeckas kopposus? B kaknx cpegax oHa npotekaeT? MNpuBenute npuMepbl U ypaBHEHNS
peakuuii ra3oBoli KOPPO3MU 1 KOPPO3MM B HESNEKTPONUTAX.

4. KakoB MexaH13M 31eKTPOXMMMNYECKO KOppo3nun? Buabl nenonspusaumm.

5. Cxema anekTpoxuMmnyeckor koppoaun. Kak Ha3bliBaeTcs NpoLecc 0TBOAA 3NEKTPOHOB C KATOAHbIX y4aCTKOB Mpu
9NEKTPOXUMMNYECKOI KOPPOo3nn?

6. KakoBbl MeTObI 3alWMTbl METANIOB OT KOPPO3UN?

7. Kakne metannbl NpUMEHSAIOTCA B KAYECTBE aHOOHbIX U KaTOOHbIX MOKPbITWIA Ha Xenese?

8. ObbsCHNTE, MOYEMY B aTMOCHEPHbIX YCNOBUSIX LIMHK KOPPOAMNPYET, a 30/10TO HET.

2. KoHTponbHas pabora

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

MprMep BapuaHTa KOHTPONLHOW PaboThl

1. [1ns aTOMOB SNEMEHTOB C NOPSOKOBbIMU HOMepammn 17 1 56 ykaxuTe cocTtas aaep (41Cno NPOTOHOB 1 HENTPOHOB),
COCTaBbTe 3NEKTPOHHbIE (POPMY/Ibl aTOMOB. YKaXWUTe BaNeHTHblEe 9EeKTPOHbI, pacnpeaenute nx no KBaHTOBbIM sSHerikam B
CTaumnoHapHOM 1 BO36YXAEHHOM COCTOSIHUSX, ONPEAENUTE 3HAYEHWNS CMUHOBOW BaneHTHOCTU. K KakoMy 3neKTpOHHOMY
CEMENCTBY NPUHAONEXUT KaX bl 9NEMEHT?

Mcxops n3 nonoxeHms aTMx aneMeHTOB B Neproamnyeckor cucteme MeHoeneesa, oxapaktepuayinTe nx CBOMNCTBA.
SiBnsieTCs N Kax bl U3 HAX METaNoM Unv HEMETANNOoM, OKUCAUTENEM unm BocctaHosutenem? Kakosbl BbiCWwas v
HM3Was cTeneHn okmcneHns ux atomos? CocTtaebTe (POPMyNbl OKCUAOB U FTMAPOKCUAO0B, OTBEYAIOWMNX X BbICLIEH
CTeneHmn okncneHms? Kaknmm KMcnoTHO-OCHOBHbIMY CBOMCTBaMK 06nafatoT aTu coeanHeHns? MNpuseaute ypaBHeHNUS
COOTBETCTBYIOWMX peakumii. OBpasyoT N fLaHHbIe 9NEMEHTbI BOLOPOLHbIE CoeanHeHMs? CpaBHUTE CBOMCTBA
COefVIHEHWIA 0aHHOro 3/IeMeHTa CO CBOMCTBAMU aHanornyHbix COeAVHEHU 31IEMEHTOB TOW Xe NoArpynmbl
nepuoanyeckom CUCTEMBI.

2. Onpegenute TUN xmMmyeckor cesasm B coeanHeHmsx: NaCl, NH3. B cnyyae koBaneHTHOM NONSPHONA UNn NOHHOWM CBA3N
yKaxuTe HanpaBneHe CMeLLEeHNs aNeKTPoHOB. B cnyvae KoBaneHTHOW CBSA3W MOCTPONTE SNEKTPOHHbIE CXEMbl MONIEKY,
CXEMbI NEPEKPBIBAHNS SNEKTPOHHbIX OpbuTanein n onpenenute reOMeTpMYHeCcKyo OopMy MONEKYbI.

3. Bbluncnutb ctaHaapTHbIE M3MEHEHUS SHTaNbMNUK, SHTPONMK 1 cBOBOAHON aHeprum Mbbca anst XMMMYecKol peakLmu.
O6bscHNTE XapakTep N3MEHEHNS HTANbMUKU U 3HTpoNUK. Bo3MoXXHa N AaHHas peakums npy cTaHAAPTHBIX YCIOBUSIX?

2C6H12 (x) + 902 (r) — 6CO2(r) + 6H20 (r)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 8 n3 17. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma omcunnnmHel "Xumms"; 43.03.01 "Cepsuc”.

4. PaccunTaite MaccoByo U MONbHYO f0nv pacTBopéHHoro B 100 r BOAbI FAMLEPUHA, MONSIPHYIO Y MONSNBbHYIO
KOHLIeHTpaLumy COOTBETCTBYIOILErO PacTBOPa, NOBbIWEHNE TEMMNepaTypbl KUMEHUS 1 NOHUXEHNE TeMneparypsl
3amMep3aHus, a TakXXe BENUYMHY OCMOTMHECKOrO AaBNeHNs, ecnv MembpaHa nponycKaeT TOfbKO MONIEKY bl BOAbI U
Temnepartypa onbita 250 C. MocTosHHbIe Boabl: Ko = 0,52 1 Kk = 1,86.

5. [lns peakumii, CXeMbl KOTOPbIX yKa3aHbl HUXE, COCTAaBbTE YPABHEHUS METOLIOM 3NIEKTPOHHOro 6anaHca. Ykaxurte Tunebl
peakuuii. [Ing Kaxnon peakumn ykaxute, Kakoe BELWEeCTBO SABNSETCH OKUCNUTENEM, Kakoe - BOCCTaHOBUTENEM
K2Cr207 + SO2 + H2S04 — Cr2(S04)3 + K2S04 + H20

S + NaOH — Na2S + Na2S04 + H20

6. CocTaBbTe MONHYKO CXEMY ranbBaHWYECKOro 9NEMEHTa, HANUWNTE YPaBHEHUS 3NEKTPOLHbIX MPOLECCOB U BbIYUCANTE
90C:

Mg/MgSO4, 0,1m//CuS04, 1m/Cu.

7. XenesHoe n3nenune nokKpbITo LMHKOM. Kakoe aTo NoKpbITUE - KaToaHOEe nnn aHogHoe? CocTaBbTe 9NEKTPOHHbIE
YpaBHEHNS aHOLHOr0 W KaTo4HOro NPOLECCOB KOPPO3nM 9TOr0 U3LENMS NPY HAPYLWeEHUW NOKPLITUS BO BNaXXHOM
Bo3ayxe. Kakne npooykTbl Koppo3umn obpasytoTcs?

8. CocTaBbTe 9NEKTPOHHbIE YPaBHEHUS NPOLLECCOB, MPOUCXOASAWMX HA BNEeKTPOo4axX MPU aNEeKTPonmM3e BOLHOro pacTeopa
anektponuta NiSO4. Bpems anektponusa ? 2 yaca, cuna Toka ? 3 A. OnekTpoabl MHEPTHbI. Bblumcnnte maccy BelecTs,
BbIOENSIOWNXCS HA 9NeKTpoaax.

9. CocTaBbTe ypaBHEHNS peakLuii, C MOMOLLbI0 KOTOPbIX MOXHO OCYLIECTBUTL HUXE NpuBeaéHHble NpeBpalleHus.
Peakuun noHHOro obMeHa 3anuiumTe B MONEKYNSPHOM U MOHHO-MONEKYNsipHoi doopme. ns
OKVCNNTENbHO-BOCCTAHOBUTENbHBIX PeaKLIMii COCTaBbTe SNEKTPOHHbIE YpaBHEHNS MPOLIECCOB OKUCNEHUS U
BOCCTaHOB/EHUS], yKaXUTe OKMCAMTENb U BOCCTAHOBUTENb, Noadepute KoadpuLMEHTb METOA0M 3NEKTPOHHOro
b6anaHca.

Fe » FeO — FeSO4 — Fe(OH)2 — Fe(OH)3

10 Onpegenute cTeneHb nonumMepraauun obpasua nonmeuHunxnopuaa [CH2 ? CH(CI) ?]n co cpenHei MonekynsipHou
maccon 62500.

3. TectupoBaHue

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

MNpumMepbl TECTOBLIX 3a4aHUIA.

1. Ykaxunte, Kak U3MEHUTCS CKOPOCTb peakumm: 2S02+02 = 2503 npuv NOBbIWEHUN OABNEHNS B cMCTEME B 3 pasa:
. 1. ysennuntca B 18 pas

. 2. yBenuyutca B 9 pas

. 3. yBenuyurcs B 6 pas

. 4. yBennyntca B 27 pas

JHT G G G Y

2. Bce B0O3MOXHbIE 3HAYEHUS MArHUTHOIO KBAHTOBOIO YMCNa Ans 9N1EeKTPOHOB f -nooypoBHS:
2.1-2;-1;0;1;2

2.2.-3;-2;-1;0;1;2; 3

2.3.0;1;2;3;4

24.-1;0;1

2.5.-1/2; +1/2

3. Fmaponmay TonbKo Mo KaTnoHy NoaBepraeTcst conb, 06pasoBaHHas:
3.1. cnaboit KNCNOTOM 1 CUNbHBIM OCHOBaHUEM

3.2. CUNbHOW KUCNOTOM 1 cnabbiM OCHOBaHNEM

3.3. CUNBbHOR KNCNOTOW U CUTbHBIM OCHOBAHUEM

3.4. nobas conb

4. MonsipHas KOHUeHTpaumsa pacTteopa, cogepxauwero 0,98 r cepHoi kucnotel B 100 Mn pacteopa, paeHa:
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. "ToHnXeHne naBneHns HaCbIWEHHOro napa pacTBoOpUTENs Had PacTBOPOM NPOMNOPLUMOHANbHO MOMbHONW Jone
pacTBOPEHHOrO BelwecTsa".

MpvBeLéHHOE BbIpaXeHUe NpeacTaBnseT cobon
5.1. 3akoH Necca

5.2. 3akoH Payns

5.3. 3aKkoH dapages

5.4. 3akoH Oma
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5.5. npyvHumn Maynu

6. KpaTHoCTb CBS3M B MO/eKyne asoTa paBHa
6.1.1
6.2.2
6.3.3
6.4.5
6.5.0

7. B ypaBHeHUn peakumm

FeSO4 + KMnO4 + H2S504 = Fe2(S04)3+ K2504 + MnSO4 + H20
KO3(PPULIMEHT Nepen CepHON KUCNOTOW paBeH:

7.1.8

7.2.5

7.3.4

7.4.3

7.5.2

8. Xnopwg xenesa(ll) He MoxeT 6biTb MNONY4YeH B3aNMOLECTBUEM:
8.1. xenesa c xnopnaom HaTpus

8.2. pacteopa xnopuga megu(ll) ¢ xenesom

8.3. xxernesa c CoOnsHOM KUCNOTOW

8.4. okcmpa xernesa c CONSHOM KUCNOTOW

9. Knucnas conb MoxeT BbITb MoflydeHa B peakumu:
9.1. NaOH (HepocTtaTok) + H3PO4

9.2. HCI+NH40H

9.3. CuCI2 + NaOH(HepocTaTok)

9.4. FeSO4 + KOH(136biTOK)

9.5. Ca(OH)2 + HNO3

10. YkaxuTe BelecTsa, B BOAHbIX pacTBOPax KOTOPbIX PACTBOPSETCS rMOPOKCUL, aNtOMAHUS:
10.1. KOH, H2S504

10.2. NaOH, NaCl

10.3. NaNO3, KClI

10.4. H2S04, K2504

11. HassaHue coegnHeHuns Cu(H2As0O4)2 no mexayHapoaHOM HOMeHKNaType:
11.1. OurnopoapceHat meau (1)

11.2. AurngpokcoapceHat meau (l1)

11.3. OurngpoapceHat meau (1)

11.4. OurnopoapceHut meam (1)

12. B Monekyne HeKOTOPOi KUCNOW CONMN COOEPXUTCS aTOM BOLOPOA, CNOCOBHLIN K 3aMelleHnto Ha MeTtann. Mpu
3amelleHnn obpasyeTcst dpocdoat Kanbumsl. HassaHne ncxoaHom conu:

12.1. F'mapokcodocdar kanbLus

12.2. durnaopokcodpocdar kanbums

12.3. N'mapodochut Kanbums

12.4. F'maopodpocdpat kanbums

13. Mpw NpoTekaHun Toka Yepes NocnenoBaTenbHO BKNOYEHHBIE 9NEKTPONU3EpLl C pacTBopaMu HuTpata cepebpa u
cynbgpata meaum (1) B nepeom anektponmaepe Bolaenunock 1,118 r metannuyeckoro cepebpa. Macca mean,
BblOENMBLIECS 3a 3TO Xe BpeMs BO BTOPOM 31eKTponnsepe, pasHa:

13.1.0,331r

13.2. 0,662 1

13.3.0,438r

13.4.0,536r

13.5.0,213 1

14. DnekTPoONn3 BOOHOro pacTeBopa CynbdoaTta HKensl NpoBoaMNCcS B TedeHne 1 yaca npu cune Toka 2 A. Macca Hukens,
KoTopas BblAenunach Ha katone, paBHa
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14.1.22r
142.44r
143.6,8r
14.4.8,7r
145.0,5r

15. Ing npOTEKTOPHOM 3alWnThl XENE3HbIX N3OSN OT KOPPO3UnN B HENTPANbHON BOGHOM Cpede MOXET NPUMEHATLCS:
15.1. kobanbt

15.2. onoso

15.3. marHum

15.4. Hukenb

15.5. menb

16. CtaHpaptHas 9C ranbeaHunyeckoro anemeHta 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. MpoueccoM, KOTopblii XxapakTepuayeTcs HanbonblWwnM BO3pacTaHMEM SHTPOMMUU, SBNSIETCS:
17.1. oxnaxgeHue

17.2. HarpeBaHue

17.3. ncnapexue

17.4. koHOeHcauns

17.5. kpuctannusaums

18. LleHTpanbHblit aToM HaxoauTCsl B COCTOSIHUM Sp3-rnbpunansauunm B Mofekyne
18.1. BeCl2

18.2. CCl4

18.3. AICI3

18.4. BH3

OKk3ameH

BOI'IpOCbI K 9K3aMeHy:

1. CoBpemeHHas Teopus cTpoeHus atoma. KopnyckynsipHO-BOHOBbIE CBONCTBA dNEMEHTaPHbIX YacTul,. YpaBHeHve ne
Bpoiins. MNMpuHuun HeonpeneneHHoctu eli3eHbepra.

2. BonHoBas tpyHkums. YpasHeHwue LWpeauHrepa.

3. KBaHTOBbIE YMCna: rMaBHOE 1 opbuTanbHOE. DHEPreTUYECKME YPOBHU 1 MOLYPOBHM.

4. KBaHTOBbIE Y/CNa: MarHUTHOE U CMMHOBOE. DHEPreTUYeckne ypoBHM, NMOAYPOBHU 1 opbutanm.

5. ®opMbl 3N1eKTPOHHbIX opbutaneii: s-, p-, d- opbutanu.

6. MpyHUWMNbI 3aNONHEHNS aTOMHbIX opbuTanei atomoB: npuHUMN Maynu, npasuno XyHaa, NPYHLMN MUHUMYMa SHEPTUN.

7. MakcrManbHas eMKOCTb 3HepreTUYeckmx nollypoBHeR. INeKTPOHHbIE (DOPMYNbl CTPOEHUS! aTOMOB 3/IEMEHTOB.
padgonyeckoe n3obpaxeHne SNeKTPOHHOro CTPOEHNS aTOMOB.

8. MNepuogunyeckunin 3akoH (hopmynuposka) n nepmogudeckas cuctema .M. Menneneesa. lNepnoonyHoCTb N3MEHEHMNS
CBOWNCTB 3/1IEMEHTOB.

9. Tunbl xumMnyeckon cBa3n. OCHOBHbIE MONOXEHNA METOAA BaNneHTHbIX CcBsi3el. KoBaneHTHas HenondpHasa xmMmunyeckas
CBA3b.

10. KoBaneHTHas nonspHas XuMmnyeckas csa3b.

11. VloHHas xummnyeckas cBsi3b. BogopoaHas cBsab.

12. Cnocobbl NepekpbiBaHNS 9NEKTPOHHbIX 0611aK0B: O-CBSI3M U TI-CBSI3M.

13. T'nbpuansaums atoMHbix opbutanein. Tunbl rmbpuamsaunm opbutanei n NPOCTPAHCTBEHHOE CTPOEHWE MOMEKYII.
14. MeTon monekynspHbix opbutanein (MO JIKAO). OcHosHble nonoxeHusi metona MO JIKAO.

15. lNocTpoeHne aHepreTMHeckux guarpamm Monekyn u onpeneneHne KpaTHOCTK (Mopsaka) CBS3n B COOTBETCTBUM C
meTtonom MO JIKAO.

16. Xummnyeckaa tepmoanHammka. TepmoanHammyeckne oyHkUmu. MNepsbiii 3aKOH TepMOaNHaMUKK. BHYTpeHHSAS aHeprus
CUCTEMbI. DHTaANbNUS.

17. 3akoH ["'ecca n cnenctene ua Hero. PacyeT n3aMeHeHms aHTanbnumn peakummn. SK30TePMUYECKME U SHAOTEPMNYECKUNE
peakumu. dHTanbnuns obpasoBaHNs BewecTsa.

18. Bropoil 3aKoH TepMoanHaMUKKU. SHTponus. PacyeT nameHeHns sHTponuu peakumun. Moctynart MNnaHka.

19. OHeprusa 'Mb6ca 1 eé namMeHeHne B Xxole peakuun. YCnosme caMonpon3Bo/ibHOMO NMPOTEKaHUS XUMUYECKUX peakLuii.
Cnocobbl pacyeTta sHeprumn M'mbbca. dHeprusi F'mb6ca o6pa3oBaHNS BEIWECTB.
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20. XuMnyeckas KnHeTuka. 3anaym XMMUYeckon KuHeTukn. CKOpOCTb XMMUYECKON peakLmu.

21. 3aBMCUMOCTb CKOPOCTM XMMMNYECKOM peakLun OT KOHLLEHTpaUun 1 oT Temnepartypsbl. KuHeTnyeckoe ypaBHeHMe.
KoHcTaHTa CKopoCcTM peakuuu.

22. Xumunyeckoe pasHoBecue. KoHcTaHTa paBHoBecus. CMelleHne xuMmnyeckoro pasHosecus. MNMpunumn Jle-Wartense.
23. Crnocobbl BbIpaXEHNS KOHLEHTPALMW PaCTBOPOB.

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

25. BooopogHbli nokasatens (pH).

26. N'maponus coneii. PasnuyHble npuMepbl rMaponnsa: rmaponns coneli, 0bpasoBaHHbIX cnabblM OCHOBAHNEM U CUTbHOW
KucnoTom, cnabor KUCAOTON U CUNbHLIM OCHOBaHWEM, cnaboii KMCNoToM 1 cnabbiM OCHOBaHMWEM.

27. [lncnepcHble CUCTEMBI: BbICOKOAUCTEPCHbIE, CPefHeaMCnepPCHble, rpyboamcnepcHble. CBOMCTBA KOMMOUIHbIX
pacTBOPOB.

28. OKNCNNTENbHO-BOCCTaHOBUTENbHbIE peakumun. CteneHb oknucneHus. Okucnutenn n BocctaHoButenu. Meton
3NeKTPoHHoro HanaHca.

29. Tynbl OKUCNNTENBHO-BOCCTAHOBUTENbHBIX PEaKLIMA: MEXMONEKYNAPHbIE, BHYTPUMONEKYNSPHbIE, peakuum
CaMOOKMCIIEHNS-CAMOBOCCTAHOBNEHUS (ANCMPONOPLIMOHPOBAHUS).

30. OnekTpoaHble noTeHumanbl. MexaHn3M BO3HUKHOBEHWS 3N1EeKTPOAHOro NoTeHumana Ha rpaHyiue Metanni-pacteop.
31. BogopoaHsbiin anektpod. CtaHAapTHbIE 3NeKTPO4HbIE NOTeHumanbl. YpaBHeHne HepHcra.

32. Pan HanpsixeHU MeTannos.

33. NanbBaHnyeckmnin anemeHT BonbTa.

34. lanbBaHn4eckuii anemeHT Skobu-LaHnans.

35. KOHUEHTpaUMOHHBbIN ranbBaHnyeckuin anemeHT. 30C ranbBaHN4YeCKOro aneMeHTa.

36. KOppO3I/I9| meTannoB. XmMumyeckas u ANIEKTPOXNMUMHECKasa KOppo3uns. Cxema SJ'IGKTpOXI/IMI/HGCKOVI KOoppo3un.
,D,enonﬂpvlsauvm KncnopogHas n soooponHas.

37. Koppo3sus npu koHTakTe aByx Metannos. Koppo3us npu HepaBHOMEPHOW aspaumnm.

38. 3awmTa MeTannoB OT KOPPO3uW. AHOLHBIE M KATOOHbIE 3AWUTHLIE METANNYECKME NOKPbITMS. MeTon NpOTEKTOPOB.
NHrmbutopsl kopposuu.

39. OnekTponns pacnnasoB 3EKTPONUTOB.

40. OnekTponu3 pacTBOPOB SNEKTPONTOB C HEPACTBOPUMBIM (MHEPTHBIM) aHOLOM.
41. OnNekTponmM3 pacTBOPOB ANEKTPONNTOB C aKTBHbIM (PaCTBOPMMbIM) 2aHOAOM.
42. 3aKOHbl 9NeKTponn3a.

43. Obwwe ceolictBa MeTannoB. Cnocobbl NONy4YeHUs MeTanoB..

44. OCHOBHbIE KNnacchbl HeopraHn4eckmnx coeauHeHunin. Okcuabl: KNCNOTHbIE, OCHOBHbIE, aMchTeprle, 6e3pasn|/|qu|e.
HomeHKnaTypa 1 CBOWCTBA OKCMAOB.

45. OcHoBaHwWs: knaccudmkaLumsl, HOMeHKnaTypa 1 CBoOMCTBa OCHOBaHMA. AMpoTepHble rugpokcuabl. CTpyKTypHbIE
popMyibl OKCUOOB.

46. Knucnotbl: 6eckucnopogHsble, kucnopoacoaepxatuwme. CBoctaa KMCNoT.

47. Conu: ocHOBHbIE, KUCTble, CpeaHne (HopMmanbHble). HomeHknatypa, cnocobbl nony4yeHust conein. Xummyeckue
cBowicTBa coneil. CTpyKTypHble oopMynbl CONnen.

48. Monnmepsbl. Knaccugukaumns nonmmepos.

49. MeTonpl nonyyeHmnda opraHn4eCckmnx CUHTETUY4eCKnx nonnmmepos. I'IonMMepmsaum, nonumkoHoeHcauus. CteneHb
nonnMepmnsaunn.

50. BaxHeiwme nonmmepsbl: NOAUSTUNEH, NOAUNPONUAEH, NOANBUHUAXNOPUA, TENOH (pToponnacT-4),
nonMMeTuIMeTakpumnar.

6.4 MeToaunyeckue matepuanbl, onpeaensiioLLme npoLenypbl OLLleHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapakTepu3yLLLMX aTanbl POPMUMPOBaHUS KOMMNETEHLMN

B K®Y pelictByet 6anibHO-peiTUHIOBAs CUCTEMA OLIEHKM 3HaHW 0bydatowmxcs. CyMMapHO Mo SUCLWMNAVHE (MOOYNiO)
MOXHO nony4ntb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, ntToroeas
goopma KoHTpons - B 50 6annos.

Insa 3ayéra:

56 6annos v bonee - "3a4TeHo".

55 6annos n MeHee - "He 3a4TeHo".

Lnsa ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6anno. - "yooBneTBOpUTENbHO".

55 6annoB n MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAHUN, YMEHUN, HAaBbIKOB U (UK) onbiTa drtan | KonnyectBo
KOHTpOns LesATeNIbHOCTU, XapaKTepU3yoLLLUX 3Tanbl OPMUPOBAHNA KOMMNETEeHLUA 6annos
Cemectp 1
TeKkyL i KOHTPOb
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl opMUpPOBaHNA KOMMNETeHL U 6annos
NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHneEM, 0byyatowmecs
paboThi NPOBOASAT y4ebHble SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 1 15

NPakTUKO-OPUEHTUPOBAHHbBIX TexHonorni. OLeHMBalOTCS 3HaHWe maTepuana u
YMEHWE NPVMEHSATb Ero Ha NpakTWKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
0bopynoBaHNeM B COOTBETCTBYIOLLEN NpedMeTHON obnacTu.

KoHTponbHas [KoHTponbHas pabota NpoBOAWTCS B Yackl ayaMTOpHOM paboTbl. Obyvatowmecs
pabota nonyyarT 3a8aHus Ans NpoBEpPKU YCBOEHUS MPoaeHHOro MaTepvana. Pabota 2 20
BbIMOJIHSIETCS B MMCbMEHHOM BUaE U caaéTcs npenopasatento. OueHnBarTes
BnafeHne maTepranoMm no TemMe paboTbl, aHANUTUYECKME CMOCOBHOCTM, BafeHve
MEeTO4aMM, YMEHUS 1 HABbIKW, HEOBXOAMMbIE [Jis1 BbINONHEHUS 3a0aHUA.

TecTuposaHue |TecTMpoBaHWe NPOXOAUT B NMMCbMEHHON hopme nnm ¢ NCNONb30BaHNEM
KOMMbOTEPHbIX cpencTs. Obyyatowmincs nonyyaeT onpenenéHHoe KONnM4ecTso 3 15
TECTOBbIX 3a4aHW. Ha BbINONHEHVE BblaenseTcs (OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3agaHuin. OLeHka BbICTaBnseTcs B 3aBUCUMOCTM OT
npoueHTa NPaBuibHO BbINOMHEHHbIX 3a4aHWUA.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH0 NPOBEPKY OCBOEHWS AUCUMMNNHBI. OK3aMeH 50
MPOBOAWTCS B YCTHOMN NN NCbMEHHOM dhopMe no 6uneTtam, B KOTOPbIX
coaepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obydyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCcs BNafeHue Matepuanom, ero CUCTEMHOe
OCBOEHUE, CMOCOBHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW U YMEHUS Npu
aHannae nNpobnemMHbIX CUTyaunin U peleH NPakTUYecKnx 3aaaHuni.

7. NMepeuyeHb nuTepatypbl, HEO6X0AMMON AJ1i OCBOEHUSI AUCLUMIINHDBI (MOLYNS)
OcBoeHre aucumMnnnHbl (MoLyns) npeanonaraeT U3y4eHne OCHOBHON 1 OOMONHUTENbHON y4ebHOW nuTepaTypbl.
NuTepaTypa MoXeT ObiTb LOCTYMHa 0byYaloWwmnMcsi B OAHOM 13 [BYX BApMaHToB (Mnbo B 0060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnagatensmu;

- B NeyatHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6nbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI LUCTAHUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOTO KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBEpCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEUHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 akaemnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyaiowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHON y4eBOHON NTepaTtypbl, HEOOXOAUMON O/ OCBOEHUS AUCLMMNAMHBI (MOayns),
Haxoamutcs B MpunoxeHun 2 K paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMWIO NPV U3MEHEHUW YCTIOBUIA
noroeopos K®Y ¢ npasoobnagatensiMn snekTPOHHbIX U3OaHWA U NPU N3MEHEeHM KOMNIeKToBaHusa ooHaoB Hay4Hoi
onbnuotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', Heo6X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOaYIs)

OcHoBbl xuMuK. VIHTEPHET-y4ebHMK. - http://www.hemi.nsu.ru/
OneKTPOHHblE pecypcbl Xnummnyeckoro nHetutyta KAdY. - http://www.kpfu.ru/main_page?p_sub=12946
ONeKTPOHHBIV y4ebHMK No oblwei xumun. - http://www.chem-astu.ru/chair/study/genchem/

9. MeToguueckue ykasaHusl oisi 06y4yaroLLLMXCS MO OCBOEHMUIO OUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckue peKoMeHoaumm

nekumu B xone NEeKLUMOHHbIX 3aHSATUI PEKOMEHLYETCS TWATENbHO KOHCMEKTUPOBATh N3yYaeMblili MaTepuarn.
CnenyeTt obpalatb BHMMaHNE Ha TEPMUHBI, OOPMYNUPOBKM, PACKPLIBAIOILME COLEPXAHNE TEX NN
VHBIX NMPOLIECCOB, MEXaHN3Mbl XMMUYECKUX PeaKLUA, HOMEHKNATYPY COELUHEHUIA, MPaKTUHECKYHO
3HaYMMOCTb M3y4yaeMblx BONPOCOB.Hannume xopowrx coBCTBEHHBIX KOHCMEKTOB NEKLUN - BAXHOE
YCNOBWE YCMEeWHO NOArOTOBKM K 3K3aMEHY.
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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.

KOHTponbHas | Mpu BeINONHEHUN 1 0OOPMNEHNN KOHTPONBbHOM paboThbl cneayeT NPUAEepPXUBATLCS CNEeYOLLMX
paboTta npasun:

-BCE 3a[1a4u [ONXHbI CTPOro COOTBETCTBOBATL BAPMAHTY U OblTb PELLEHbl B MOCNeN0BaTENbHOCTY,

yKa3aHHo B TabnuLe BapnaHToB;

-ycnoBusi 3aiay AONXHbI ObITh NepenncaHbl B TeTpaab NOMHOCTLIO;

-pelleHns 3anay JONXHbI cofepXaTtb KpaTkne 06 bACHEHNS 1 KOMMEHTAPWU K BbINOSHEHHbBIM

apumeTnyecknm OecTBMAM, CCbIIKU Ha UCMNONb30BaHHbIE NPU PeLleHnn 3aKoHbl 1 Npasuna;

- He06X0AMMO MONb30BATLCS COBPEMEHHOI HAyYHOW XUMUYECKO HOMEHKNATYPOIA.

Mpexne 4eM NpUCTynaTb K peWweHno To NN NHOM 3afadu, cnegyeT N3y4ntb TEOpeTU4eckmne OCHOBBI

[laHHOro pasfena u ycBoutb TO0T 06 bEM TEOPETMYECKOrO MaTepuana, KoTopblii He0bxoauM ans

OCO3HAHHOro peweHns 3agayu. NonesHo 03HaKOMUTLCS C pPeLeHUsIMU TUMOBBIX 3a4a4 Y NPUMEpPOB.

TeCTUpOoBaHue | B TecToBbIX 3aaHNsX B KaXA0M BOMPOCE M3 NPeACcTaBNEHHbIX BAPMAHTOB OTBETA NPaBUbHbIN
TOMbKO 0aVWH. Ecnu Bam kaxeTcsi, 4To NpaBusibHbIX OTBETOB 6o/blie, BbibMpaiTe TOT, KOTOPLIN, Ha
Baw B3arnsin, Hambonee npaeuibHbIA. Hy>XHO 0CcTaBWTb BpeMsi 45isi NPOBEpPKM cBoein paboTbl, 4TOOb
3aMeTUTb U NCNPaBUTb siBHbIE oWKNBKU. CTPEMMTECH BbIMONHUTL BCE 3a4aHUs TecTa.

9K3aMeH an/I NnoAroToBkKe K 3K3aMeHy HeobxooMMo onnpartbc4, npexne 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
TeopeTndHeckmnx sonpoca 1 ose 3agayn. HaKaHyHe 3K3aMeHa nNpoBoOnNTCA KOHCYNbTaLUWA.

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

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns u HGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyei nporpaMMme OUCLMMNNHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnIvHe (Moaynio) BKtoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

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

YyebHble ayaMTopun ONns KOHTakTHOW paboTel C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3naToyHbiX MaTepuanos.
MynbTumMeouiiHas ayautopums.

KomnbloTepHbI Knacc.

CneumannsmpoBaHHas nabopartopus.
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12, Cpeﬂ,CTBa apgantauumv npenogasaHusl ogUCUNMNIUHDbI K I'IOTpeﬁHOCTﬂM 06y'-|arou.|.uxca UHBaNUQooB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heobx0OMMOCTV B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatouwue
BOCMpUATME UHpopMaLnUm 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIU 300P0BbA:

- cO3aaHve TEKCTOBO BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbIE (POPMbI, yO0OHbIE NS PA3NNYHbIX NOfb30BaTENEN;

- CO3[aHne KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpb,
npenycMoTPeTb BO3MOXHOCTb MacwTabypoBaHus Tekcta u n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNpaBieHNs KOHTEHTOM C KnaBuatypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atoLmMxcsl BOCIPUHUMATb OLHY M Ty XX€ MHOOPMaUMIO U3 PasHbIX MCTOYHIKOB -
Hanpumep, Tak, 4Tobbl NMMLA C HAPYWEHWUAMI Clyxa NOoNMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACcTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OMCLMMIMHOM, 3a CHET aNlbTepHATUBHbBIX CNOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILIMOHHBIX
TEXHONOIMIA;

- MPUMEHEHNEe ANCTaHUMNOHHBIX 06pa3oBaTenbHbIX TEXHONOMUIA ANs nepeaady MHopMauum, opraHn3aumm pasnmyHbIX
oOpPM MHTEPaKTMBHOW KOHTAKTHOM paboTbl oby4yatolwerocs ¢ npenonaeaTeneM, B TOM Yncne BebnHapoB, KOTopble MOTyT
6bITb NCMONb30BaHbI AJ151 MPOBEAEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMMOLENCTBNS BCEX Y4aCTHUKOB
ONCTaHLUMOHHOrO 06y4eHns, NPOBELEHUS CEMMHAPOB, BBICTYMNEHNS C AOKNaAaMN U 3aLWUTbI BbIMONHEHHbIX paboT,
NpoBeaeHNs TPEHNHIOB, OpraHM3aunn KONeKTMBHO paboThbl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA 4N OpraHnu3aLmmn OopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpOns;

- yBenndeHne npononxXmnTenbHoOCTh coayn 06y'-|a+ou4v|M09| MHBANMOOM UNN NNLIOM C OrpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbSA hopM I'IpOMe)KYTO‘-IHOI7I arTectaunm nNno OTHOLWEHUIO K yCTaHOBﬂeHHOI7I NPOAOIXXUTENIbHOCTUN NX caa4vun:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNUTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm ®IOC BO n yyebHbiM nnaHom no HanpasneHuto 43.03.01
"Cepsuc" 1 npochunio nogrotoskun "Cepsuc aBTOTPaHCNOPTHBLIX CPeacTB".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.9 Xumus

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotosku: 43.03.01 - Cepeuc

Mpodounb noarotoskun: CepBMC aBTOTPAHCNOPTHBLIX CPEACTB
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: 3a04HOE

SA3bik 0by4eHmns: pycckuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:
1. HeopraHunyeckas xumusi [9neKTpoHHbI pecypc]: yuebHoe nocobue / .B. Boromonosa. - Mocksa : Anbgoa-M:
NH®PA-M, 2009. - 336 c.: nn. - (MPODPWnb). ISBN 978-5-98281-187-5. OnekTpOHHbIA fOCTYn:
http://znanium.com/bookread.php?book=176341
2. 'nvHka H.J1. Obwas xumus: yuebHuk ons 6akanaepos, CTYA. HEXMM. criel. By3oB / noa pea. B.A. Monkoea, A.B.
Babkoga. - 18-e nsga., nepepab. n gon.. - Mockea : KOpaiit, 2012. - 898 c. - (bakanasp). - bubnuorp.: c. 886.. - ISBN
978-5-9916-1148-0; ISBN 978-5-9692-1112-4. (100 ak3.)
3. MnnHka H.J1. Obwas xumns: yueb. nocobue onsg Hexum. cnel. By3os / nog pea. A.V.Epmakoga. - 30-e n3g., ucnp.. - M.
: Niuterpan-Mpecc, 2010. - 728 c. : un. - bubnwnorp.: ¢c. 704-705. - ISBN 5-89602-017-1. (103 ak3)

JononHutenbHasa nuTeparypa:

1. OcHoBbl XUMKK [SNeKTPOHHBIN pecypc]: yuebHuk / B.I". MeaHoe, O.H. eBa. - Mockea : KYPC: HULL UIH®PA-M, 2014. -
560 c. - ISBN 978-5-905554-40-7 - Pexum poctyna: http://znanium.com/bookread.php?book=421658

2. KoposuH H. B. O6was xumust [TekcT] : y4uebHuk ans By3os / H. B. KoposuH . 9-e nsa., nepepab . Mocksa : Beicwas
wkona, 2007 . 557 c. (Mobenntens KoHkypca y4ebHukoB) . Mpun.: c. 535-542 . Mpugp MO . B nep .- ISBN
978-5-06-004403-4 (38 ak3)

3. AnekTpoxmmus. Metoanyeckume ykasaHus k nabopatopHeiM pabotam/ Cunnenb W.4., MaspwH IM.B., OeHucosa T.P.,
XaputoHoBa E.A. - Ha6. YenHbi: HYU KDY, 2016, 35 c. (100 k3 - kad. Xud)
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.9 Xumus

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

Hanpasnenne noarotosku: 43.03.01 - Cepeuc

Mpodounb noarotoskun: CepBMC aBTOTPAHCNOPTHBLIX CPEACTB
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: 3a04Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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