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Mporpamma gucumnnuHel "Teopusa pacteopos”; 04.03.01 "Xumus".

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. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM

CrpaHnua 2 13 13.




Mporpamma gucumnnuHel "Teopusa pacteopos”; 04.03.01 "Xumus".

Mporpammy oucumnnuHel paspaboTan(a)(u) npodpeccop, a.H. (Npodpeccop) LdesstoB ®.B. (Kadenpa HeopraHuyeckori
xumun, Xummndeckuin nHetutyT um. A.M. Bytneposa), Fedor.Devyatov@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
MK-1 CnocobeH 1cnonb3oBaTh NOMyYeHHbIE 3HAHNS TEOPETUYECKNX OCHOB

ChyHOaMeHTaNbHbIX Pa3fenoB XMMUW NPY PeLIeH NPOPECCUOHANbHBIX 3aAau

YK-1 CnocobeH oCyLeCcTBNATL NMOUCK, KPUTUYECKWIA aHanMa 1 CMHTE3 MHbopMaLuuu,
NPUMEHSTb CUCTEMHBIV MOAXOA, ANS PEeWEeHNs NOCTaBNeHHbIX 3a4ay;

YK-3 CnocobeH ocylLecTBAATL COLManbHOE B3aMMOLENCTBIS U Peann3oBbiBaTb CBOK
ponb B KOMaHAe;

YK-6 CnocobeH ynpaensTb CBOMM BPEMEHEM, BLICTPAUBATL 1 PEANTU30BLIBATHL
TPAEKTOPUIO CaMopPa3BUTUS HA OCHOBE MPUHLMMOB 06pa30BaHNs B TEUEHME BCEA
PKU3HW;

Obyqarowmincs, OCBOVBWNIA AUCLUANANHY (MOSY/b):

JonxeH 3HaTb:

PO/b MEXYACTUYHBIX B3AaUMOAEVCTBMIA B pasnnyHbIX (OU3NKO-XUMUYECKUX NpoLIeccax
JonxeH ymeTb:

NPUMEHSATb NMOHSATUS O COMbBATALMOHHBIX 3DEEKTAX U MEXMONEKYNSPHBIX B3aMMOAENCTBUSX B pacTBOpax ANns
rny6oKoro MOHMMAaHUS CaMblX Pa3HbIX (KNHETUYECKUX U TEPMOOUHAMUYECKMX) aCNEKTOB B ONUCAHUN Pa3NYHbIX
PU3NKO-XMMUYECKMX CUCTEM (KaTanna, aHanmTnyeckas XmuMusi, 3Konormieckme CUCTeMbl, omamnyeckas Xmmms
pacTBopoOB, buoxumMnsa 1 7.4.)

JlonxeH BnageTb:

TEOPETMHECKMMM 3HAHMSIMI O CYTW B3aUMOLECTBUIA B pacTBopax (BOAHbIX, HEBOOHbIX, CMEWaHHbIX), MOHSATHE
conbBaTauus onst MOHUMaHNS KUHETUYECKMX U TeP-MOANHAMUYECKUX CBONCTB XMAKOA3HbIX FOMOrE€HHbIX CUCTEM
JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

MCMob30BaTh TEOPETUYECKME 3HAHWSI O CYTW B3aMOAENCTBUIA B pacTBOPaXx (BOLHbIX, HEBOAHbIX, CMELAHHBIX),
MOHATUE CONbBATALMS AS MOHUMaHNS KUHETUYECKMX U TEP-MOAMHAMUYECKMX CBONCTB XUAKOA3HbBIX FTOMOrEHHbIX
cucTeM;

MPUMEHATb MOHATUS O CONbBATALMOHHBIX 3PEEKTAX U MEXMONEKYNSPHBIX B3AUMOLEACTBISAX B pacTBOpax Ans
rny6oKoro MOHUMaHNs caMblX Pa3HbIX (KUHETUYECKUX N TEPMO-ANHAMUYECKUX) ACMEKTOB B ONMCAHNN Pa3NNYHbIX
PU3NKO-XMMUYECKUX CUCTEM (KaTa-Nn3, aHanuTnyeckas XuMms, aKoNormieckue CUCTeMbl, oU3nMYeckas Xumms
pacTBOpOB, BUOXMMUA 1 T.4.)

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

HaHHas gucuunnuHa (Moaynb) BkAodeHa B pasgen "61.8B.0B.10.02 OucumnaumHel (Mogynum)" OCHOBHOW
npocdpeccroHanbHoi obpasosatensHoit nporpamMmbl 04.03.01 "XuMuns (He NpefyCMOTPEHO)" 1 OTHOCUTCS K AMCLMMNMHAM
no Belbopy.

OcsauBaetcs Ha 4 Kypce B 7 ceMecTpe.

3. O6bem pucuMnanHbl (MOAYNS) B 3a4€THbIX eAUHMLLAX C yKa3aHUeM KONMYeCcTBa YacoB, BbiOe/IeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatowmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboTy obyuaromxcs

O6was Tpy[noeMKOCTb ANCLIMNANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHuL(bl) Ha 72 yaca(oB).

KoHTakTHas paboTa - 40 4aca(oB), B TOM Yuche nekuun - 40 yaca(os), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTositenbHas paboTta - 32 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLUMANHBI: 3a4eT B 7 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)

Paspenbl AUCLUNINHBI /
mMoayns

CemecTp

Bugbl n yachbl
KOHTaKTHOW paboThbl,
MX TPYAOEMKOCTb
(B yacax)

Jlekuunn

MpakTuueckmne
3aHATUSA

NabopatopHble
paboTbl

CamocTosiTenbHasi
paborta

Tema 1. OBWWE MPEOCTABNEHNA

. |0 XNIOKNX PACTBOPAX

0

0

Tema 2. PacTBopyMOCTb TBEPAbIX
BeLeCTB, XXWOKOCTEN 1 ra3os.

Tema 3. CTPYKTYPA .
OIOHOATOMHBbBIX XWNIOKOCTEW.

Tema 4. Teopunsa XUAKOro COCTOSAHUS
®dpeHkens.

Tema 5. COBPEMEHHbIE
MNPEOCTABJTIEHNA O KNCITIOTAX
N OCHOBAHUAX.

Tema 6. XapaktepucTuka
KWUCNOTHO-OCHOBHbIX CBONCTB
pacTBopuTenen, KOHCTaHTa
aBTONpPOTONMN3a. DNEKTPOHHAs
Teopus kucnort Jlbrounca.

Tema 7. Knaccudpmkauus

. |pacTtBoputenein no

PU3NKO-XMMUYECKIM CBONCTBAM.

Tema 8. OMnupuyeckue WwKkanol
JOHOPHOM 1 aKLLenTOPHOWN Cunbl
pacTtsopuTenem.

Tema 9. CTpykTypmypOBaHHOCTb
pacTteoputenei. Teopua Camolinosa,
NonoXuTENbHAs 1 oTpuLaTenbHas
conbBartauus.

10.

Tema 10. Hecneuudpuueckme n
cneundpuyeckne B3anMoaencTemns B
KOHAEHCUPOBAHHBIX cpenax.
ConbBartauuns NOHOB.

11.

Tema 11. TeopeTuyeckme MeToabl
onpeneneHns TeEpMOaNHAMNYECKNX
XapakTepuCcTrK ConbBaTaumm.

12.

Tema 12. TepmoanHammyeckne
pyHKUMN

conbBartaumn. TepMmognHammyeckue
OYHKLMKN NepeHoca YacTuubl 13
OLHOro PacTBOPUTENS B APYrOMn.

13.

Tema 13. VIamepeHne MarHuTHoOM
BOCMPVYMMYMBOCTM PACTBOPOB Kak
cnocob BbISIBNEHUSI OTPULATENBHOM,
MONOXNTENbHOE U r’MAPOCOBHOA
conbBaTtauuu.

14.

Tema 14. ACCOUMALINA NOHOB.
Ycnosus BO3HWKHOBEHMS
accoumaros.

15.

Tema 15. Mogenu TeopeTnyeckoro
onncaHus accoumnaumm NOHOB.

16.

Tema 16. BnmaHne npupogpl
pacTBOPUTENS HA NpoLecChl
accoumaumm.

CrpaHnua 4 13 13.
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Buabl n yachbl
KOHTaKTHOW paboThbl,
Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUNA paboTbl
Tema 17. ConbBaTaUMOHHbIE
17.]adbdpeKTbl: KNHETUYECKUI U 7 2 0 0 1
TepMoaMHaMNYeCcKuii.
Tema 18. OcobeHHOCTU peakuunii B
B6UHaPHbIX pacTBOPUTENSIX.
18. ConbBatauus v 7 2 0 0 2
KoMmnnekcoobpasoBaHme.
Ntoro 40 0 0 32

4.2 CopepXxaHue AUCLMNIUHBI (MOAyNns)
Tema 1. OBLUME NPEOCTABJIEHNS O XU IOKUX PACTBOPAX

MoHsTME 0 pacTBOpe, Kak rOMOreHHOW ABYyX- U 6onee KOMNOHEHTHON cucTeme. MNMoHsATWE 0 pacTBopuTene, kak 0cobom
KOMMOHEHTE pacTeopa (pasnuyHble onpegeneHns noHaTnsa "pacteoputens”). NpeactasneHne 0 CTPyKType pacteopa:
reoMeTpuyeckuii n cunoBoii (pacnpeaeneHne bonbumaHa) acnekTol NOHATUS. OCOBEHHOCTU CTPYKTYPHbIX 06pa3oBaHuli
B C/ly4yae pacTBOPOB SNEKTPONUTOB U HEINEKTPONNTOB.

Tema 2. PacTBOPpUMOCTb TBEPObIX BELL,ECTB, XXUOKOCTEN 1 ra3os.

PactBoprMOCTb BEWeCTB: Ka4eCTBEHHbIA U KONMYECTBEHHbIN acnekTbl MOHATUS. PacTBOpMMOCTb TBEPObIX BEWECTB
(TemMnepaTtypHas 3aBMCUMOCTb), XUIOKOCTEN (CUCTEMbI C BECKOHEYHO, OFPaHUYEHHON B3aIMHON PACTBOPUMOCTBIO) U
rasos (TemneparypHas 3aBUCUMOCTb, 3akoH [eHpu). Oblee 1 0cobeHHOE PacTBOPOB INEKTPONUTOB U HEINEKTPONMTOB.

Tema 3. CTPYKTYPA OQHOATOMHbIX XXUOKOCTEWN.

OcHoBHble 0COB6EHHOCTY CTPYKTYpPbl XNOKOCTU. ConocTtaeneHue MOJTEKYNIAPHO-KNHETUNYECKNX I'Ipe,D,CTaBl'IeHI/IIZ ans
ra3os, XMNOKOCTK 1 TBEPOOro tTena. ,D,I/I(*)paKLI,I/Iﬂ PEHTreHOBCKUX nyqe|7| OOHOATOMHbLIMUA XNOKOCTAMU (pacnnaBaMM
nerkonnaBkmx Metasnios - CBMHUA, HATPpUA 1 Op. KpI/IBbIe pagnanbHOro pacnpegeneHns ang pacnnasoB MeTanioB U Ons
MX TBEPOOEA3HOro COCTOSAHNS - CONOCTaBNeHue.

Tema 4. Teopus XuUaKoro coctoaHmsa dpeHkens.

Teopwst DpeHKens: TENNOBOE ABUXEHME YacTuL, XMOKOCTU, camoanddpysmsi, konedaTenbHoe 1 TPaHCNSLUMOHHOE
IBVXEHVe, KOOPANHALUMOHHOE YMCO0, BINSIHME TEMMepaTypbl Ha KOOPAUHALMOHHOE YMC/O, MOTEeHUMaNbHbIN 6apbep.
Passutne teopun dpenkens B koHuenumm bepHana. OCHOBHbIE NONOXEHMS TEOPUN CTPOEHNS XULKOCTU B
COBPEMEHHbIX NPEACTABNEHUSX

Tema 5. COBPEMEHHbBIE NPEOCTABNTEHUA O KNC/ITOTAX U OCHOBAHUSX.

MpoToHHas Teopus bpeHctena_Jloypn. Xapaktepuctuka KMCnOTHO-OCHOBHBIX CBOMCTB PAcTBOPUTENEN, KOHCTaHTa
aBTonpoTonuaa. CBs3b KOHCTAHTbI ayTOMPOTONMN3a C KOHCTaHTaMU KMCNIOTHOCTM M OCHOBHOCTW. Teopus CONbBOCUCTEM.

OnekTpoHHas Teopus kmcnoT Jlbtonca. Teopus YcaHosuya kak pesynbtat 0606weHns Teopuii. CpaBHUTENbHAS
XapakTepucTuka KMCnoTHO-OCHOBHbIX TEOPUN.

Tema 6. XapaKTepMclea KMCNOTHO-OCHOBHbIX CBOMCTB pacmopm’eneﬁ, KOHCTaHTa aBTOMNMpoTonun3a.
aﬂeKTpOHHaH Teopwusd Kucnort Nbronca.

JdupdepeHumpyolee n HIBenMpylee AeNCTBUE pacTBOPUTENER HA CUY KUCNOT N OCHOBAHWUIA, NpuMepsb! 1
NpPakTU4YECKOE NPUMEHEHMNE B KUCIIOTHO-OCHOBHOM TUTPOBAHNM CMECEN CUNbHBIX KMCNOT N OCHOBaHWUIA. dNekTpoHHas
Teopus Jlbtonca B MHTepnpeTtaunm NupcoHa ( KoHUEenuUus XeCTKUX U MArknx KUCNoT U OCHOBAHWURA, NpuMepsl
peanusauun B NPUPOLHbIX 1 NabopaTopHbIx 06bekTax)

Tema 7. Knaccucpmkaumsa pactsoputenei no oMankKo-XMMUYeCKUM CBOMCTBaM.

Knaccudprkauus pactsoputeneii no nx ouanyeckuM CBOMCTBaM (AManekTpuyeckas NpoHMLAEMOCTb, AUMNObHbIN
MOMEHT, BS3KOCTb, TeMneparypa KuneHus v ap.).

MpoToHHbIE (NPOTONNTUYECKME) N anPOTOH-Hble (HenpoTonuTnyeckme) pactsoputeni. KUcnoT-Hole (MpoToreHHble),
OCHOBHbI€ (NPOTOOMbHBLIE) N aMPUNPOTOHHbIE pacTeopuTENn. [MNonsipHble anpoTOHHbIE PACTBOPUTENMW.
KoopavHupylowme n HekoopanHUpYyowmne pacTsopuTeni.

Tema 8. dMnupuryeckme LWKanbl 4OHOPHOM M aKLL,ENTOPHOW CUJibl pacTBOpPUTENEN.

JoHopHble ceovicTBa (wkanbl 'yTMaHa, be-Hya, Kocosepa, Spnuxa). AkuentopHble cBOWCTBA (WwKkanbl Kocosepa,
Oumpota-Pelixaparta, MN'ytmaHa). Kputepru Boibopa penepHbIX COeANHEHMW NMPU NOCTPOEHNM WKaAN LOHOPHOCTY U
akuenTopHocTK pacteoputeneii. [pakTnyeckoe ncnonb3oBaHWe WKan B NpeackasaHum u uHTepnpeTauuny conbBaraumm
HEeaNeKTPONNTOB N MOHOB B PACTBOPAX.
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Tema 9. CTpyKTypUpOBaHHOCTb pactBoputenen. Teopus CamonnoBa, NONOXUTENIbHAsA U oTpuLaTeNbHas
conbBarauus.

Bogna. CtpoeHune monekynbl Boabl. CTpyKTypa XnaKoro soAbl 1 nbaa. Kpreble paananbHoro pac-npeaeneHns ons soapl
npw pasHbix Temnepatypax. Mogenb nyctot Camoinosa. IByxCTpyKTypHas Mo-genb Xonna, Mmogenu "Mepuatowmx”
rpynn, ucka-xXeHHbix H-cszei, cnyyanHom cetkm H-ceasei.

CnupTbl (0ZHO-, ABYX- U TpexaToMHble). MNyTn peopraHnaaumm CTpyKTypbl CrIMPTOB.

AnpoToHHble pacTBopuTenu. CTpyKTypHble 0COBeHHOCTH ("cnoeHas”, LenoyeyHas, LMKInYe-ckas CTpyKTypbl). SHeprus
akTMeauum camoomdy-3un, cpasHeHne ¢ BoOon n cnmptamu. CTpyKTypHas TeOpUsi BbiCanMBaHns.

Tema 10. Hecneumpw-lecme 1 cneuunduyeckme B3aumooenucTBUA B KOHOEHCMPOBaHHbIX cpeaax. ConbBartauus
UOHOB.

OnpeneneHne KpectoBa-bepeanHa. Hecneun-cpryeckne (MOH-OUMNONbHbIE, AUNOMb-AUNOSbHbIE, UOH-UHOYLIMPOBaHHbINA
AMNONb, OAUMONb-MHOYLMPOBAHHbIA OMMNONb, AUCNEPCUOHHbIE) U Cre-Lundunyeckmne (BoOopoaHas: CBs3b,
IIOHOPHO-aKLenTopHoe) B3aumoaencTems. ConocTaBuTenbHas xapakTepucTka HecneLmngUuiecknx n cneumngunyeckmx
B3aVMOOENCTBUIA: SHEepPrus, NanbHOAENCTBME, HanpPaBNeHHOCTb, HACKIWAEMOCTb, TeMnepaTtypHas 3aBMCUMOCTb.
MepBryHas 1 BTopuyHas conbeaTa-ums. Moctynat MonvnHra o6 anekTPoHEeRTPanbHOCTX aKkBanoHa.

Tema 11. TeopeTnueckue MeToabl onpeneneHns TepMoauHaMMYeCcKUX XxapakTepMCcTUK ConbBaTaLuu.

MpencraBneHms o MexaHn3me conbBaTaummn. Teopus Camoinosa, MONOXUTENbHASA M OTPULA-TENbHASA CONbBaTaLMs
(rmppataums). TeopeTnyeckue MeETOAbl ONpeneneHns TEPMOONHAMNYECKUX XapakTEepPMCTMK conbBaTaumm (MoLenm
BopHa, BopHa-bBbeppyma, 9nu-3BaHca). KBaHTOBO-XxMMUYeckme pacyeTtsbl conbeatauun. [Npupona noH-MonekynsapHom
cBsA3u (nogxon Mopokymbl). CTpyKTypa MOHOCONIbBATOB KATMOHOB U aHWOHOB. BepoaTHoCcTHas npupona
KOOPAMHALMOHHOO YMCna Yy MOHOB C 3anNONHEHHBIMU 3N1EKTPOHHBIMK 060104KaMK.

Conbaatauus B 6BuHapHbIx pacTeopuTensix. MpennoututensHas conbeatauus. Mpunoxenve Teopumn Minnecnu-Kunepra
K CTPyKType retepo-conbBatoB. OcobeHHoCTU conbBaTauuy 3d- u 4f- KaTMOHOB.

Tema 12. TepmoauHamuueckme coyHKLUMU conbBaTauun.TepmoavHamMmyeckme coyHKLMU nepeHoca YacTuubl U3
OLHOro pacTBopuTensi B OpYrou.

TepMmogmHamnyeckme pyHkumm conbsataumn. JeneHve TepMoanHaMUYeCKMX XapakTepUCTUK Ha NOHHbIE
coctasnswowe. Lesunn-noagnoHas wkana JlaHre-MuweHko. BogopogHas wkana. JeneHne TepMoamHaMmnyeckmx
OYHKUMIA conbBaTaLMn Ha MOHHbIE COCTaBASIOWME B HEBOAHbIX PACTBOPUTENSX. TepMoanHammyeckme yHKLNM
nepeHoca Yac-Tubl U3 0AHOr0 PacTBOPU?TENs B APYrOW, UX 3aBMCUMOCTb OT NPUPOAbI HACTULLbI U PaCTBOPUTENSI.

Tema 13. Vlamepel-me MarHUTHom BOCNPUMNMYNBOCTU PAaCcTBOpPOB Kak cnocob BbisiBNeHUst OTpVILI,aTeHbHOﬁI,
noNnoXwuTtenbHoe U ru.u,poq)o6H0|7| conbBaTauuu.

Mpvpona rmapodobHo conbBaTaLMm, NPOSIBNEHNE ee B Pa3nnYHbIX CBOMCTBAxX pacTBopoB. KnatpaTbl. Pacteopbl coner
TeTpaankunaMmMOHUMHBIX U OPYrUX KPYMHbIX OPraHNYeCcKMX KaTWOHOB, a TakXXe HeaNeKTPONUTOB.

N3amepeHre MarHMTHOM BOCNPUMMYMBOCTM PACTBOPOB Kak Crocob BbISIBNEHWS OTpMLATENbHOR, MONOXUTENbHOE U
rmopodoobHoli conbeaTaumn.COOTHOWEHNE FMAPOPUNIBHON 1 rMAPOdOBHON COCTaBNSIOWMX CONbBATALUN, CBSI3b C
NMPUPOLOIA paCTBOPEHHOrO BEWECTBA, CTPYKTYPUPOBAHHOCTLIO PACTBOPUTENS 1 TEMMEPATYPONA.

Tema 14. ACCOLLUALLUA NOHOB. YcnoBusi BO3HUKHOBEHUS1 acCOL,MaToB.

YcnoBusi BO3HMKHOBEHMS aCCOLMATOB. DKCMEPUMEHTAlIbHBIE MAPaMeTPbl B ONMCAHMM SIBNEHWIA B pacTBOpax Yepes
06pas3oBaHmMe NOHHbIX accoumaTtoB. [[paHnLa NOHOM ConbBaTaLmm Kak Mepa KOHLEHTPALMOHHON rpaHuLb
3PPEKTNBHON CoNbBaTaLMM KaTMOHOB 1 @HUOHOB MO NMEPBO CONbBaTHOM 060M104Ke. 0COBEHHOCTM CONbBaTaLUN
AHWOHOB B 3aBMCUMMOCTY OT X NPUPOLbI.

Tema 15. Monenu TeopeTtnyeckoro onucaHusa accouuvalmm NOHOB.

Mogenn TeopeTnyeckoro onucaHus accoumauunm noHoe: beeppyma, SitreHa. OeHucoHa. Pamam - dyocca,
I>xunnbkepcoHa. CpaBHUTENbHAS XapakTeEPUCTMKA (PU3NYECKUX 1 MATEMATUYECKMX MOOENEN, NCNONb3yeMas B 9TMX
noaxopax. lNpeackasarenbHas cuna paccMaTpyBaeMbix MOENen B ONNMCaHNUN SBIEHNS acCoLUmMaLm NOHOB B peabHbIX
O6'beKTaX, rpaHn4Hble yCNoBUA.

Tema 16. BnusitHue npnpoabl pacTBOPUTENA Ha NpoLecChbl accoumnauun.

KoHTakTHble U conbBaTopasfeneHHble MOHHBIE Naphbl, yCNOBUS X 06pas3oBaHns ¢ y4eTOM LOHOPHbIX Y aKLEenTOPHbIX
(wkanel LOHOPHOCTY U AaKLENTOPHOCTM) CBOWCTB pactBopuTeneii. KOHTakTHblE 1 CONbBATHO-PA3AENEHHbIE UOH-HblE

napbl, UX KOHCTaHTbl 06pa3oBaHuns. BnvsiHre npvpoapl pacTBOpUTENS Ha NMPOLIECCHI accoumaLmm, Ha COOTHOLWEHWE

KOHTaKTHbIX U COMbBATHO-PA3AeNEeHHbIX MOHHbIX Nap B pacTBOpe

Tema 17. ConbBaTtaumoHHble 3¢pcpeKTbl: KWNHETUYECKUIA U TEPMOAUHAMUYECKUNA.

PacTtBopuTenb kak CpeacTBO yrnpasneHus xmmmyeckum npoueccom. ConbBataumoHHbIe adekTbl: KUHETUHECKUIA 1
TEPMOOUHAMMYECKUIA. DnekTpocTaTnieckoe npubnuxenne, Teopus Xotogxeca-UHronbaa, ypaesHe-Hus Ckatyapaa v
Amuca.Crneundpunyeckme (LOHOPHO-aKLENTOPHLIE) B3ANMOLENCTBUS, PeaKLUUN 3aMELWEHNs N NPUcoe-aMHEHNS
KOOPANHALMOHHBIX coeanHeHnia. MNoaxon TaHakw.
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Tema 18. OcobeHHOCTM peakuuin B 6UHapHbIX pacTBopuTtensix. ConbBatauusi U KOMiekcoobpasoBaHue.

OcobeHHOCTU peakLmii B BUHAPHbIX PacTBOPUTENSIX. SIBNEHNE CENEKTUBHOW ConbBaTaLmu, NpeackasaHme
CEeNeKTMBHOCTU CONbBaTaLMM HA OCHOBE LWKAN LOHOPHOCTY 1 aKLENTOPHOCTM pacTBopuTenein.ConbBataums um
KomnnekcoobpasoBaHue. YHET CONbBATHOrO COCTOSIHWS Y4aCTHUKOB PABHOBECUS (KaTUOHA, MraHaa, KoMiekea,
MPOTOHA) B MHTEPMNPEeTaLun AaHHbIX N0 KOMMNIekcoobpasoBaHuio B BUHAPHBLIX PACTBOPUTENSIX.

5. MepeyeHb yueO6HO-MeTOAMUYECKOrO O6ecneyeHust jisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHAETCS N0 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTns. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOATENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOSTENbHYI0 paboTy. CamocToaTenbHas paboTta obydyarowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHNE OTLEMNbHBIX TEM (Pa3fenos) AUCLMMANUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPEMS ayanTopHOI paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 06yyatoWwmnecs YnuTarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbINONHAT 3aaHUs, HANPaBNEHHbIE HAa 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHusaumsi caMocTosTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N NeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

MopsiLoK opraHn3aumm 1 ocyleCcTBAEHMS 06pa30BaTeNbHON AeSTeNbHOCTM Mo 06pas3oBaTebHbBIM MPOrPamMMam BhICLIETO
06pasoBaHus - Nnporpammam bakanaspuarta, nporpaMmmam crieumaniTera, nporpaMmmam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcTa obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosbps 2002 r. "O6
aKT1BM3aLUMM CaMoCTOATENBbHOM paboThl CTYAEHTOB BbICIMX y4eOHbIX 3aBEAEeHUIA"

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

MpaBuna BHyTpPeHHEro pacnopsnka enepansHoro rocynapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yypeXaeHns
BbiCLeEro npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXcKoro) doeaepansHoOro yHmBepcuteta

6. DOHA, OLEHOYHbIX CpeacTB Mo AUCUUNIuHe (MOLYNI0)

DOoHAO OLEHOYHbIX cpencTs no gucumnnnHe (Mo,u,ymo) BKNOYaeT oLueHOYHble MaTepualibl, HanpaBneHHble Ha NPOBEepPKY
OCBOEHMS KOMMETEHUW, B TOM YMCIe 3HaHWI, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTB BKNO4YaeT OLUEeHO4YHble
cpencTBa Tekyllero KOHTpons n oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I atTectauunn.

B ¢hoHLe OLEeHOYHbIX CPEACTB COLEPXUTCS Cneaytolas nHgpopmaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM peadynbTatam 0By4eHus Mo SUCLUMNIMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHMSI OLEHKYM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNSA LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMbie K 0eCTBUSM 00yHatowmxcs,
LEMOHCTPVPYeMbIM pe3dynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHuWe oucumMnnnHbl (MOoyNs) npeanonaraeT U3y4eHne OCHOBHON 1 OOMONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0By4aWUMCS B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum buneTam B COOTBETCTBMU C NMpaBuiamu nonb3oBaHus HayyHol 6ubnmoTekoi.

OneKTPOHHblE N30aHNS OOCTYMHbI AUCTAHLUMOHHO 13 Nio60i TOUKM Npu BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNoMb30BaHWMKN NeYaTHbIX M3aaHUn BBINOTEYHbIN
POHA [OMXKeH BblTb YKOMMNEKTOBAH UMUK 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHuini OCHOBHOM nuTepatypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepatypbl Ha kaxaoro obyyatolerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.
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MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 kK paboyeli nporpamMme AnCUMNAMHBL. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMIUHBI (MOOYIIS)

Chemnet Poccus ? xumnyeckume Hayka n obpasosaHue B Poccun: noptan oyHoaMeH-TanbHOro Xum.obpasoBaHms -
http://www.chem.msu.ru/rus

EnvHoe okHO pocTyna k obpasoBaTtenbHbiM pecypcaM - http://window.edu.ru/

Kartanor ccbinok Ha xumuyeckume pecypcbl Poccum n 3apybexbs - http://www.chemport.ru
Ob6pasoBaTenbHble pecypcbl MHTepHeTa ? XMMUWA - http://www.alleng.ru/edu/chem.htm
ObpasoBatenbHble pecypchbl Yp®Y - http://media.ls.urfu.ru/chemistry/

OneKkTpoHHbIE pecypcbl MIHcTuTyTa xmmnn pacteopoB PAH - http://www.isc-ras.ru/old-site/elib_index.htm

9. MeToguyeckme ykasaHus oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUN/IMHBI (MOAYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekumun OCHOBHOIN TEOPETUYECKUI MaTepuan npenMeTa faeTcs B Yachl IEKLMOHHBIX 3aHATUIA. Ha nekumsax
npenogasarefib CUCTEMATMYECKN 1 NOCNEenoBaTeIbHO packpbiBaeT cogepXaHme Hay4yHon
OUCUMMNUHBI, BBOAMT B KPYr HAYy4YHbIX MHTEPECOB, CTABUT BOMNPOCHI ANs uccnenosaHus. Henobss
OrpaHNYNTbLCA PErynsipHbIM NOCeLEeHNEM TONTbKO NEKUNIA, Tak Kak LEeHTP TAXECTU B YCBOEHUN 3HAHUI,
B DOPMMPOBAHMMN YMEHWNIA 1 HABLIKOB NIEXUT B Nocnenytowein camoctositenoHol pabote. CTyLeHTb
IONXHbl MOCTOSIHHO FOTOBUTBLCS K NEeKUMsiM. B aToit pabote MoryT noMo4b y4ebHUKN, CAMCOK KOTOPbIX
npenogasaTenb Ha3blBaeT HA NEPBbIX 3aHATUSAX. [TOMMMO pekoMeHayeMon nuTepaTtypbl, NeKTop AaeT
nporpamMmmy OUCLUMNNHbLI, B KOTOPOW M3NOXEHbI OCHOBHbIE pasaersibl 1 BOMPOCh! ANs KOHTPONA
3HaHUN.

Jlekums 3aknanblBaeT OCHOBbI HAY4YHbIX 3HAHUIA, 3HAKOMUT C OCHOBHbIMU COBPEMEHHbLIMM
Hay4YHO-TEOPETUYECKMMUN NONOXEHNSMU, C METOOONONMEN AAaHHOM Haykn. Ha nekumm ocyuwecTensercs
oblweHne CTyaeHYecKon ayanTopun ¢ BbICOKOKBaNMGULMPOBAHHBIMK NEKTOPaMU, YYEHbIMU,
negaroramu, crneumaniuctamv B onpeneneHHon otpacnum Hayku. Jlekums Bbl3biBaeT SMOLIMOHANbHbIN
OTKNWK Cnylwatenei, pasBnBaeT UHTepec 1 NoboBb K Byaywel npodgeccun. JlekTop ncrnonbayeT Ha
NEeKLMSIX He TONbKO MaTepman y4ebHNKOB, HO 1 MPUBNEKAET MHOMO LOMNONHUTENbHbBIX CBEOEHUIA,
N3N0XEHHbIX B HAay4HbIX paboTax (MOHOrpagousix Unmn cTaTbsix) UM B ero Co6CTBEHHbIX
nccnenosatenbckunx Tpyaax. CTyoeHT He B COCTOSIHUM ry6oKO OCMbICNINTL BECb NPEeLCTaB/EHHbI B
nekumax Matepuan, He nocelas NeKUNOHHbIX 3aHATUIA. [109TOMY BaXXHO He NMponyckaTb nekuuu,
rOTOBUTLCS K HUM (3apaHee NocMOTPETb TEMY NIeKUUN, NoYnTaTb y4eOHUKN, OTMETUTL ONs cebs
KNtOYeBblE MOMEHTbI, COCTaBUTb BOMPOCHI NEKTOPY) U HANpPsiXXeHHO, akTMBHO paboTaTb B Te4eHne
Bcero y4ebHoro 3aHsTUs. CtapaiTechb He onasnblBatb HA NEKLMIO: B NEPBbIE MUHYTbI 3aHATUIA
obbaBnseTca Tema, nnaH nekumun. Ytobbl nerye 3anoOMHUTb U3naraemblii Matepuarn, HeobxoanMo ero
MOHSITb, pa30bpaTbCsl B CUCTEME HAyYHbIX MOHSTUIA, KOTOPYIO AaeT nektop. MyTn nanoxeHus nekumm
MOryT 6bITb pa3nmyHbiMK. VIHorOa npenonaeatenb BolbvpaeT UHOYKTUBHbIN NyTb, T.€. BHaYane
nanaraeT KOHKpeTHble pakTbl, 0606WaeT nx, packpbiBaeT CYWHOCTb NOHATMS, aeT ero
onpegnenexve. [pyroi Nyt 06pa3oBaHnNs NOHSATUIA - AeOyKTUBHbIMA: NEKTOP BHaYane onpenenset
Hay4Hoe MOHSITUE, a NOTOM AaeT 06 bSCHEHNS, MPUBOANT KOHKPETHBIN dhakTuyeckmnin matepuan. Ecnu
YNOBUTb NYTb U3NTIOXEHNS Matepuana, To CTaHOBUTCS Nerye NoHATb MbICIb NpenofasaTens v
NPOHUKHYTb B codepXxaHue nekumun. Obpalaite BHUMaHWe Ha onpeaeneHne noHATUiA.
PekomeHayeTcs Ang ux yCBOEHMS COCTaBNSATb rnoccapui (cnoeaps). Bo BpeMs cnywaHns nekumni
[ONXHa 6blTb NCUXONOrMyeckas yCTaHoBKA Ha 3aNOMUHAHUE OCHOBHbLIX nael nekumn. CnywaHune
NEeKUNIA - 3TO CNMOXHbIN MCUXONOrMYeCKNin NPOLLECC, B KOTOPbIV BOBNEeYeHa BCS IMYHOCTb
CNywaoLero: ero Co3HaHue, Bons, NamaTb, aMOLUMK. DTO HE NACCMBHOE COCTOSIHME YenoBeka, a
HanNpPOTUB, COCTOSIHNE aKTUBHOWN, HANPSXEHHON AeATeNIbHOCTH.

CnywaHwue y4ebHol nekuun - aTo HeobxoAMMoe, HO He OCTAaTOYHOE YCNIOBME CO3HATENbHOMO 1
MPOYHOro YCBOEHUS! 3HAHWIA. Jlekumnto HeobxoAMMOo 3anmcaThb - TONbKO Toraa Nekuns ctaHet
WCTOYHUKOM ONsi fanbHenweln camocToaTenbHon paboThl. KOHCNEeKTMpoBaHMe Nekuun - 3To CNOXHoe
neno, Tpebyiolee ymMeHuii 1 onbiTa. HekoTopble cTapatoTcs 3anucaTtb NekLmMio NOIHOCTbIO, CMIOBO B
CNOBO, HE BOYMbIBASACb B COAEPXaHWe MaTepuana, onMpascb TO/IbKO Ha CBOKO namsaTb. CniowHas
3anncb BO3MOXHA TOMbKO B TOM Cllydae, ecnu npenogasarefib AMKTyeT NeKLUMOHHbIA Matepuan. Ho
OVKTOBKA oenaeT N3noxeHne o4HoobpasHbIM U YTOMUTENbHBLIM, 1 METOAMKA BbICWEN WKOSbl He
pekoMeHayeT Takoi cnocob nanoxeHns. CTpemneHne 3anucaTb NEKUMIO CNIOBO B CNOBO OTBNEKaeT
cnywartensi ot 060yMblBaHUS! NEKLMOHHOro MaTepuana. Hegapom cTyaeHTbl FOBOPSIT, YTO TPYAHO
COBMECTUTb 1 3anncb, 1 06ayMblBaHME.

Ecnu nekumto 3anmcbiBaTb 04EHb KOPOTKO, OTAEMbHBLIMY WTPUXaMK, TO 3annucu He MoryT BbiTb
mMatepuanom 4ns NoBTOpeHus. B nanuwHe KpaTkoit 3anmcy TpyaHo pasobpartbest yXXe HeKoTopoe
BpeMsi cnycTs. [1ns 3anvcy Bo3bMuTe 00LWy0 TeTpalb 1 COenainTe nons ons pasnnyHbliX 3aMeTok BO
BPEMS 3anncu: HanpuMep, 3Hak BOCKNNLAaHUS (0TMeTKa 0cob0 BaXXHbIX MOMEHTOB), 3HaK Bonpoca
(4TO-TO HE NOHSANM U K AAaHHOMY MONOXEHUIO HAO0 BEPHYTLCH).

camocTosi- | CamocTosiTenbHas paboTa npy N3y4eHnn OUCUUNAVH BKAKOYAET: - YTEHME CTYAEeHTaMu

TenbHas PEKOMEHAOBAHHOM NMTEPATYPbI Y YCBOEHNE TEOPETUYECKOro Matepuana AUCUMMANHBI; - 3HAKOMCTBO

pabota ¢ VIHTEpPHET-NCTOYHMKaMM; - NOATOTOBKY K Pa3NnYHbIM (DOPMaM KOHTPONS (TECTbI, KOHTPONbHbIE
paboTbl, KONMOKBUYMbI); - TOArOTOBKY U HANUCaHWE PedepaTos; - BbINONHEHNE KOHTPONbHbIX paborT; -
MOLFOTOBKY OTBETOB Ha BOMPOCHI MO Pa3NNYHbIM TEMAM LUCLWMMHBI B TOV NOCNELOBaTENbHOCTU, B
Kakoi OHW NpeacTasneHbl. [NnaHMpoBaHe BpeMEHU, HEOBXOAMMOro Ha U3yYeHne OUCLUMNANH,
CTyLleHTaM NyJlue BCEro OCYLLECTBNATb BECb CEMECTP, MPeaycMaTpuBast Npu 3ToM perynsipHoe
noBTOpeHue MaTtepuana. Mpu nayyeHun ANCLMNNnHBLI cCHavana Heob6xoaMMO Mo Kaxaon Teme
npoYMTaTh PEKOMEHAOBAHHYIO NMMTEPATYPY U COCTABUTb KPaTKUIA KOHCMEKT OCHOBHbIX MONOXEHWA,
TEPMVHOB, CBEAEHWI, TPEByOWMX 3aNOMUHAHUS 1 SBASIOWUXCS OCHOBOMONAaratowmMy B 3T0 TEMe
LNsi OCBOEHUS Mocnepyowmnx Tem kypca. ns paciumpeHmnst 3HaH1s nNo AMCUMNAVHE PEKOMEHOYETCS
ncnonb3oBaTh VIHTepHeT-pecypchl; NPOBOAMTb MOUCKM B Pa3fMyHbIX CUCTEMAX M UCMOMNb30BaTh
MaTtepuanbl CaToB, PEKOMEHLOBAHHbLIX NpenonasateneMm. MNpy NoAroToBKe K KOHTPONbHON paboTte
HEeobx0AMMO NPoYMTaTh COOTBETCTBYIOWME CTPAHULIBI OCHOBHOMO y4ebHuKa. XenatenbHo Takxe
YTEeHUWE OOMONHWUTENbHOW NUTEpaTypsbl.
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Bup pabot MeTtoaunyeckue pekomeHaauum

3ayet Ha 3aueTe onpepnensercs ka4ecTBO W 06bEM YCBOEHHbIX CTyAEHTaMU 3HaHW, CNOCOBHOCTb K
0606LWeHnI0, aHannay, BOCNPUATAIO MHGDOPMaLIMK, MOCTAHOBKM Lienu 1 Boibopy nyTel ee
LOCTUXEHUS, a Takxe yMeHune pabotaTb C HOPMaTMBHLIMW LOKYMEHTaMU B pamKax avcumnnuHbl. OH
MOXET NMPOBOAUTLCS! B YCTHOW UMM MMCbMEHHOM chopmMax. PopMy NpoBeaeHns onpenenseT kagenpa.
MonrotoBka K 3a4eTy - NPOLECC MHAMBULYaNbHbIA. TEM HEe MeHee, CYLeCTBYIOT HEKOTOpbIE NpaBuna,
3HaHWs KOTOPbIX MOTYT BbiTb MONE3HbI 415 BCEX. 3an0oroM ycrewHon caayn 3adeta sSBnseTcs
cvcTemaTtnyeckas pabota Hag y4ebHOM OUCLMNNMHOM B Te4eHue cemecTpa. MoaroToBky XenartenbHo
BECTU, Ucxoas 13 TpeboBaHmWii NporpaMMel y4ebHol aucumunnuHbl. LlenecoobpasHo nowarosoe
OCBOEHUEe MaTepwrana, BbINoNHEHWE Pas3fNYHbIX 3a4aHuUi N0 Mepe N3yYeHUsl COOTBETCTBYIOLLMX
coaepxatefibHbIX pa3fenos OMCUUNMHLL. Ecnuv, roToBsich K 3a4eTy, Bbl UCMbIThIBAETE 3aTPYLAHEHUS,
obpaluariTeck 3a COBETOM K Mperogasatento, TeM 6onee 4To Npy CUCTEMATMHECKO MOArOTOBKE Y Bac
€CTb Takasi BOSMOXHOCTb. ['0TOBSICb K 3a4eTy, Ny4lle BCEro co4eTaTb NOBTOPEHUE TEOPETNHECKUX
BOMPOCOB C BbIMOJHEHNEM NPaKTUYEeCKNX 3aaaHnii. TpeboBaHUS K 3HAHWSIM CTYLEHTOB OnpeaeneHbi
pefepanbHbiM FocyAapCTBEHHbIM 06pa3oBaTebHbIM CTaHAaPTOM M paboyel Nporpammon
oucumnnuHel. Llenb 3a4eTta - npoBepka v oLeHKa YPOBHS NMOMy4YeHHbIX CTYAEHTOM CrieumanbHbIX
MO3HaHWUI No y4ebHO ANCLUMIUHE N COOTBETCTBYIOWNX UM YMEHWA 1 HABLIKOB, a TakKXe YMEHWs!
NIOTMYECKN MBICTINTb, apryMEHTUPOBATb M3BPaHHY0 Hay4HYI0 NO3ULIMIO, pearmpoBaTb Ha
LLOMOJIHUTESbHBIE BOMPOCHI, OPUEHTUPOBATLCS B MACCKBE MHGDOPMALMK, AePVHVLWIA 1 KaTeropui.
OueHke nogniexart NpaBuibHOCTb Y FPAMOTHOCTb PEYUN CTyLEeHTa, eCNi 3a4eT NPOBOANTCS B YCTHOM
oopMe, a TakXe ero LOCTUXEHUS B TedeHne cemecTpa. JononHNTENbHOM Lenbio 3a4eTa sBnsercs
(POPMUPOBaHME y CTYLEHTOB TakUX KA4eCTB, Kak OPraHn30BaHHOCTb, OTBETCTBEHHOCTb, Tpynontobue,
CaMOCTOSITENBHOCTb. TakMM 06pa3oM, NPOBEPSIETCS CNOXUBLIASICS Y CTYAEeHTa CUCTEMa 3HaHW No
LMCUMNVHE, YTO urpaeT 6onbluyio posb B MOArOTOBKe Byaywero cneuuanucrta, crnocobcTeyeT
MONY4YEeHUIO UM PYHAAMEHTaNbHOW U NPOodPeccnoHanbHOM NoaAroToBkuM. MNpu NoAroToBke K 3a4eTy
BaXXHO NMPaBWIbHO U pauuoHanbHO pacnnaHMpoBaTh CBOE BPeMSl, YTOObI yCneTb Ha Ka4eCTBEHHO
BbICOKOM YPOBHE NMOArOTOBUTBLCS K OTBETAM MO BCEM BOMpocaM. Bo BpeMsi NOAroTOBKM K 3a4eTy
CTYLeHTbl TaKXXe CUCTEMaTU3NPYIOT 3HAHWSI, KOTOPbIE OHU NPVOBPENU NPU N3y4EeHUN OCHOBHBIX TEM
Kypca B Te4eHMe ceMecTpa. OTOo NMO3BOMSET UM YSICHUTb TOTMYECKYIO CTRYKTYPY AUCLIMMMVHDI,
00beaNHUTE OTLENbHBbIE TEMbI B €AMHYIO CUCTEMY, YBUAETb NEPCMNEKTUBbLI €€ Pas3BUTUS.
CamocTosiTenbHasi pabota no noAroToBKe K 3a4eTy BO BPEMSI CECCUM [OMXHA NNaHUPOBaTbCS
CTYyLEeHTOM, Ucxoas 13 oblwero o6bemMa BONpPOCOB, BEIHECEHHbIX HA 3a4€eT, Tak, YTobbl 3a
npeLoCTaBNeHHbI ANst MOAFOTOBKM CPOK OH CMOT PABHOMEPHO pacrnpenenuTb NpubnnauTenbHo
paBHOE KONIMYECTBO BOMPOCOB AN €XEAHEBHOIo M3y4eHus (NoBTopeHus). BaxHo, 4Tobbl oauH
nocnenHuin neHb (MMbo yacTb ero) Obin BblOENeH 4N1S JOMOMHUTENBHOrO NOBTOPEHMS BCero obbema
BOMPOCOB B LieNOM. OTO NMO3BONSET CTYAEHTY CaMOCTOATENBHO NepenpoBepnTb YCBOEHUE MaTepuana.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n HGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0O6X0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOLWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/IIOUYEHMUS K ceTn "VIHTepHeT" 1 obecrniedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHJpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamMTopun 4Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbiX MaTepranos.
MynbTMeguiiHas ayoutopus.
CneumnanusmpoBaHHas nabopatopusi.

12. Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300P0OBbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCA cnegytowme MeTonbl U TEXHONOrnn, obneryatouwue
BocCnpuaTne vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

AEKTPOHHBH
CtpaHnua 10 ns 13. Il YHHUBEPCHTET

SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty
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- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

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

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

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

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

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

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

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

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

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm @IFOC BO n yyebHbiM nnaHom no HanpasneHunto 04.03.01
"Xumung" n npodouno NoAroToBKU "He NpeaycMoTpeHO".

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.10.02 Teopus pacTtBopoB

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. Fenbcoman M.U., KOcTpatos B.IM. HeopraHudeckas xumusi. [9nekTpoHHbIR pecypc] - 2-e nag. - CankT-MNeTtepbypr:
NaHb, 2009. - 528 c.

Pexwum pgoctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4032

2. bepotos M.A. AlpepHbIil MArHUTHBIA PE30HAHC B HEOPraHNYeCcKon 1 KOOPANHALUMOHHON XuMnn. Pacteopsbl 1
XNOKOCTU[ONEKTPOHHBIA pecypc]. . - M.: duamatnut, 2010. - 384 c.

Pexwum poctyna:http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2151

3. Nykomckuit KO. SA. PU3nNKo-xMMmnyeckmne 0CHOBbI SNeKTPoXmMMUK: YuebHuk / Jlykomcknia KO.4., Mambypr 0. 1. -
LonronpygHbii:iHTennekt, 2013. - 424 c.: http://znanium.com/bookread2.php?book=525878

JononHutenbHasa nuTeparypa:
1. Obwas u HeopraHuyeckas xmmusi: yiebHoe nocobue ons camocTosiTenbHOM paboTel cTyoeHToB / KasaH. dpeaep. yH-T;
[Hayuy. peq.: o.x.H., npodp. ®. B. Nesatos, A.x.H., npod. H. A. Ynaxosund].?KasaHb: [KasaHckuii yHusepcutet], 2011.7; 21.
Y. 1: Obwas xumus / [cocT.: P. P. Ammpos n gp.].?2011.?142 c.:
2. Obwas n HeopraHuyeckas xumusi: yyuebHoe nocobue ansi camocTosiTeNbHol paboThl cTyaeHToB / KasaH. denep. yH-T;
[Hayy. pen.: o.x.H., npodp. ®. B. [leBatos, A.x.H., npod. H. A. Ynaxosny].?KazaHb: [KasaHckuin yHusepcutet], 2011.7; 21.
Y. 2: Xumms anemeHTOB / [cocT.: . A. Booc 1 ap.].72011.?7140 c.

3. Kapataesa ®.X., Knoykos B.B. Cnektpockonus AMP B opranuyeckoi xumun. Yacto 1. 2013. (nsg cTyaeHToB 1
acnmpaHToB XxuMm4yeckoro n Gruonormdeckoro goakynbtetoB) MNogpobHocTu: http://kpfu.ru/publication?p_id=68614
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.10.02 Teopus pacTtBopoB

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

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-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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