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Mporpamma omcumnnmHel "MpuknagHas xumus"; 44.03.01 "Meparornyeckoe obpasosaHue”.

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
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Mporpamma omcumnnmHel "MpuknagHas xumus"; 44.03.01 "Meparornyeckoe obpasosaHue”.

Mporpammy nmcuunnuHel paspabdoTan(a)(vn) rnaBHbli MHXeHep npoekTa MnssetauHos 3.M. (nabopatopus
OM3MKO-XMUYECKIMX nccnenosarnii, Otoen gomsnyeckon xmmmm), egilyaze@Kkpfu.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
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MK-1 FOTOBHOCTbIO peann3oBbiBaTh 06pasoBaTtenbHble MPOorpaMMbl Mo y4ebHOMY npeameTy

B COOTBETCTBUM C TpeboBaHNsIMM 0bpa3oBaTenbHbIX CTaHAAPTOB

CK-2 CNocoBHOCTbIO MCMONb30BaTb HABBIKU XMMUYECKOrO 9KCNEPUMEHTA, OCHOBHbIE
CUHTETUYECKME MEeTObl NONyYEHUS U aHaNN3a XMMUYEeCKUX BELLECTB B
npodoeccuoHanbHoM OeaTeNbHOCTH;

CK-3 FOTOBHOCTbIO BNafeTb MeTofamu 6e3onacHoro o0bpaweHns ¢ XMMU4eckmMm
BELECTBAMM C YHETOM X OUINYECKMX U XUMUYECKMX CBOWCTB;

O6yyatolpmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

OCHOBHblE TEXHOJIOrM4YECKME NPOoLECcChl MPOMU3BOLCTBA BAXHENLWMX XUMUYECKUX NMPOOYKTOB B MPOMbIWIEHHbIX U
na6opaTopr|x ycnoBsusix, OCHOBHbIe I'Ipl/l60pbl W annaparbl XUMUYECKOW TEXHONOI UK, TpGéOBaHVIﬂ TEeXHNKU
6e3OI'IaCHOCTI/I, NPOW3BOOCTBEHHOW CaHNTAPUM 1 3KONOTMYECKUX HOPM MPON3BOACTBA XMMUYECKNX NPOLYKTOB.

OCHOBHbI€ K1TaCCbl BbICOKOMONEKYNAPHbIX COeOVHEHN, OCHOBHbIE CBONCTBA BbICOKOMOJTEKYNAPHbIX COEeVHEHWA,
OTNIMYaKOLWMX UX OT CBOCTB HN3KOMOJNTEKYNAPHbIX BEWeCTB, METOObl CU?H?TE3a nonnmepos, XuMmnyeckne
npespalleHnsa, MexaHn4eckme n peonorn4yeckume CBOWCTBa, CTPYKTYpY nonmMmepos, noseneHne nonmMmepos B
pacTeopax, 0 NONNanekTponnTax, MexaHn3Mbl peaKLl,I/lI7| nonnmepos, obnacTu npakTn4eckoro npuMeHeHun4
nonnmepos, OCHOBHbIE TEXHONIOrMK NPOM3BOACTBA NONMMEPOB

JonxeH ymeTb:

Pewatb TMNoBble 3aga4n no ﬂpVIKJ'IG.,EI,HOVI XMUKn, onpenendatb TeXxHoNorn4eckm n sKOHOMMYyeCckn onTuMasbHble
ycnoeus npoeseneHns TexHonorn4eckmnx npoLeccos.

COCTaBNSATb CTPYKTYPHbIE (OOPMYNbl MONMMEPOB; KOHCTPYUPOBATb OCHOBHbIE MYyTW CUHTE3A NONMMEPOB;

JlonxeH BnaneTb:

HaBbIKaMy CUHTE3a, BblAENEHNS U OYNCTKM XMMUYECKMX BEWECTB B NabopaTtopHbIX YCnoBusix, paboToi ¢
COBPEMEHHOI annapatypoli Ans MOLENMPOBAHUS TEXHONOrMYECKNX NPOLLECCOB

OCHOBHbIMU criocob6amy Nony4YeHUs NoMMEPOB, HaBbIKaMy ONpeaeneHust PU3NKo-MexaHN4eckux CBOMCTB 1
NOEeHTUgVKALMW NOMMEPOB 1 KOMMO3ULIMOHHBIX MaTepuasnos.

JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTL:!

1

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

LaHHas oucumnnuHa (Moaynb) BkatodeHa B pasgen "61.B.0OM.12 OucumnnumHel (Mogynun)" oCHOBHOW NPOodeccnoHanbHoM
obpaszoBatenbHoii nporpammel 44.03.01 "Meparornyeckoe obpaszoBaHme (XmMusi)" 1 OTHOCUTCS K 06513aTENbHBIM
AVCuUNInHaM.

OcBauBaeTcs Ha 4 Kypce B 7, 8 cemecTpax.

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

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 8 3a4eTHbIX(ble) eanHuL(bl) Ha 288 yaca(os).

KoHTtakTHasi paboTa - 108 4aca(oB), B TOM Yucne nekumm - 32 4aca(oB), npakTuyeckune 3aHsTus - 0 Yyaca(os),
nabopaTopHble paboTbl - 76 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas pabota - 144 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNMUHBIL: 3a4eT B 7 CEMECTPE; 3K3aMeH B 8 cemecTpe.
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Mporpamma omcumnnmHel "MpuknagHas xumus"; 44.03.01 "Meparornyeckoe obpasosaHue”.

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)

Bugbl n yachbl
KOHTaKTHOW paboThbl,

Paspenbl gucumnniuHbl / MX TPYOD0EMKOCTb CamocrositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyecknellabopatopHble
flexumm 3aHATUA paboTbl

Tema 1. YyeHne o XMumMnyeckom

npoussogcTee. [Npeamet n 3agayn
1. [npuknagHoi xumum. OCHOBHbIE 7 2 0 4 4

3a4auu, pewaemble XMMUYECKON

TEexHonornemn

Tema 2. CoBpeMeHHbIe TpeboBaHms K
2. [xumnyecknm nponssoacTBaM. 7 2 0 6 3

Mpobnembl TEXHUKN 6e30nacHOCTM.

Tema 3. SHepreTrka XMMM4eckom
npomblwneHHocTU. Coipbe

3.|"P 1 P 7 2 0 6 3
XMMWNYECKOW MPOMBILNEHHOCTHU.

Cnocobbl nepepaboTku Chlpbs

Tema 4. Booa B xvuMmnyeckom

4. NPOMBIWIEHHOCTHN 7 2 0 8 3
Tema 5. Tepmnueckas nepepabotka

5. [TBE€pAOro TONNMBA. OcHoBHble BUAbI 7 > 0 8 3

" [rBepooro Tonnuea MepepaboTtka
NPVPOAHbIX FOPHOYKX ra30B

Tema 6. Hegotexumusi. MepepaboTka
6. HEQOTH 7 2 0 8 4
Tema 7. [pon3BoacTBO BOOOPOAA,
- [asota u kucnoposa MNpownseoncTso 8 > 0 > 12
" |lammmnaka NMpon3soacTBO a30THOM
KUCNoThl

Tema 8. lpon3BoAcTBO Cepbl 1
CEepHUCTOro rasa, CepHom KMCNoThbl

8. MpounseoacTeo chocdopa un 8 2 0 2 12

hochopHo KNCNOTbI

Tema 9. TexHONOrMs MUHepanbHbIX
9. |coneit n ynobpeHuin TexHonorus 8 2 0 4 12
CUNMKaTOB U cTeKna

Tema 10. Obwwre cBeneHns 0
MeTannyprumn. YepHas metannyprus.

10. LiBeTHas meTannyprus. Pegkue 8 2 0 4 12

mMeTannbl. [onynpoBOaHWKMW.

Tema 11. MMpOMbIWAEHHbIN
OpraHn4ecKkuin CUHTE3, ero passutme
1 3Ha4eHve. CbipbeBas 6asa u
11.lucxogHble BewecTtsa lNMpon3soacTeso 8 2 0 4 12
napaguHOBbIX yrnesonoponoB
Mpon3BoacTBO HENPenenbHbIX

yrnesonoponos
Tema 12. NMponseoacTso

12.|kucnopoaconepXxatmx opraHnyeckmx 8 2 0 4 12
COEONHEHNIA.

13, Tema 13. MNepepaboTka 8 5 0 4 12

apomMaTthn4eckmnx yrnesonooponos.

CtpaHnua 4 13 14.
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Buabl un yachbl
KOHTaKTHOW paboThbl,
Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
3aHATUSA paboTbl

Nlekuunmn

Tema 14. BoicokomonekynsipHbie
coeguHeHns (BMC). Obuwue noHaTMS
xumumm BMC. MoHsiTue 06
arperatHoM, ¢pasoBoM N OU3NYECKOM
COCTOAHUN. Pa30BbIE NEPEXOLbI.
OcobeHHOCTU YyNopsiLOHEHHOro
14 |cOcTOAHNS NonMMepoB.
‘(Kpnctannusauus n cteknosaHue
nonuMepoB. Prsnyeckne CoOCTOAHNS
amopdHbIX NONUMEPOB.
BbicokoanacTunyeckoe,
cTeknoobpasHoe, BA3KO-TEKyYee
amopdoHoe, KpucTannnyeckoe
COCTOSIHUS NOIMMEPOB.

Tewma 15. MpupoaHbIi 1

15, [CUHTETAYECKME NONMME®I.
‘[UckyccTBEHHbIE M CUHTETMYECKMNE

BOnokHa. Kayuyku.

Tema 16. ObnacTv nprMeHeHUs
BbICOKOMONEKYNSPHbIX COEANHEHWIA.
Mnactmkn. Snactomepsbl. BonokHa.
TexHonorus nepepaboTku
(kananopoBaHue, NnTbe B OopMme,
16.|loTNMBKa NNEHOK, NUTbE No.a, 8 2 0 4 14
fasneHueM, NHEBMOOPMMPOBaHIE,
3KCTPY3Ms, (HOPMMPOBAHME NINCTOBBIX
TepMonnacToBs, BCNEeHBaHwe,
apMynpoBaHue, NpsaeHne BONOKOH).

Ntoro 32 0 76 144

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. YueHMe 0 XUMNYECKOM npoun3soncree. ﬂpe.umeT n 3agadyum I'IpVIKﬂa,IJ.HOﬁ xumun. OCHOBHbIe 3a4auu,
pewaembie XUMMYECKOW TEXHONOruemn

MpeaMeT 1 3aaauun npyknagHon xummn. OCHOBHbIE 3aa4u, pellaemMble XMMUYeckol TexHonormen. OCHOBHbIE
TEXHoMorn4yeckme noHaTusi. MatepuanbHbiin 6anaHc. Tennosoi 6anaHc. SkoHoMUYecknin 6anaHc. PacxonHble
KoagpdpuumeHThI. Beixon npoaykumm. Ka4yecTso rotoBoro npoaykta. [Mpov3BoanTenbHOCTb M MOLWHOCTL annapara.
CebecTouMOCTb NpoayKTa.

Tema 2. CoBpeMeHHble TpeboBaHMs K XMMUYecKUM npouseoacresam. Mpo6nembl TeXHUKU Ge3onacHOCTHU.

MprHLMMBI TEXHONOrMYECKUX Npoueccos. Mepronmnyeckune npouecchl. HenpepbiBHble npouecchl. KpatHocTb 06paboTku
matepuana. PereHepaumsi. CoBpeMeHHble TpeboBaHMs K TEXHONOTMYECKM CUCTEMaM B CBETE HAYYHO-TEXHUYECKOrO
nporpecca. CounanbHble NOCNEACTBNS W 3TUHECKME NPOBIEMbl BbI3BAHHBIE HAYYHO-TEXHWYECKUM MPOrPECCOM.
OpraHnsauus Tpya Ha XMMuyekrx npouxsoncteax. TpebosaHus Tb npenbsBnsieMble K COBPEMEHHbBIM MPOU3BOACTBAM.

Tema 3. BHepreTuKa XMMM4YeCKOW NPOMBbILLINIEHHOCTU. Cbipbe XMMUYECKOW MPOMbILLIEHHOCTU. Cnocobbl
nepepaboTku cbipbsi

OHepreTuka B XMMNUYECKOM NPON3BOACTBE. DNEKTPMYECTBO. TEMNnoBas, MexaHNn4eckas, XumMmyeckas, nyyncras sHeprus.
Bruoxmmnyeckune n gootoxmmmyeckmne npoueccol. MuHepaneHoe coipbe. Pyna. HepynHoe coipbe. PacturenbHoe u
XUBOTHOE Cbipbe. Buabl ropHbIX NPoMbIWeHHbIX pa3paboTok. MNepBuyHas noarotoeka colpbs. Criocobbl oboraueHmst
Cblpbs. DOTALMOHHBIA METOL.

Tema 4. Booa B XMMMYeCKOM NMPOMBILLIEHHOCTHN
O6opoTHast u aTtMocdepHast Boaa. 3HaYeHWe BOLbl B NPOU3BOACTBE NPOLYKTOB XUMUYECKMX NPELNPUATAN.
TpeboBaHus, NpeabSBNSEMbIE K KAYECTBY NMUTLEBOI N TEXHNYECKOW Boabl. XKecTkocTb. Bogononrotoska, oumcrka.

Bopbba ¢ Hakmnbio B NpoMmblwneHHocT. MeToabl ounctkm Bonbl. Koarynsuus. XectkocTts Boabl. Jeaspauus.
NoHoobmeH. CTouHble BOAbI U Mx 06e33apakuBaHue.

Tema 5. Tepmuueckasi nepepabortka TBepaoro ronnmea. OCHoBHble BUAbI TBepaoro Tonnuea MepepaboTka
NPUPOLHBIX FOPIOYMX ra3oB
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OcHoBHble BuAabl TBepaoro Tonnuea.(Topd, ApeBecrHa, roproyme cnaxupl, 6ypbiii yronb, KAMEHHbIE Yronb, aHTPaUMT).
OTxofbl NPOM3BOACTB U BbITOBbIE OTXOAbI KAK UCTOYHMKU 3Hepruun. [pesecvHa u eé nepeapboTka. MpooykThi
nony4yaemble B NECOXMMUYECKOM Npon3BoacTee.KokCoBaHME 1 NonykokcoBaHue yrnei. butymel. Masudgukaums Tsepnoro
TOM/MBaA.

Tema 6. Hedpbtexumus. NMepepabotka HedpTn

CocTas v nponcxoxaeHue Hedptu.

MepepaboTka HedoTV M NPUPOAHOro rada. Cnocobbl 4obbIYN HECRTU U NPUPOLHOO rasa.
CocTaB HedpTeit; npobrema nx KOMMAEKCHOro NCnonb3oBaHus. MNpoaykTbl nepepaboTku HedTw,
WX COCTaB U CBOWCTBA, MPUMEHEHNE B HAPOLAHOM XO3SACTBE.

Ddu3nyeckne NpoLecchl pasfeneHns XUIOKNX U ra3oBbix CMECEN NPU MPSIMOA FOHKE HeqTU.

Tpybuatble neun 1 pekTUUKALMOHHBIE KONOHHbI, YCTAHOBKU aTMOCHEPHO-BaKyyMHOV neperoHku. MpoayKTel NpsiMoi
rOHKM HedpTu. MyTn yBenunyeHus Boixola Hambonee LeHHbIX HeddTENPOAYKTOB (BEH3UH) U yNyylweHne Nx KayecTBa.
BbicokoTeMnepatypHble MeTolbl AEeCTPYKTUBHOM NepepaboTku HeddTh 1 AUCTUNNSTOB. BeiIBop onTManbHbIX YCHoBuiA
TEPMMNYECKOr0o KPEKMHra B 3aBMCUMOCTY OT Ha3HaYeHNs U cocTaBa UCXOAHOIO Chipbsl, XMMUYECKe peakumn, NpoayKTbl
KpeKuHra.

Karanutuyecknii kpekuHr. KatanuaaTopbl. TexHonornyeckas cxema nepepaboTkin KatanmTmyeckoro KpekuHra.
TexHonornyeckas cxema TEPMMYECKOro KpeKMHra. [ponm3BoacTBO BbICOKOOKTAHOBOMO HEH3MHA U apoMaTUYECKmX
YrneBOAOPOLOB METOLOM KATANMTUYECKOrO pedpopMuHra. MNprmeHsieMble katanuaatopbl. XUMUYECKNE peakumu.
MeToabl 04NCTKM HEPTENPOLYKTOB.

Lo6blya NprpoaHbix rasos. Knaccugukaums razaoobpasHblx Tonave. MpupoaHblii ras n ero npumMeHeHve. Coctas
NONyTHbIX HEPTSIHLIX Fa30B M ra3oB HedpTenepepaboTkn. OUncTKa NPUPOOHbIX ra30B (MEXaHUYecKke NnpuMecy,
CEepoBO4OPO, MepKanTaHbl, AMOKCUA Yriepoaa, ocylka). PasaeneHve yrneBoAopOoaHbIX ra3oB (KOMMPECHOHHbI
MeToA, aBCopOLMOHHBIN METOA, METOA HU3KOTEMMEPATYHON KOHAEHCAUMW, pasaeneHne yrieBoAopoaHbIX ra3os Ha
rasogopakLMOHVPYIOLWMX YyCTAHOBKAX, METO4 HU3KoTeMnepaTypHon agcopbuun). Mpumecy B ra3soBoM KOHAeHcaTe 1
MeTO/bl OYUCTKM ra30Boro koHaeHcara. /cnonb3oBaHune NPUMPOLHOro 1 HEPTSHOMO ra3os B KA4YECTBe TOMMBa U
XUMMWYECKOro CbipbSi.

Tema 7. NMpounsBoacTso Boaopoaa, a3zorta u kucnoponaa lNpounssonctso ammmnaka NponssoacTso asoTHOM
KUCNOTbI

XnMnyeckune metonpl npon3soncTtea sogopona. npOI/ISBO,EI,CTBO asoTa 1 Kucnopomga. CxunxeHune BO34yXxa. CblpbeBble
MCTOYHMKM a3oTa. CBa3biBaHWE arMocdoepHoro asoTa. npOMSBO,EI,CTBO CUHTEeTUYeCKOoro ammmaka. PerynMpOBaHme
cocTaBa rasosoi cmecu. CmeHa Karannsartopa. PassuTtne metonos npon3eoncTtea a30THow kncnotbl. KoHTakTHOoe
OKncneHmne ammmaka. KaTanmsaTopr I'Ipomssop,cmo pa36aBHeHHOI7I a30THOW KMUCNOThI. KOHLI,eHTpI/IpOBaHI/Ie a30THOM
KWNCNOTbI. npﬂMOIZ CNHTE3 KOHLI,eHTpI/IDOBaHHOIZ a30THOWM KMUCNOTbI.

Tewma 8. NMpoun3BoACTBO cCepbl U CEPHUCTOrO rasa, cepHom kucnotbl NMpounssoacTeo doccpopa n hoccopHon
KMCNOTbI

CepHoe cbipbe. [pon3BoAcTBO cepbl, cepHUcToro rasa. O6xur cepHoro kondenaHa. KoHTakTHbIA cnocob
Npon3BOLCTBA CEPHOW KMCNOThI. [ornoweHune cepHoro aHrnnpuna. CepoBonopoHblii crnocob nonyyeHns cepHoi
kucnotbl. KoHUeHTpupoBaHue kncnot. MponsBoacTBo dpocgopa 1 docdopHoi knucnoTel. MepepaboTka Henoro
chocchopa B KpacHslii. MNponssoacteo 6enoro gpocgopa.

Tema 9. TexHONOrUsi MMHepanbHbIX conen u ypobpeHuin TexHONoOrnMs CUINKaToB U cTekna

MprponHble conu 1 nx pasaenexve. NponssoacTBo xnopuctoro kanus. MuHepansHbie yoobpeHus. A3oTHble
ynobperusi. MNpon3BoACTBO HATPATA U CynbgpaTta aMMoHUs. dDocdopHble ynobpeHus. Mpon3BoacTBO COAOBLIX
npoaykTos. KanuitHbie ynobpenus. Mpom3BoacTBo eakoro Hatpa. SnoxmMukatsl. IHcekTumnabl, oyHruumapl,
repbuunapl u 1.n. NpounssoacTeo cTekna. Coipbe, COCTaB U knaccugoukaums crekon. MponsBoncTeo kepamukun. Bapka
ctekna. Kupnuu. dasHc, dpapgop, TennonsonsiumnoHHele 1 abpasvBHbie MaTepuarnbl.

Tema 10. O6wme cBepeHUs 0 meTannyprun. YepHas metannyprus. LiBeTHas metannyprus. Penkue metannbl.
MonynpoBoaHUKW.

Knaccugpmkauus Metanno. 3HaueHne MeTanoB B HAPOLHOM x03sicTBe. Chipbe YepHOW U LBETHO MeTannypriu.
KomnnekcHoe ncnonb3oBaHne cynbgUOHOro Chipbsi U KOMBUHUPOBaHWE METaNNYpPruyecknx 3aBoA0B C
cepHokucnoTHeIMU. OCHOBHbIE CNOCODLI MOMyYeHWsl METANNOB: NPO- U TMAPOMETaNNYPrus.

Mpon3BoLAcTBO vyryHa. Cbipbe. XMMUYecKre peakumy B LOMEHHOW neyn. OnTuManbHble YCNOBUSI LOMEHHOO NpoLecca:
COCTaB WUXTbI U OyTbe, TeMnepatypa, faeneHue. Nyt UHTeHcMMKaumm LOMEHHOrO NPOLECCa: NPUMEHEHNE
Kncnopoaa, NprpoaHOro rasa, arnoMepaums Cblipbsi, COBEPLIEHCTBOBAHNE KOHCTPYKLMMN LOMEHHON Neyn (YKpyrnHeHne
€€ pa3MepoB, KOMMIEKCHAs MeXaHW3aLus, aBToMaTM3auns KOHTPONs 1 ynpasneHus). MpsmMoe BOCCTAHOBNEHUE PYA.
MprMeHeHe LOMEHHbIX WNAKOB 1 rasa.

Mpoun3BoacTeo cTanu. TeopeTnyeckme 0CHOBbI MapTEHOBCKOro npoLiecca. YCTPoCTBO MapTEHOBCKOM Neyu.
NHTeHcndomkaums MapTeHOBCKOro NpoLecca: UCrofib30BaHue KUCNoPoAaa, CXartoro Bo3ayxa, NpupoaHOro rasa.
KuncnopoaHo-koOHBEPTOPHbI MeToA BbIMNaBKW CTanu, ero NpevMyLLecTsa U nepcnekTmebl. Boinnaeka ctanu u
PeppoCnnaBoB B aNEKTPUYECKMX Neyax.
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LiBeTHas metannyprus. HDOI/ISBO,D,CTBO anoMuHms. lNoaroToska Cblpbd ONd Npon3soacTea altoMUHNA. npOI/I3BO,£I,CTBO
rMMHO3eMa, Kpnonuta n yrosibHbIX naoenuin. O4yncTka u padrHupoBaHne antoMuUHmS. rlpOI/ISBO,EI,CTBO mMenn, HUKens,
TUTaHa 1 Op. MeTaJl/10B. M3BneveHne 6naropo,qu|x meTtannos. Jlerkme cnnasbl. HoBble HanpasneHns B Npon3BonCTBE
LBETHbIX, paCCesHbIX, peaKO3EeMEJIbHbIX N 6naropo,qu|x MeTannos.

Tema 11. MPOMBILLUNEHHbIA OPraHMYeCcKUii CUHTE3, ero pasBuTne U 3HayeHue. CbipbeBas 6a3a U UCXOAHbIe
BeLecTBa MponsBoacTeso napacouHOBLIX yrnesoaopoaos Mpou3BoacTBo HenpeaenbHbIX YyrneBoaopoaoB

CwrHTe3bl Ha OCHOBE ABYOKMCU yrnepoga. [1pon3soacTBo napadouHOB U HeNpeaenbHbIX yrnesoaoponos. bazosas xmmus
n HedoTexmmus. Mpon3BoAcTBO ByTaaueHa u N3oMpeHa KatannMTUYeckum aernapuposaHnem ytaHa nsoneHTaHa.
TexHonornyeckas cxema npoussonctea byraaveHa metonom C.B. Jlebenera n A.H. Bawkunposa. Xapaktepuctuka
METOLOB MNonyYyeHus auetuneHa. NponsBoAcTBO aueTuneHa kapbuoHbiM METOAOM. TEXHONOrMYeckas cxema.
[Mpon3BOACTBO aLeTUneHa TEPMOOKMCNNTENbHBIM NMUPONN30OM MeTaHa. ['mapaTauns auetuneHa ¢ nony4yeHmem
auetanbgernga. YCTpoONCTBO peaktopa rugparauum.

Tema 12. Mpon3BoACTBO KMCNOPOACOOEPXKALLUX OPraHNYeCKUX coeauHeHUN.

CwnHTe3 meTaHona. PuU3nko-xmMm4eckne OCHOBbI, ONTUMaNbHbIE YCNOBUS npoLecca.

KaTtanuaartopsbl. [TpyHUMN NOCTPOEHNS TEXHONOMMYECKON CXeMbI. YCTPONCTBO peakTopa. AHanorus
C CYWHOCTbIO 1 annapaTtHbiM opopMieHnem cnHTesa ammmnaka. CBoncTea U NpMMEHeHne MeTaHona.

CUHTE3 3TUNOBOro cnupTa NpsIMoii rmaparauunein atuneHa. TeopeTuyeckne OCHOBLI, NapaMeTpbl TEXHOMOrMYECcKOoro
pexuma, TexHonornyeckas cxema. MpemmyLwecTBo 3Toro 0AHOCTaAUAHOrO KaTtanuTyeckoro npouecca,
OCYLIECTBNIIEMOr0 MO LMK/IMYECKOR cxeme, nepen ApyruMyn MeTogamm nonyyeHus ataHona. lMpumeHeHne aTMnoBoro
cnupTa.

I'Ionyqume YKCYCHOW KMCNOTbI KaTaMTUYECKUM OKUCNIEHNEM aleTanbaernaa.
TexHonornyeckas cxema, YCTPOMCTBO peakTopa OKNCNEHUS. npOI/I3BOJJ.CTBO hopmanbaernga n3
MeTaHola 1 N3 MeTaHa NpupoaHOro ra3a nyTeMm CeieKTMBHOro Kkatanumaa. KaTaJ'II/I3aTOpr.

MpumeHeHne hopmanbaernia B OpraHNyYeckom TeEXHONOrun. STUneHrnnkonb, MnuepuH, YkcycHas kucnota, 9dompsl
YKCYCHOW KncnoTtbl, AueTtoH, MNonnadupsil...

Tema 13. NMepepaboTka apoMaTM4ECKMX YrNeBOAOPOAOB.

MepepaboTka apoMaTniecknx yrnesoaoponos (AY). MIcToYHUKM apoMaTUyeckmnx yrnesonoponos (HedpTb, KaMeHHbI
yronb). MeToabl Nony4eHns apoMaTnyeckmx yrnesogopoaos (Katanutniecknin pucoopMmnHr HedhTH, napodasHbI
KPEKUHT, KokcoBaHue yrnsi). CpaBHeHWe TEXHONOrMiA, cocTaBa NpoaykTOB U LLenecoobpasHOCTU NPYMEHEHNS1 METOL0B
nonyveHns AY. MpuHUMMNbI U CUHTE3bl HA OCHOBE apoMaTnU4eckunx yrnesoaopoLoB.

Tema 14. BoicokomoneKkynsipHblie coeauHeHusi (BMC). O6wime noHsaTnsa xumum BMC. MoHsTHe 06 arperatHoM,
¢hazoBoM 1 chbmanyeckom coctosiHun. da3oBble nepexonbl. OCOOEHHOCTM YNOPSA04EHHOI0 COCTOSIHUA
nonumepoB. Kpuctannmsauums m cteknoBaHue nonmmepos. dusmyeckme COCTOAHUA aMOpPdoHbIX MONMEPOB.
BbicokoanacTuueckoe, CTeK/10006pa3Hoe, BA3KO-TeKyuee amopchHOe, KpMCTannmyeckoe COCTOSHUS NOIMMEepPOB.

BbicokoMonekynsipHble coeauHeruns (BMC). Obwue noHsTus xumum BMC. MoHsTue 06 arperaTtHoM, 0a3oBoM U
gousnyeckom cocTosiHun. dasosble nepexonbl. OCOBEHHOCTY YNOPSA0HEHHOrO COCTOSIHWSI MONUMEPOB.
Kpuctannnsaums n cteknosaHue nonmmepos. duamyeckne coCTossHUA aMopgoHbIX MONMMEPOB. Bbicokoanactuyeckoe
CoCTOsIHME nonmMepoB. MNoHsThe cTeknoobpasHOro COCTOSIHNS MONMMEPOB. Bsizko-Tekyyee aMopPHOE COCTOSIHME.
Kpuctannnyeckoe COCTOSAHME NONMMEPOB.

Tema 15. MpupoaHbIA N CUHTETMYECKUE nonumepbl. UCKycCTBEHHbIE U CUHTEeTUYecKue BonokHa. Kayuyku.
MpupoaHbIA 1 cMHTETUYECKe nonmmepsbl. AICKyCCTBEHHbIE 1 CUHTETUYECKE BONOKHA.

VckyccTBeHHble BOIOKHA Ha OCHOBE Lienntonosbl. [1ponM3BoaCcTBO BUCKO3HOMO BOMTOKHA.

Crtapun npouecca, TexHonorndeckas cxema. lonyyeHve auetaTHbIX BONOKOH.

CurHTeTNYeCcKkme BOMOKHA, NX Knaccudmnkaums, OCHOBHbIE CBOWCTBA U MPUMEHEHNE.

MepepaboTka NONMMEPHBLIX MATEPMANOB B BOMIOKHA. TUMOBLIE METOAbI (POPMUPOBAHUS XUMUYECKUNX BOMTOKOH.
Mpon3BoacTBO NaBcaHa 1 NoNMaMUOHOro BOMOKHa kanpoHa. CTagun npouecca

Kay4yku. Bunbl 1 OCHOBHble CBOMCTBA CMHTETMYECKOro kay4vyka. Mpon3BoncTBo 6yTaaneHCTMPONbHOMo Kaydyka
3MyNbCVOHHOM cononumepuraauveit. Teopus npouecca, TeXHONornyeckas cxema, annapatypHoe ooopMIeHNE.
MonunsonpeHoBebli kaydyk. Ero ceoricTea.

CrepeoperynsipHble Kayyyku. Buobl pe3nHOBbIX M3Oenuid, X 3Ha4eHUe B HApOLHOM xo3siicTee. MNepepaboTka Kay4ykos
Ha pe3vHy 1 peauHoBblie n3genns. NocnegosarenbHOCTb onepaunii, n3 pexmnm. Gruamkoxmmmyeckme 0CHOBbI Mpouecca
BynkaHusauun. Annaparypa. [yTn ganbHenwero coBeplleHCTBOBaHUS npoueccos B TexHonorun BMC.

Tema 16. O6nacTv NpMMeHEHUs1 BbICOKOMONEKYNSIPHbIX coenuHeHuni. NMnactuku. dnactomepbl. BonokHa.
TexHonorus nepepaboTtku (kanaHapoBaHue, NUTbe B OpMe, OTINBKA NNIEHOK, IMTbe Mo, faBlNeHNeM,
nHeBMOocoOpMMpPOBaHMe, 3KCTPY3usi, OpMMpOBaHMe NNCTOBbLIX TePMONAacToB, BCNeHuBaHue, apMmmpoBaHue,
npsageHue BONMOKOH).
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O6nactn NPUMEHEHNSA BbICOKOMONEKYNAPHbIX coeaunHeHun. lNnactmku. 3ﬂaCTOMepr. BonokHa. TexHonorus
nepepa60TK|/| BbICOKOMONEKKYNAPHbIX coeaVHeHUn (KaﬂaH,ﬂ,pOBaHl/le, nuTbe B oopMe, OTNMBKA NNIEHOK, NUTbE No4,
JaBNeHneM, NHeBMOPOPMMPOBAHME, IKCTPY3NS, POPMMPOBAHME TUCTOBLIX TEPMONIACTOB, BCNEHNBaHWe,
apMupoBaHune, npsaaoeHune BOJ'IOKOH).

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota oby4arolyxcs BbINOMHSETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMUNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatowmnecs YnuTarT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBNeHHbIE HAa 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arolwmxcst pernameHTpyeTcs HopMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHbIMU Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 ocyleCcTBAEHNS 06pa30BaTeNbHON AeSTENbHOCTM MO 06pas3oBaTeNbHBIM MPOrPamMMam BbICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumaniTeTa, nporpammam MarmcTpatypbl (YyTBEpXaeH
npukasom MuHucTepcTaa obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin ®enepauum Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

YcTaB ¢heaepanbHoro rocyiapCTBEHHOr0 aBTOHOMHOIrO 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goeepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pa3oBaTebHOMO yYpexaeHns
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpusonxckuii) doeaepanbHbili yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCKoro) doeaepanbHOro yHmBepcuteTa
Bubnunoteka ¢ kHUramm no xumum - http://chemlib.ru/books/

HeXynoxectseHHas Nlutepartypa - http://www.nehudlit.ru

Xum nopTan - http://rbkhimtrade.ru/

Xummns Bo Bcex nposiBneHusix - Xumudeckuii noptan ChemPort.Ru - www.chemport.ru
Xumunga n xuMukn. XypHan XMMUKOB-3HTY31acToB - http://chemistry-chemists.com

6. POHA, OLLEHOUYHbIX cpepncTts no gpucuvninHe (MO,I:I,yﬂIO)

®DOHL OLIEHOYHbIX CPEACTB M0 AUCUMNANHE (MOAYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLcTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELNCTBA NMPOMEXYTOUHON aTTecTaumm.

B ¢poHIe OLeHOYHbIX CPEACTB COAEPXUTCS creayiolas UHpopMaums:

- COOTBETCTBME KOMNETEHLUIA NNaHMPYEMBIM pe3dynbTatam 06y4eHUs No JUCLUMNANHE (MOLYNIo);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPVM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBava, npegbsasnsaemMble K OEenCcTBuAM 06y‘-laIOLIJ,I/IXCSI,
OEMOHCTPUpPyEeMbIM pe3ynibTataM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMANAUHBI (MOLYNO).

7. NepeyeHb nuTepaTypbl, HEO6XOAUMON AN OCBOEHUS AUCLUMN/IHBI (MOAYNS)

OcBoeHve gucumnnnnHbl (Mooyns) npegnonaraeT N3y4eHne OCHOBHOWM W OOMONHUTENbHOW y4ebHol nuTepaTtypsbl.
Nutepatypa MoxeT 6bITb JOCTYMHA 0By4aloWMMCst B OOHOM M3 ABYX BapuaHToB (MMbo B 060UX N3 HIUX):

- B 9NIEKTPOHHOM BUIE - YEPE3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKtoueHHbIX KDY norosopos ¢
npasoobnagatensmu;

- B NeyaTHoM Buae - B HayyHoi 6ubnuoteke um. H.N. lobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum buneTam B COOTBETCTBUM C NMpasunamy nonb3osaHust HayyHol 6GnbnnoTekoii.
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ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

XKypHan Xvimust n Xumumkm - chemistry-chemists.com

Katanor xMMm4eckux pecypcos - http://www.chemport.ru

MNMocnenHne HOBOCTM M CTATUCTMKA O XMMMU NonuMepos - http://plastinfo.ru
Xumuyeckuii noptan - https://himfaq.ru/

WkonbHag xumus - www.schoolchemistry.ru

9. MeToguyeckme ykasaHus pisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekumm Ha nekumMoHHbIX 3aHATUSX MCMONb3YOTCS NPObneMHble nekuun, nekunn-6eceapbl, 4To NPUBOAMUT K
3Ha4YnTENbHbIM pe3ynbTartamM: 3HaHUS, yCBOEHHbIE 'aKTUBHO', NMPOYHee 3anoMNHAIOTCH U nerye
akTyanuaupytotcs (obydatowmii adogoekT 3aHaTUS), a Takxe bonee rnyboku, cMcteMaTuanpoBaHb! 1
obnapaloT CBOMCTBOM NepeHoca B Apyrne cutyaumnm (3dopekT pasBuTusS, TBOPYECKOrO MbIWNEHUS);
peleHne NpobnemMHbIx 3aaay BoicTynaeT cBoeobpasHbiM TPEHUHIOM B PA3BUTMKN MHTENNEKTA
(passuBatowWwmii 3GEKT 3aHATUSA); BOCNIPUATE 3HAHWI NOO0OHBIM CNOCOOOM MOBbLIWAET UHTEPEC K
yCBanBaeMoMy COAEPXAHUIO 1 ynydwaeT NpodeccnoHanbHyo NoAroToBNEHHOCTb (3dpdoekT
NCUXONOrM4ecKom NoAroTOBKM K NPOGECCMOHANbHON AeATENbHOCTY). €

nabopatopHbie| B aynmtopun, ocHalWwéHHOM COOTBETCTBYOWMM 060pyLoBaHVEM, obyyatowmecs NpoBoasT y4ebHble

paGOTbI AKCMNEepPUMEHTbl N TPEHNPYIOTCA B NPUMEHEHUN NPAKTUKO-OPUEHTUPOBAHHbIX TEXHONOINIA.
OLl.eHI/IBa}OTCﬂ 3HaHue martepunana n ymeHume npuMeHAaTb ero Ha npaktmke, yMeHnsa n HaBblkK MO
paboTe ¢ 06opynoBaHMEM B COOTBETCTBYIOWEN NPeaMeTHON obnacTu.

camoctosi- | CamocTosTenbHas pabota cTyneHTa AONXHAa onupaTtbcsl Ha COOPMUPOBAHHBLIE HABbLIKM U YMEHUS,
TenbHas nprobpeTeHHble BO BpeMsi 06y4eHust B cpenHeli wkone. B BY3e cTyaeHT AonXeH NoBbiCUTb YPOBEHb
pabota camocTosiTenbHocTu. CocTaBnsoWMM KOMIOHEHTOM ero paboTbl AOMXHO cTaTb TBOPHYECTBO.
PaboTas c nuTepatypoii No TeMe ceMmHapa, AenaiTe BbINUCKU TEKCTa, coAepXallero
XapakTepUCTUKY MNM KOMMEHTapUK yXe 3HakoMoro Bam uctoyHuka. lMocne 4ero BEpHUTECH K TEKCTY
IOKyMeHTa (XXenaTefnbHO NofIHOMY) 1 NMPOBEAUTE ero aHanu3 yXxe B KOHTEKCTE N3Y4eHHOW
nccnenoBaTenbCKol nmTeparypbl.
BosHukalowme Ha kax oM atane paboTbl MbICW cnedyeT 3anucblBatb. AHaNN3 OoKyMeHTa cneayet
cAenaTtb COCTaBHOW 4acTblo NpopaboTky BOMPOCOB CEMUHAPA W BLICTYMNEHUS! CTYAEHTa Ha 3aHSTUN.
Obuwee 3HaHWe Npobnembl, 06CyXAaeMO Ha CEMUHAPCKOM 3aHATUW, [OMKHO COYETaThCs C rnyboKuM
3HaHNEeM UCTOYHUKOB. HekoTopble BONPOCH! packpbiBalOTCS Yepes 3acnywmBaHme Ha ceMnuHapax
[0KNagoB 1 COOBIWEHWNA, NOArOTOBNEHHbIX CTyAEHTaMM.
YMeHune paboTatb C nMTepaTypoii 03Ha4aeT Hay4YMTbCsl OCMbICNIEHHO MONb30BaTLCA UCTOYHUKAMM.
Mpex e 4eM NPUCTYNUTb K OCBOEHMIO Hay4HOI NuTepaTtypbl, PEKOMEHOYeTCs YTeHUe y4ebHUKOB 1
y4ebHbIX nocobuii.

3aver 3ayeT SBNSETCS UTOrOBOM OLLEHKON MO pasgenam Kypca B COoTBeTCTByoweM cemecTpe. K 3ayety
JOnycKalTCs CTyOEeHTbl, KOTOPbIE BbINOMHUAN 1 caann Bce pedpepaTtbl U Npe3eHTaumnmn, BbiNoJHUIN
nabopaTopHbIi NPaKTUKYM, Hanmncanu KOHTPo/bHbIe PaboTbl U TeCTbl. 3a4eT NPOBOANTCS B YCTHOW
doopme Mo TemaM, 0603Ha4eHHbIM B paboyeli nporpamme.
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Bup pabot MeTtoaunyeckue pekomeHaauum

aK3aMeH MonrotoBka K 9K3aMeHy SIBNSIETCS 3aKNOYMTENBbHBIM 3TAMNOM U3YYEHUS ONCUMMINHBI U OCHOBHbLIM
BWIOM MTOrOBOrO KOHTPOMS 3HaHWUI obyyatowumxcsl. B noMolb cTyaeHTam nepes ak3aMeHoM
MPOBOANTCS KOHCYNbTaLKSI.

He cnenyet HefoouUeHVBATL MO3HABATENbHYO POJb KPATKOM, HO MHTEHCUBHOW paboThl
obyyatoLlerocs B NepvoL Ceccum, Korna AMCUMMNInHa 3aHOBO M3y4aeTcs U BOCTIPUHMMAETCS B ee
LleNnoCTHOCTU, B €AUHCTBE 1 B3aUMOCBSI3M BCEX TEM, Pa3aenos, npobnem. IMeHHO Toraa npoucxoauT
cvcTeMaTnsaumns Bcein nHgopmaumm, Hanbonee rnybokoe ee BOCNPUSTME, OCMbICIIEHUE COOTHOLWEHMS!
TeopeTn4eckoi 6aabl U NPUKNALHBIX aCMEKTOB N3y4aeMoli Hay4YHON OMCUMMNVHLI, ee CBA3EN ¢
LpYyrvMu conpenenbHbIMU 0TPacnaMu Hayk.

YcnewHas caava ak3ameHa onpenensieTcsl Ka4ecTBOM BCei NpeaLecTByiolei paboTsl cnywartens no
N3y4eHMio y4ebHOM ANCLMUNANHDI, & TakXe YMEHUEM COCPEeLOTOUUTLCS U CMIaHUPOBATb CBOW PEXMM
B MEPUOL CECCUN.

Sk3amMeH NpoBOAWTCS B TPAAULMOHHON doopMe - no 6uneTam. MpenMyllecTBOM aK3aMeHa SBNseTcs
BO3MOXHOCTb Honee rubkoro nonxona co CTOPOHbI Npenofasatens. Hanprumep, npy HeynayHom
oTBeTe No 6uneTy MOXHO "naTth WaHc" cnywarento, 3aaasas eMy LOMOfHUTENbHbIE BOMPOCHI,
HaBOA4SLLME BOMPOCHI.

Lns ycnewHol caayun ak3ameHa CTyAeHT [OMXeH YyBepeHHo BnafeTb 1 cBo6O4HO onepripoBaTh BCEN
CYMMOVi 3HaHUIA MO BCEMY KypCY 13y4aeMoro npeamera. €

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYEcKon 6a3bl, He0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTu "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 05is KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMNIEKTOBaHHbIE CMELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep 1 NpuHTEp 4N pacrneyvatku pa3aaToyHbix MaTepranos.
MynbTMeguiiHas ayoutopus.
CneumnanusmpoBaHHas nabopatopusi.

12. Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouwue
BoCnpuaTune vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHn4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3aaHve TEKCTOBOW BEpPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabypoBaHus Tekcta v nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- cO3[aHvie BO3MOXHOCTE AJis 06y4atoLMxcsl BOCIPUHUMATb OLHY M Ty XXe MHPOPMaUMIio U3 PasHbIX UCTOYHIKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUSMI Clyxa NonyyYani MHGOPMALIMIO BU3YalbHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMbIX
OMCLMMNIMHOM, 3a CHET aNlbTePHATUBHbIX CNOCOOO0B, B TOM YMCe BUPTYasbHbIX nabopaTopuii U CUMYSLIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauumn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOIz KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NeKUMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, npoeeneHmns CeMmHapoB, BbICTyMJIEeHNA C AoKnagamm 1 3allTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro
KOHTPONA;

- YBENNYEHME NPOLOMXKNTENIbHOCTU caa4m oby4atolwmMcst UHBANULOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
30p0Bbs DOPM NMPOMEXYTOYHON aTTeCTALMMN MO OTHOLWEHMIO K YCTaHOBNEHHOW MPOAONXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

- NMPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6oree 4yeM Ha 20 MUHYT;

- NPOOOIXUTENNIbHOCTU BbICTYNNEHUA 06y'-|a|ou4eroc9| npu 3awunTte KprOBOI7I p8.60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtasneHa B cooTBeTcTBUM ¢ TpeboBaHuaMu GIrOC BO 1 yyebHbIM nnaHoM no HanpasneHuto 44.03.01
"Megnarorvyeckoe obpasoBaHme" 1 NPoU0 NOAroToBKM "XumMns".
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnve noarotosku: 44.03.01 - Meparormyeckoe obpasoBaHue
Mpodounb NOAroTOBKN: XrMUs

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1. Obwas xumMmyeckas TexHonorusi. OCHoBHble pasBTrenn npoekTupoBaHus XTGC : yuebHuk / . M. KysHeuoga, X. 3.
Xapnamnuam, B. . MBaHos, 9. B. YupkyHoB ; non pepakuuein X. 3. Xapnamnuam. - 2-e usg., nepepabd. -
CaHkT-leTepbypr : NlaHb, 2014. - 384 c. - ISBN 978-5-8114-1479-6. - TeKCT : aNeKTPOHHbIN // JlaHb :
3NeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/45973 (nata obpatweHusi: 06.03.2020). - Pexum
[ocTyna: ons asTopma. nonb3osaTenen.

2. XuMnyeckas TexHomnorusi HeopraHmyeckux sewecTs. Knura 1 : ydiebHoe nocobue / T. . AxmeTos, P. T. AxmeToBa, /1.
I". Macun, 1. T. AxmeToBa ; non pepakuveit T. . AxmeToBa. - 3-e n3g., ctep. - CaHkT-MeTepbypr : JlaHb, 2017. - 688 c.
- ISBN 978-5-8114-2332-3. - TekCT : 3NeKTPOHHbIi // JlaHb : aneKTpoHHO-6nbnuoTteyHas cuctema. - URL:
https://e.lanbook.com/book/92998 (nata obpaweHus: 06.03.2020). - Pexxum goctyna: Ans aBTopus. nofb3oBatenei.

3. Xumunyeckas TexHonorms HeopraHundeckumx sewects. KHura 2 : y4ebHoe nocobue / T. . AxmeTos, P. T. AxmeToBa, /1.
I. Maiicwn, 1. T. AxmeToBa ; nog penakumeid T. . AxmeToBa. - 2-e 1u3g., ctep. - CaHkT-MNeTtepbypr : Jlanb, 2017. - 536 c.
- ISBN 978-5-8114-2333-0. - TekCT : 9NeKTPOHHbI // JlaHb : aneKTPoHHO-6nbnuoTteyHas cuctema. - URL:
https://e.lanbook.com/book/89935 (nata obpaweHus: 06.03.2020). - Pexxum goctyna: nns aBTopus. Nonb3oBaTtenei.

4. CytarvH, B. M. Obwas xummyeckas TexHONorus nonnmepos : yuebHoe nocobue / B. M. CytaruH, A. A. N1sinkos. - 5-e
n3g., ctep. - CaHkt-MeTtepbypr : NlaHb, 2020. - 208 c. - ISBN 978-5-8114-4991-0. - TekCT : 3N1eKTPOHHbIN // JaHb :
9M1eKTPOHHO-6ubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/130193 (naTa obpaleHusi: 06.03.2020). -
Pexum poctyna: ona asTopums. nonb3osarteneil.

5. MotexvH B.M., OCHOBbI TEOPUN XMMNYECKUX NPOLLECCOB TEXHONOTMIN OPraHNYECKUX BELLECTB 1 HedhTenepepaboTku /
MotexvH B.M., MoTtexnH B.B. - CaHkT-Metepbypr: XUMNI3OAT, 2017. - 944 c. - ISBN 978-5-93808-287-8 - TekcT :
anekTpoHHbI // OBC 'KoHcynbTaHT ctygeHTa' : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785938082878.html (nata obpaweHuns: 06.03.2020). - Pexum goctyna : no
noanucke.

JononHutenbHas nuteparypa:

1. TynukuH, E. . Obwas HepTexumns : yuebHoe nocobue / E. U. TynukuH. - 2-e nsg., ctep. - Caxkt-MNeTepbypr : NaHb,
2019. - 320 c. - ISBN 978-5-8114-4105-1. - TekcT : anekTpOHHbIN // JlaHb : anekTpoHHO-6ubnmoTteyHas cuctema. - URL:
https://e.lanbook.com/book/115198 (nata obpaueHus: 06.03.2020). - Pexum pocTyna: nns aBTopus. Nonb3oBaTteneil.

2. MotanoBa, E. H. Victopus Bsaxywux matepranos : y4ebHoe nocobue / E. H. MNoTanosa. - CaHkT-MNeTepbypr : NaHb,
2018. - 224 c. - ISBN 978-5-8114-2969-1. - TekCT : 9NeKTPOHHBIiA // JlaHb : anekTpoHHO-6ubnnoTteyHas cuctema. - URL:
https://e.lanbook.com/book/107275 (nata obpaueHuns: 06.03.2020). - Pexum pnoctyna: ons aBTopus. Nnonb3oBaTeneil.

3. Azapos, B. /. XvMusi gpeBecuHbl 1 CUHTETUYECKKX NoNMMepPOoB : yuebHuk / B. . Asapos, A. B. bypos, A. B.
OboneHckasi. - 2-e n3g., ucnp. - Cankt-Netepbypr : NaHb, 2010. - 624 c. - ISBN 978-5-8114-1061-3. - TekcT :
9NEeKTPOHHBI // JlaHb : anekTpoHHO-6ubnmoTtedHas cuctema. - URL: https://e.lanbook.com/book/4022 (nata obpaleHus:
06.03.2020). - Pexum poctyna: ans asTopus. nonb3osartenen.
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4. MeTobl NONMy4EHUS 1 UCCNENOBAHNS HAHOMATEPUANIOB 1 HAHOCTPYKTYP. JlabopaTopHbIi NPakTUKyM no
HaHoTexHonorusmM : yuebHoe nocobue / E. [0. Muwnmna, H. 3. WepcTtiok, A. A. EBgokmmos, B. O. BanbaHep ; nog
penakumeii A. C. Curosa. - 5-e nsa. - Mocksa : Jlabopatopusi 3HaHuin, 2017. - 187 c. - ISBN 978-5-00101-473-7. - TekcT
. BNEKTPOHHbIN // JlaHb : anekTpoHHO-6nbnuoTteyHas cuctema. - URL: hitps://e.lanbook.com/book/94113 (nata
obpaileHns: 06.03.2020). - Pexum goctyna: ons asTopus. Nonb3oBatenei.

5. Capnarawsunu, A. I'. NMprmepbl 1 3a8ayy No TexHonoruy nepepabotku HedpTv U rasa : ydebHoe nocobue / A. T
Capgnarawsunu, A. W. JlbBoBa. - 5-e n3g., ctep. - CaHkT-MeTtepbypr : laHb, 2019. - 256 c. - ISBN 978-5-8114-3990-4. -
TeKcT : aneKTPOHHBIN // IlaHb : anekTpoHHO-6ubnnoteuHas cuctema. - URL: https://e.lanbook.com/book/113946 (nata
obpaweHns: 06.03.2020). - Pexxum pnoctyna: ons aBTopus. Nonb3oBaTtenei.

6. MpuknagHas akobuoTtexHonorus : B 2 T : y4ebHoe nocobue / A. E. KyaHeuos, H. b. 'panosa, C. B. JlywHwrkos, M.
OHrenbxapT ; XynoxHukn C. MiHgpaHTa, H. A. HoBak. - 4-e naga. - Mocksa : Jlabopatopus 3HaHwuiA, 2020. - 1164 c. - ISBN
978-5-00101-849-0. - TekCT : aNeKTPOHHbIN // NlaHb : aneKTpoHHO-6nbnnoTeyHas cuctema. - URL:
https://e.lanbook.com/book/152034 (nata obpaleHus: 06.03.2020). - Pexum poctyna: ons aBTopus. Nnonb3oBaTteneil.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

HanpasneHnve noarotosku: 44.03.01 - Mepnarormyeckoe obpasoBaHue
Mpodounb NOAroTOBKW: XrMUs

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

CtpaHnua 14 ns 14.




