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Mporpamma ancumnnvHbl "KonnongHasa xumma HaHomatepuanos”; 04.05.01 "®dyHaameHTanbHas v npuknagHas xmmms".

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 ancumnnvHbl "KonnongHasa xumma HaHomatepuanos”; 04.05.01 "®dyHaameHTanbHas v npuknagHas xmmms".

Mporpammy oucumnnuHel paspaboTan(a)(m) npodpeccop, a.H. (npodpeccop) MNopbauyk B.B. (Kadenpa domanyeckol
Xummm, Xumumyeckuin nHetutyt um. A.M. Bytneposa), Valery.Gorbatchuk@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

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):

JlonxeH 3HaTb:

TEeopeTNYeCKne OCHOBbI COBPEMEHHbIX HAHOTEXHOMOMMI UCMOSb3YOWMX CBONCTBA ANCMEPHBIX CUCTEM
JonxeH ymeTb:

Mcnonb3oBaTb OCHOBHbIE TeOpeTU4eckKmne 1 npakTnyeckme noagxonbl KONNOUOHOM XUMUK ONns peweHnsa npakTnyecknx
3agay B o6nacT HAHOTEXHONOr K

JlonxeH Bnanetb:

TEOPETUYECKMMN 1 NPaKTUYECKMMIM NOAX0AAMUN KOMNOWULHOM XUMUN ONsl peleHnst NpakTUYecknx 3aaay B obnacTu
HaHOTEXHONOr MW, UCNONb3YytolWel ocobble CBONCTBA AMCMNEPCHBIX CUCTEM

JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

Pelwatb npakTnyeckue 3anadv ¢ NpMEHEHNEM NPOAYKTOB HAHOTEXHONOMMM, OTHOCAWMXCS K KOMINIOMOHbIM CMCTEMAM

2. MecTto gucuunnuHbl (Moayns) B cTtpyktype OMOM BO

HaHnas gucuunnuHa (Moaynb) BkAoveHa B pasgen "61.8B.10B.16.01 OucumnnumHel (Mogynm)" OCHOBHOW
npocpeccroHanbHon obpasoBatensHol nporpamMmbl 04.05.01 "®yHaameHTanbHas 1 npuknagHas xumms (Puanyeckas
XUMUS)" 1 OTHOCUTCS K AUCLMNANHAM MO BbIGOPY.

OcBauBaeTcs Ha 4 Kypce B 8 ceMecTpe.

3. O6bem gucuunInHbl (MOAyNs) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyaloLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHML(bI) HA 72 Yaca(oB).

KoHTtakTHasi paboTa - 41 yaca(os), B TOM 4yncne nekuun - 40 yaca(oB), npakTuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOSb CAMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTositenbHas pabota - 31 yaca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNVHBIL: 3a4eT B 8 cemecTpe.

4. CopepXxaHue ouCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMU4ecKnx 4acoB U BUAOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buaobl u yachbl
KOHTaKTHOW paborThbl,
N Paspenbl oucumniauHbl / Cemect nX TPyA0EMKOCTb CamocTosTenbHas
moayns P (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. Ba3oBble NOHATUS
1 KonnongHon xumnn. MNMonoxexHne 8 4 0 0
‘|konnonaHOM XMMMM HaHOMaTepranos
B psy ApYrux Hayk
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Buabl 1 yachbl
KOHTaKTHOW paboTbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
3aHATUSA paboTbl

Jlekunn

Tema 2. OCHOBHblEe TUMbI KONMOWUAHBIX
HaHoMaTepwanos. Knaccudukaums
5 |no xumuyeckomy 1 chasosomy 8 6 0
cocTaBy, NPOUCXOXAEHUIO
(cuMHTEeTMYecKoMy, B1onornieckomy)

3 Tema 3. Cnocobbl nonyyeHns 8 6 0
‘lkonnoupHbLIX HAHOMAaTepPUanos.

Tema 4. OcHOBHble CBOCTBA
KONNOMIOHbIX HAHOMATEePUanos:
4.lonTnyeckue, peonormyeckue, 8 6 0 0 17
MONEKYNSPHO-KNHETNYECKNE,
9NEKTPOKMHETMNYECKNE

Tema 5. dusnyeckme un

5. PM3MKO-XMMNYECKNE METOLbI 8 4 0
nccnenoBaHus KONMoOUOHbIX

HaHoMmaTtepuanos

Tema 6. dnsnyeckme un

6 PU3MKO-XUMMYecKme npubopbl ons 8 6 0 0
N3y4YeHUs KONNonaHbIX

HaHoMaTepnanos.

Tema 7. lNpakTnyeckoe
2 [ncnonbsoBanne HaHomatepnanos, 8 4 0

‘locHOBaHHOE Ha Ux 0COBbIX CBONCTBAX
Kak ONCNEepPCHbIX CUCTEM

Tema 8. MNocTpoeHne ocobbix
8.|HaHOapxMTeKTyp Ha ocHOBe 8 4 0 0 14
KONNonAHbIX HAHOMaTepranos

NToro 40 0 0 31

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. Ba3oBble NOHATUSA KONNOUAHOW XUMuUK. MonoxeHne KONNOMOHON XMMUM HaHOMaTepuanos B psay
APpYrux Hayk

BazoBble NoHATUS konnouaHol xuMun. Oblwme npeacTaBneHnst 0 AUcnepcHoix cuctemax. Knaccugomkaums aucnepcHbix
CMCTEM Mo pasMepam 1 TUnam cocTaBasowmx gas. MoBepXHOCTHOE HATSIXXEHWE U KpaeBoii yron. MNpeaMeT KonnonaHom
XUMUM HaHomaTtepuanoB. OCHOBHblE 06 BEKTEI U MeToAbl. [1oNoXeHNe KONNOMAHOM XMMUM HaHOMaTepranos B psiay
LPYruX Hayk.

Tema 2. OCHOBHbIe TUMbl KONNOMAHbIX HaHOMaTepuanos. Knaccudukaums no xmmmuyeckomy u cpasoBomy
cocTaBy, MPOMCXOXAEHUIO (CUHTETUYECKOMY, OUONIornyeckomy)

OCHOBHbIE TWMbI KONMOUAHBIX HAHOMaTepPWanoB. HAHOMOPUCTLIE CTPYKTYPbI, HAHOYACTMLbI, HAHOTPYOKM 1 HAHOBOJIOKHA,
HaHogZucnepcun (Konnouabl), HAHOCTPYKTYPMPOBAHHBIE MOBEPXHOCTU U MNIEHKW, HAHOKPUCTANbI U HAHOKNACTEPbI.
Knaccudpmkauus no reoMeTpum, XMMHeCKoMy 1 pa3oBOMY COCTaBY, MPOUCXOXAEHMIO (CUHTETUHECKOMY,
6ronoruyeckomy). KoMnoanumoHHble HaHoMaTepuvanbl. MeToapl pacyeta nopucToCTy KOMNOWAHbIX HAHOMaTepManos Ha
OCHOBE 3KCMEPUMEHTAIbHBIX AaHHbIX 06 n30TepMax aacopbumu.

Tema 3. Cnoco6bl nony4yeHuns KomongHbix HaHoMaTepuanos.

Cnocobbl nonyyeHna KonnonoHblx HaHoMaTepmanos. SKCI'IepI/IMeHTaHbeIe MeToAbl NONyYeHns cpepn4eckmnx
CUNMKATHbIX HaHo4YacTuL, oynnepeHa, yrneponHbixX HaHOpr60K, 30/10TbIX HAHOYaCTUL, KBAHTOBbIX TO4Y4EeK, HAHOBOJ/TOKOH,
NMNeHoK HSHFM}Opa-EHO,D,)KeTT. MeToabl XuMmnyeckom Moandgomkaunm KonnonaHbix HAHoOMaTepuanos: XeM000p6LI,I/I9{,
HaHeCeHWne NEeHrMmpoBCKUX C1oeB HAHO4YaCTML Ha TBepadble NOBEPXHOCTWN.

Tema 4. OCHOBHble CBOMCTBa KOMMOUOHbIX HaHOMaTepuanoB: onTtn4yeckue, peosiorn4yeckue,
MONEKYNAPHO-KNHeTu4eckKkue, 3J1IeKTpokKmHeTn4yeckume

OCHOBHbIE CBOCTBA KONTOUAHbIX HaHOMaTepunanoBs: onTu4yeckne, peonorndeckmne, MonekynsapHo-KMHeTn4eckume,
ANEKTPOKNHETNYECKune. Peneesckoe paccesaHune ceeta, AnHaMmn4yeckoe paccesdHune ceeta, akycthnyeckas
cneKTpockonu4, NUHenHas n HenuHerHas peonoruga, oudpdysnsa u SﬂeKTpOKMHeTquCKMﬁ noTeHunan KonnonaHbix
HaHOMaTepunasnos.

Tema 5. Pusnueckue un busmkKo-xummyecKme metoabl UCCnenoBaHMA KOMNMOUOHbLIX HAHOMaTepuanos
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OnpefneneHre NOPUCTOCTY HAHOMAaTePUanos, pacnpeaeneHns YacTul No pasMepam, BA3KOCTU 418 KOMMOUAHbIX
pacTBOPOB HaHo4YacTuUL. MNpUMeHEeHe METOAOB 9NEeKTPOdOPE3a 1 ANEKTPOOCMOoca ANs onpeneneHus
SMEKTPOKNHETNYECKOro NoTeHLmana KonnonaHbix HaHoMatepuanos. Metoapl pacyera NOPUCTOCTA KOMMOUIHbIX
HaHOMaTepuanos Ha OCHOBE 9KCMEPUMEHTabHbIX AaHHbIX 06 n3oTepMax aacopoumn. OnpeneneHve pacnpeneneHus
yacTuL, Mo pasmepam v BS3KOCTU A1 KONMOUIHbIX PACTBOPOB HAHOYACTULL.

Tema 6. Pusnueckue un busmnko-xummyeckume I1p|/|60pbl Ang n3ydyeHus KonoungHbiX HaHOMaTtepuanos.

dursmnyeckne 1 PU3NKo-xmMmnyeckne Npmbopbl Ans UsydeHust KONIouaHbIX HaHoMaTepuanos. CnekTpomeTp
OMNHAMUYECKOro paccesHusi ceeTa (POTOHHAs KOPPEensLMOHHAs CNeKTPOCKOMMS), POTALIMOHHbIA BUCKO3UMETP, a30THbli
noposumeTp, Npnbop ans sanektpodopesa. OnTuyeckas MUKPOCKONMs. ATOMHO-CMNOBas MUKpockonus. CnekTpomeTtp
MOBEPXHOCTHOrO MMa3MOHHOro pe3oHaHca. MiamepeHune snekTpoKMHETNYECKOro NnoTeHuUmana KonnouaHbIX HaHo4YacTuL,
METO[OM 3/eKTpogoopesa.

Tema 7. MpakTnyeckoe UCNoNib30BaHMe HaHOMaTepUanoB, OCHOBaHHOE Ha UX 0COObIX CBOMCTBaX Kak
OUCMNepCHbIX CUCTEM

lMpakTnyeckoe NpMMEHEHNEe KONNOMOHbIX HAHOMaTePUanoB B CEHCOPHbIX CMCTEMAaX, B dhapMaLeBTKE, MELANLIMHCKOM
OMarHocTuke, sKoorM4eckoM MOHUTOPUHIE, B TETEPOreHHOM U MUKPOreTeEPOreHHOM Katanuae, B KOCMETUKE 1 MULIEBON
NPOMBIWNEHHOCTK, B CTpouTenbcTBe. [leTekTmpoaHme 6enKoB B BOLHOM pPacTBOPE C NPUMEHEHNEM MNEHOK
JTaHrmiopa-bnopoxerr.

Tema 8. MocTpoeHne 0cobbiXx HAHOAPXUTEKTYP HA OCHOBE KO/IIOUAHbLIX HAHOMaTepuanos

nOCTpOGHI/Ie 0cobbIxX HaHOAPXUTEKTYP Ha OCHOBE KONTNOMOHbIX HAHOMaTepmnanos. I'Iepvlo,n,vlquKme KonnonnoHble
CTPYKTYpPbI. ,ﬂByMeprIe N TpexMepHble HaAHOAPXUTEKTYPbI. MeTaJ’IHOpFaHI/I‘-IeCKI/Ie ceT4yaTtble CTPYKTYpPbl: crnocobsl
CNHTEe3a, OCHOBHbIEe NCXOOHble peareHTbl, KOIn4eCTBeHHbIE XapakKTepUCTUKN, aKCnepunMeHTaibHble crnocobbl
nccnenoesaHus.

5. MNepeyeHb yue6HO-MeTOAMYECKOr0O obecnevyeHns s CaMOCTosSITeNbHOW paboTbl 06yyaloLLUXCS NO
AucuunnuHe (Moaysto)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOOMYECKOM PyKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4actusa. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayaUTOPHBIX 3aHATUSX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TEM (Pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0Byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 0TPaboTKy YMEHUIA U HABbIKOB, FOTOBATCS K TEKYWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHunsauusi caMocTosTeNnbHOM paboTbl 0ByHaoWMXCS PErNAMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYpPOI U SNEKTPOHHBIMY 06Pa30BaTENbHBIMI PECYPCAMU, BKOYAS:

Mopsaok opraHM3aumn 1 ocylecTBieHNs obpasoBaTenbHON AeaTenbHOCTY No o6pasoBaTefibHbIM NPOrpaMMam BbICLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (yTBepXaeH
npvkaszom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin denepauun ot 5 anpensi 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickon depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 1. "O6
aKTVBM3aLMM CaMoCTOATENbHONM paboThl CTYAEHTOB BbICLIMX y4eOHbIX 3aBeneHUIA"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOrO obpasoBatensHoro yupexaeHuns "KasaHckuin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka oeepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pPasoBaTeNbHOMO YYpEeX AeHNS
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHbiii yHUBEpCUTET"

JNlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) dpeagepanbHoro yHmeepcuteTa

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

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOAYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HANPaBNeHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/IOYAET OLEHOYHbIE
CpeLcTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELACTBA NMPOMEXYTOUHON aTTecTaumm.

B ¢hoHIe OLeHOYHbBIX CPEACTB COAEPXUTCS creayiolas MHpopMaums:

- COOTBETCTBME KOMNETEHLMIA MNAHMPYEMBIM pe3dynbTatamM 06y4eHUs No LUCLUMNAMHE (MOLYNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AMCUMNAVHE (MOSYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LNS KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPUM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKKO4Yas TpeéoBava, npegbsaBnsaemMble K OEenCcTBuAM 06yqa|ou4v|xcsl,
OEMOHCTPUPYyEMbIM pe3yfibTaTtaM, 3anaHns pas3/indHbIX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNO).
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7. NepeueHb nuTepatypbl, HEO6XOAUMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHWe aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHrne OCHOBHON 1 OOMONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaWUMCS B OAHOM 13 OBYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BU e - Yepes 3NeKTPOHHbIe BUBIMOTEYHbIE CUCTEMBI HA OCHOBAHWUMW 3aKntoyeHHbIX KDY norosopos ¢
npaBoobnagarensamu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00yHaIOLWMMCS CBOETO NOMMHA 1 Napons
OT NIM4HOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHuBepcuTeT". Mpn MCNoNb30BaHMKM NevYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMXKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHunini OCHOBHOWM nuTepatypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMOI AN OCBOEHNS AUCLUMNAMHBI (MOOYNs),
HaxonmTcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHLIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6X0aUMbIX NS
OCBOEHUS BUCLUMIIMHBI (MOOYIs)

Buknneans. KonnongHas xumus. . - http://en.wikipedia.org/wiki/Colloid_chemistry

Mopbauyk B.B., 3arymeHHos B.A., CupoTtkuH B.A., Cycnos [.A., HuknTnH E.B. MpakTnyeckoe pykoBOACTBO K
nabopatopHbiM paboTam no KonnonaHoM xummn. (Ons CTyLeHTOB XMMUYECKOro U B1ONOrm4eckoro goakynbTeTos). . -
http://www.kpfu.ru/docs/F1471859998/chemPHO03.pdf

opbayvyk B.B. MNpeseHTaunm nekuumii, nporpamMma Kypca, Bonpockl Ons caMoKOHTPOonS. . - http://cheminst.ksu.ru/vvg/
KonnongHas xumunsa. Kadenpa konnongHoi xumun. PXTY um. O.M.Mengeneesa. . - http://colloid.distant.ru/

YyebHble MaTepuasnbl N0 KONNOULHOM XUMUK. XUMUYeckuin goakynbtet MIY. -
http://www.chem.msu.ru/rus/teaching/colloid.html

9. MeTtoauyeckue ykasaHus Ans 06y4aloLLLMXcsi N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtogunyeckue peKoMmeHaauum

nekumu Ha nekuusx Heob6x0AMMO KOHCMEKTUPOBATb OCHOBHbIE OMPEAENEHNs NOHSATUIA, TEPMUHOB 1
KOHLLeNUWiA Kypca, BKoYas hOPMYNMPOBKM €ro OCHOBHbIX MONOXEHWIA, a TakXe onucaHune
NpakTNYeCcKol 1 TEOPETUYECKOW 3HAYMMOCTU paccMaTpuBaeMbix sBneHnin. Heobxonmmo 3anucoiBatb
ypaBHEHWS!, UCMOMb3YEMbIE B NEKLMOHHOM KYPCE, UX BbIBOA W PACLINEPOBKY NCMOMb3YEMbIX B HUX
napaMeTpoB, a TakXe eanHNLbl MU3MEPEHNS OCHOBHbIX 3KCMEPUMEHTANbHO ONPELENSEMbIX BENNYMH.

camocTosl- | CamocTosiTenbHas paboTa npy U3y4eHnn OUCUUMNIVH BKIKOYAET: - YTEHUE CTYAeHTaMu

TenbHasl PEKOMEHA0BAHHOM NMTEPaTypbl 1 YCBOEHNE TEOPETUYECKOro Matepuana qUCUMMIVHBI; - 3HAKOMCTBO

pabota C VIHTEpHET-NCTOYHMKaMK; - MOATOTOBKY K Pa3NMYHbIM (DOPMaM KOHTPOSS; - MOArOTOBKY U HanucaHue
pedbepatos; - BbINOMHEHNE KOHTPOMbHBIX PaboT; - MOArOTOBKY OTBETOB HA BOMPOCHI MO PasfNyHbIM
TemMam LUCLMMNVHBI B TOV NOCNEN0BaTENbHOCTU, B KaKOM OHW NpeacTaeneHsl. [NnaHuposaHve
BPEMEHW, HE0BX0AMMOro Ha U3y4eHne OUCLWMIVH, CTYLEHTaM Jyylle BCero OCylecTBNATb BECh
CeMecTp, NpefycMaTpuBas npu aToM perynsipHoe NoBTOpeHune matepmana. Mpu nayyeHun
LMCUMMNMHBI CHavyana Heobxo4MMO Mo KaxX oW TeEMe NPoYnTaTh PEKOMEHIOBAHHYO NUTEPATYPY 1
COCTaBUTb KPATKMiA KOHCMEKT OCHOBHbIX MONOXEHUIA, TEPMUHOB, CBEAEHUI, TPEeBYIOLWMX 3aNnOMUHaHUS
1 SIBASIOLLMXCS OCHOBOTMONAratoLmMMi B 3TOW TEME AN OCBOEHWS MOCnenyowmx Tem kypca. [ns
pacWpeHNs 3HaHNS No ANCLMMNIMHE PEKOMEHYETCS UCMONb30BaTb VIHTEpHET-pecypchl; NPOBOAUTD
MOWCKU B Pa3NMyHbIX CUCTEMAX W NCMONb30BaTb Matepuabl CanToB, PeKOMEH0BAHHbIX
npenonaeatenem. MNpu NOAroToBKe K KOHTPONbHOM paboTe He06X0AMMO NPOYUTATh
COOTBETCTBYIOIME CTPaHMULIbI OCHOBHOIO y4ebHUKa. XenaTtenbHo Takxe YTeHVE OOMONHUTENbHOM
nmTeparypbl.

3ayet PekoMeHoyeTCs BHAMATENbHO U3Y4NTb KOHCNEKTbI NEKLUWIA, LOMOMHUTENBHYIO MHAOPMALIMIO MOXHO
MONY4YnTb U3 PEKOMEHLOBAHHbBIX UHTEPHET-PECYPCOB M y4ebHbIX nocobuii. Ha 3auete HeobxoamMmo
0TBEYaTb TOYHO, SCHO ¥ MO BOMpocy. NoMHWTE, 4TO BpeMsi 0TBETa OrpaHuyeHo. Mpu BO3ZHUKHOBEHUN
ntobbiX HESICHOCTEN B NpoLIecce NMOArOTOBKM K OTBETY cnefyeT obpalarbcs ¢ BONPOocaMu TONbKO K
npenogaeartento.
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10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KdY.

YyebHble ayamMTopun 0ns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLMani3mpoBaHHoi Mebenbio
(cTonbl U CTYNbA).

KomnbioTep 1 NpuHTEp ONs pacnedyatky pa3gaToyHbix MaTepuanos.
MynbTumMeguiiHast ayauTopus.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNUA0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

rlpl/l Heobxo0aMMoCTH B o6paaoBaTean0M npouecce NpuMeHATCA cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLnUK o6yqa+om,|/|M|/|09 nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMUN 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbl, YO0OHbIE A1 pa3fnYHbIX NONb30BaTene;

- CO30aHMNe KOHTEeHTAa, KOTOprI7I MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLUTaélllpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJisi 06y4atoLwmMxXcsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Cyxa NONyYani MHGOPMALIMIO BU3YaribHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHNE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ON1s Nepeaayn MHGopMaLum, OpraHn3aunm pasnmnyHbIX
(POPM NHTEPAKTVNBHOWM KOHTAKTHOW paboThl 0ByyarowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbl AN MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LVCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMNIEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA AN OpraHM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTYU caaqm oby4atolwmMMcst UHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNIbHOCTU CcOoavn 3a4éTta nnmn aK3ameHa, nposoaonMoro B NMUCbMEHHOM doopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHON doOpMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA 06yqa+ou4eroc9| npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu rOC BO 1 y4ebHbIM nnaHom o cneuunanbHocT: 04.05.01
"PyHpameHTanbHas v npuknagHas xmmMmsa" u cneumanusaummn "dusunydeckas xumms".
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneumnanbHocTb: 04.05.01 - PyHoameHTanbHas U NpUKIALHAS XUMAS
Cneunannsauns: Prnsnyeckas xmmms

KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnm

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. lonosuH, 0. V. OcHoBbl HaHoTexHonorui / KO. U. TonoswmH. - Mocksa : MawnHocTpoeHune, 2012. - 656 c. - ISBN
978-5-94275-662-8. - TeKCT : 9NeKTPOHHBI // JlaHb : 3aneKTpoHHO-6nbnmnoteyHas cuctema. - URL:
https://e.lanbook.com/book/5793 (nata obpaueHus: 13.03.2020). - Pexwvm gocTtyna: ans aBTopu3. nonb3oBaTeneil.

2. ['yces, A. V. HaHomatepwvanbl, HAHOCTPYKTYpPbl, HAHOTEXHONOrMK : y4ebHoe nocobue / A. W. lNyces. - 2-e nsa., ncnp. -
Mocksa : PUSMATIINT, 2009. - 416 c. - ISBN 978-5-9221-0582-8. - TeKCT : aNeKTPOHHbINA // J1aHb :
9NeKTPOHHO-bnbnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/2173 (nata obpaweHusi: 13.03.2020). - Pexum
JocTyna: ang aBtTopma. nonb3osaTenen.

3. Pambuan, H. I'. ®nsnyeckme n XmuMM4ecKne 0CHOBbI HAHOTEXHONOMWIA ; y4ebHoe nocobue / H. . Pambuan, A. B.
BepéskuH. - Mockea : DUSMATIINT, 2009. - 456 c. - ISBN 978-5-9221-0988-8. - TekCT : aneKTpOHHbIN // J1aHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/2291 (nata obpaweHus: 13.03.2020). - Pexum
LOCTyna: Ans aBTopma. MONb3oBaTenei.

4. l'enbomaH, M. U. KonnongHas xumus : yuebHuk / M. W. Tenbcoman, O. B. Kosaneswuy, B. I1. KOcTpartos. - 6-e 13g,,
ctep. - CaHkT-MeTtepbypr : lanb, 2017. - 336 c. - ISBN 978-5-8114-0478-0. - TekCT : 91eKTPOHHBbIA // JlaHb :
9NeKTPOHHO-6ubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/91307 (nata obpaweHus: 13.03.2020). - Pexum
JocTyna: ana asTopma. nonb3osaTenen.

JononHutenbHas nuteparypa:

1. BBeaeHue B HaHOTexHonorumio : y4ebHuk / B. . MapronuH, B. A. Xabpes, I'. H. JlykbsHos, B. A. Tynuk. -
CaHkT-lMetepbypr : laHb, 2012. - 464 c. - ISBN 978-5-8114-1318-8. - TekCT : aneKTPOHHbI // JlaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/4310 (nata obpauweHusi: 13.03.2020). - Pexum
JocTtyna: ons aBTopua. nonb3oBaTtenei.

2. Cyspanes W.IN.HaHoTEXHONOrMA:(hM3MKOXMMMA HAHOKNACTEPOB, HAHOCTPYKTYP U HaHoOMaTtepmanos. - Mocksa:
KHuxHbin gom 'TIMBPOKOM', 2013. - 589 c.

3. Ceprees I'.B., HaHoxumus / Ceprees I'.B. - 2-e uag., ncnp. n non. - Mockea: M1anatenbcteo MockoBckoro
rocynapCTBeHHOro yHusepcuteta, 2007. - 336 c. - ISBN 978-5-211-05372-4 - TekcT : anekTpoHHbi // 9BC
'KoHcynbTaHT cTymeHTa' : [caiiT]. - URL : hitp://www.studentlibrary.ru/book/ISBN9785211053724.html (nata obpauwieHus:
13.03.2020). - Pexwum goctyna : no Noanucke.

4. dpugpuxcbepr, . A. Kypc konnongHon xummu : yuebnuk / O. A. dpuapuxcbepr. - 4-e n3g., ucnp. u oon. -
CankT-MNeTepbypr : NaHb, 2010. - 416 c. - ISBN 978-5-8114-1070-5. - TekCT : aneKTPOHHbINA // JaHb :
3neKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/4027 (nata obpaueHus: 13.03.2020). - Pexum
[ocTyna: ons asTopma. nonb3osaTtenen.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

CneumnanbHocTb: 04.05.01 - PyHoameHTanbHas U NpUKIALHAS XUMAS
Cneunannsauns: Prnsnyeckas xmmms

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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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