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1. HEJI ¥ 3ATAYM JUCHATIIIVHBI (MOIYJIS):

Lenb: NUCHUIUIMHA JOJDKHA CHITPaTh OOBEIMHSIONIYI0O M LEHTPAIHU3YIOUIYI0 pOJb B
CUCTEME XMMUYECKUX JUCLMILINH, COCTaBIISIIOIIMX OCHOBHOE COACPKAHUE COBPEMEHHON XUMHUHU.
OTOT KypcC NpU3BaH YCTAHOBUTH B3aMMOCBSA3b MEK/Y €CTECTBEHHOHAYUYHBIMU JTUCIUIUIMHAMHU.

OcHoBHast 3aza4a HaACTOALIETO Kypca COCTOMT B TOM, 4YTOOBI HpPEICTaBUTh
(dbopMHpOBaHNE XUMHUYECKUX MOHATUI U MPEACTABICHUHN, pa3BUTHE (PU3NYECKUX M XUMHUYECKHM
METOJIOB MCCIJIEZIOBAHMsI BO BPEMEHU M B IPOCTPAHCTBE. B pamkax MeTOHOJIOTrMYECKON YacTH
Kypca CIeAyeT BBbIICIUTbh U PACCMOTPETh BO B3aMMHOM CBSI3M BAKHEWIME IOHATHS U MOJEIH,
UCMOJIb3yeMble B TIJIABHBIX XMMHUYECKUX JUCLMIIIMHAX, B OOOOIIEHHOM BHJIE IOJKHA OBITH
IIPEACTABJICHA CUCTEMA IOJX0I0B U METO/IOB, UCIIOJIb3YEMBIX B XUMUYECKHUX UCCIIETOBAHUAX

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OIIOII:

Crennanucra — XUMHKAa HEBO3MOXKHO TIPEICTaBUTh O€3 3HAHWUS OCHOB O HOBBIX
COBpEeMEHHBIX MaTepuainax. J[aHHOe HampaBjeHHe O0a3upyeTcss Ha 3HAHUSX BO BCEX O0IACTAX
XHUMHHU, KOTOPBIE€ OBUIN MOJYyYEHBI TPU U3YYCHUH OCHOB XUMHH. COBpEMEHHBIE HEOPTraHUYECKUE
U OpraHMYecKHWe MaTepuanbl — HayKa O KPUCTAJUIMYECKUX CTPYKTypax, Oasupyrouiascs
[JIABHBIM 00pa3oM Ha JIaHHBIX PEHTICHOCTPYKTYPHOTO aHAllM3a, a TakkKe HehTpoHorpadum u
anekTpoHorpadguu. HeoOXoaumocTh yriiyOIEHHOTO H3Y4YeHHsl 3TOr0 MpeAMeTa JAUKTYeTcs,
MPEeXJI€ BCEro, €ro MpakTUUYEeCKOM 3HAYMMOCTBIO. M3ydeHwe »Toro HampaBieHUs HE TpeOyeT
JIOPOTOCTOSIIET0 00OPYIOBAHUS U IIPH 3TOM 00JIaJjaeT BHICOKOW HAZEKHOCTHIO.

Jnst ocBoeHust aucuUIUIMHBL  «COBPEMEHHBIE HEOPraHMYECKHE ¢ OpPraHuYecKue
MaTepuaibl» 00y4aroluecs HCIOJIb3YIOT 3HAHUS, YMEHHMsS, MPAKTUYECKHE HAaBBIKH, CIOCOOBI
JESTCIIbHOCTH W YCTaHOBKHM, C(HOPMHPOBAHHBIE B XOJA€ HU3ydeHHUs mnpeameroB «OOmas u
HeopraHuyeckass Xumus»,«Opranudeckas XuMusy, «Dusnyeckas XUMHUS», «AHaTUTUYECKas
xuMus»,«Pusnkay», «Maremartuka». «Kpucramnoxumus», «KBaHTOBAsI XUMU.

OcBoenune qucuuiinHbl «COBpeMEHHbIE HEOPTaHUYECKHE U OPTaHUYECKHE MaTepUAIIbI»
SABJISIETCST ~ HEOOXOAUMOM  OCHOBOM Ui TOCJEAYIOIIET0  W3Y4YeHUs  JAUCIUIUIMH
€CTECTBEHHOHAYYHOTO IIUKJIa ¥ MOATOTOBKH MAaruCTepCKUX padorT.

O6mas TpygoeMkocTs 80 yacoB, 2 3a4€THBIC €MHUITBI.

3. TPEBOBAHMSI K PE3VJbLTATAM OCBOEHUSI JUCHUILIMHBI
(MOAY.JI5D):

ITepedyens miIaHMpyeMbIX pe3yJIbTATOB 00y4eHHs MO0 JUCHUIINHE (MOAYJIIO),
COOTHECEHHBIX C HHAMKATOPAMH JOCTUKEHUS KOMIIEeTeHIUH

HNuauxkaropsl
Komnerennus . Pe3yabTaThl 00yueHus
KOMIeTeH Ui
[TK-5 Criocoben Ha ocHOBE I1K-5.2. Onpenensier 3HaeT:CUHTE3 BELIECTB
KPUTHYECKOTO aHaIN3a BO3MOJKHBIE HAIIPABIICHUS Pa3IMYHON PUPOJIBI; OCHOBHBIC
pesynbratoB HUP onenuBate | pazButus padot u JOCTOMHCTBA U HEJIOCTATKH
MEPCIIEKTHUBBI UX MEPCIIEKTUBBI Pa3INYHBIX METOOB
NPAaKTUYECKOr0 MPUMEHEHHUS | MPAKTHYECKOTO MCCIIE/IOBAaHMSI CBOMCTB BEIIECTB
U TIPOJIOJDKEHUS paboT B MPUMEHEHHS TOMYYCHHBIX | H MAaTEpHAJIOB; TPaBHJIA U
BBIOpPaHHOM 00J1aCTH XUMHH, | PE3yJIbTAaTOB HOPMBI TEXHUKH 0€301aCHOCTH
XUMHYECKON TEXHOJIOTHH npu padoTe ¢ XUMUYECKIMHA
WIN CMEXHBIX ¢ XUMUEH peakTuBaMu M pU3MYECKUMHU
HayKax npudopamMu
YMeer: nIpoBOAUTH OJTHO- U




JBYXCTaJUMHbBIE CHHTE3HI C
MCIIOJIb30BAaHUE MPEAIaraeMbIX
METOJIUK; paboTaTh Ha
CTaHIAPTHOM XUMHYECKOM
o0opyI0BaHUHU

Bnaneer: HaBbIKaMu pabOTHI ¢
COBPEMEHHBIMU XUMHYECKUMHU
npubopamu, IpueMamMu
OpraHu3aly METOJAUKH paboT
IIPU PELIECHUN [TOCTaBICHHOU
3a/1auu

4. COOEP)KAHUE U CTPYKTYPA JUCIUIIVINHBI
Tpyn0oeMKOCTh JUCHMIUIMHBI COCTABIISIET 2 3aYETHBIX €AUHULIBI, /2 Yaca.
dopMa MPOMEKYTOUHON aTTECTALUU: 3a4€T

4.1 Conepmanne AUCHUIIJIMHDBI, CTPYKTYPUPOBAHHOC 110 TEMaM, ¢ YKa3aHUEM BH/I0B
y‘lEﬁHbIX 3aHATHI 1 OTBECACHHOI'0 HA HUX KOJINYEeCTBA aKaACMHUYICCKUX YaCcoB

Bupe! yueOHO# paboThI, BKIITOYAs
3 CaMOCTOSITENIbHYIO PaboTy
g o0y4Jaromuxcs H TPyJOEMKOCTh
5 (B gacax)
a KonrakTHas pabora
'S TpernogaBaTes ¢
S 00yJaOIIMMHCS
2 § o DopMBI TEKYILETO
No ? ‘-?3 e g A 5 KOHTPOJIS yCIIEBAEMOCTH;
0 /;1 Pasznen aucUMILIMHBL/ TEMBI 2 ° é[ 8 é = Dopma MPOMEKYTOUHOM
3| 8 = E = S g aTTecTanuy
aal 2 = £ o g 5 Lé (no cemecmpam)
2| 5| EE £ g%
= b o = = =
Z < 25 5 =
g = 1 ﬁ S O
= 8« =
% s oy
S Z 2
T =] S
g 3 <
Pasnmen 1. Cucremaruka,
SBOJHOOUA U
1 | KpHCTaIIOXUMHYECKHUH 2 18 5 YCTHBIH OIIPOC
JIA3aliH BEIIECTB U
MaTCcpHraJioB
Paznen 2. CoBpemeHHBIE
2 | opraHuveckue 2 18 5 YCTHBINA OIIPOC
MaTepHaIbl
ITIpomMexxyTounas ..
p YT 2 2 3auéT
arrecrangud
HTroro 1yacos 72 36 12 | 24

42TInaH  BHeayIMTOPHOW CaMOCTOSITEJbHOH PadoThl  OOyYamUIMXCS MO

JUCHHUILINHE
|CeMeCTp| HasBanue pasnena, TeMbl | CamocrositenbHas paboTa 00yJaromXCst IOueHquoe| VYuebHo- |




TB:! METOAUYECCK!
BI/I,Z[ 3anaTI)I CpCACTBO €TOJJUYCCKOC
. Cpoku obecrieucHHe
CaMOCTOATCIBHOHN BPEMEHHN o
BBITTIOJTHCHUS CaMOCTOATCIIBHON
paboTsI (dac.)
paboThI
Pasnen 1. CucremaTuka,
ABOJIIOLIUS U [ToaroroBka k
2  |KpUCTaJLIOXMMHUYECKHIA YCTHOMY 1 YO [1-5]
IU3alH BEIIECTB U onpocy 1-18
MaTepuaioB HeJes
3 |Pasmen 2. CoBpemennbie | I[logroroska k
OpPraHMYeCKUE MaTepPHaIbl|  YCTHOMY 4 YO [1-5]
Ompocy

BropxeT BpeMeHH caMOCTOSITeNbHON paboTHI,
NPEIYCMOTPEHHBINA y4eOHBIM TUIAHOM ISl TaHHON 24
JTUCIUATIIIMHEI (Yac)

W3 HUX 00BbEeM CaMOCTOSITEIBHON pabOTHI ¢
UCIIOJIb30BAaHUEM AJIEKTPOHHOTO O0YYCHHS U TUCTAHIIMOHHBIX | 4
00pa30BaTeIbHBIX TEXHOJIOTHIA (J1ac

4.3. ConepxxaHue pa3/iejioB U TeM TUCHUILINHBI

TpynoemkocTs
JUCIHATIINHBI 2
(3.e.)
Haumenosanue | Pazgea 1. CucremaTnka, 3BOJIONMUS U KPUCTAJIOXMMUYECKUI TU3alH
OCHOBHEIX BellleCTB U MaTepHajioB
pasnenoB
(Moyeit) Cucrematuka  marepuanoB. Kiaccudukanus — QyHKIIMOHATBHBIX
HEOPraHWYeCKHX MaTepualioB IO COCTaBy, CTPYKTYpE, CBOHCTBaM M

oOnactsiM npuMeHeHus. Mepapxus CTpyKTypbl MaTepHasioB: CTPYKTypa
KpHUCTaJNIN4ecKasi, CTPYKTypa JOMEHHas, TEeKCTypa, CTPYKTypa Ae(eKkToB
(ToueyHble M TPOTSDKEHHbIE JEPEKThl, TpaHMUIBI pas3fena, MOopHbI).
Baxmueliimme mpobieMbl HaykM O MaTepuasax Ha Omkaiimee u Oosee
oTnaneHHoe Oyaymiee. HannoHanbHbIE M MEXKIyHAapOJIHBIE IMPOTPAMMBI
CO3aHMsI HOBBIX IOKOJIEHUN MarepuasoB. ColuanabHble, JKOHOMUYECKHE,
HKOJIOTHYECKHE ACIEKTHI KpYIHOMAacIITabHOTO IIPOU3BO/ICTBA,
IKCIUTyaTalliy U pEreHepal MaTepuaos .

Kpucranmoxumuyeckuii Au3aiiH BellecTB W MaTepuajoB DakrTopsl,
ONPENEIAOINE CTPYKTYPbl HEOPTaHUYECKUX COCAUHEHUMN: CTEXUOMETPHSI,
IpUpOJa XUMHUYECKON CBS3M U pa3Mepsl aToMOB (MOHOB). Mcrnonb3oBaHue
VMOHHBIX PaJuyCOB Ul INPEJCKA3aHUs NMPOCTEHIINX CTPYKTYPHBIX THIIOB.
IIpaBuna IlomuHra. Meron BaneHTHBIX ycuinuid. MDakTophl, BIMAIOIUE HA
YCTOMYMBOCTh  CTPYKTYPHBIX  THIOB  co  crexuoMerpuen  AX.
Kpucrannoxumuueckuii ~ Au3aiiH =~ COEIMHEHUM €O  CTPYKTYpaMH,
npou3BOAHBIME OT CTpYKTypel NaCl. CBepXCTpyKTypbl (Ha TIpUMEpe
MPOM3BOJIHBIX OT CTPYKTYphI xsopuctoro Harpus: NaCl, NaFeO2, NalnOz,
SrHgO2). Hecrexmomerpudeckne okcuasl. (OOpa3oBaHHE CTPYKTYP
KpUCTaIorpauyeckoro  caBura.  BrusHHe  HECTEXHMOMETpUM  Ha
ANEKTPUYECKUE U MAarHUTHBIE CBOMCTBA COCUHEHU.

VYcnoBust o0pa3oBaHus U TpaHchopMalMKU CTPYKTYpHBIX THIOB ABX3 n
AB2X4. BnusiHue namieHusi, TemmepaTypel W pa3sMepHOro Qakropa Ha

5




CTPYKTYpHBIE IPEBPALICHUSA: MEPOBCKUT — WIBMEHUT — I'€KCaroHaJbHbIE
ananoru nepoBckuta (GdFeOs u np.). [TomuTunusM nepoBCKUTOMOAOOHBIX
cTpykTyp. Hecrexnomerpuueckue MepoBCKUTONOAO0HBIE COEIUHEHUS:
aHHOHAe(UIIUTHBIE U KaTHOHAEC()UIIMTHBIE NMEPOBCKUTH. Heopranunueckue
Oopon3sl AnBX3. OOpa3oBaHue HOBBIX COCIMHECHHM 3a CUET W3MEHEHUS
COOTHOLLIEHUS 4YMca 4depeayroumxcs ciaoeB. M30- um rerepoBajieHTHBIE
3ameleHus. CTpyKTypa IUINUHENN U €€ TPOU3BOJAHBIE.

I'omoJiornyeckue psiAbl, oOpasyembie CTPYKTypamu cpactanus. DakTopsl,
OTIpeIeIAI0NINe BO3MOXKHOCTh 00pa3oBaHUs CTPYKTYp cpactaHus. Obmue
YepThl U OTIUYUS CTPYKTYPHBIX THIIOB XJIOPUCTOTO HATpHs, (IIIOOpUTA U
nepoBckuTa. Jlu3ailH HOBBIX CTPYKTYp, COCTOSIIIMX U3 3THUX OJIOKOB Ha
npuMepax CHUHTE3a  BBICOKOTEMIIEPATYpPHBIX CBEPXIIPOBOHUKOB,
comepkammx Bi uw Hg. BiusHue creneHM OKHCIEHUS MEPEXOIHOrO
MeTaJlJla Ha COPa3MEPHOCTh CTPYKTYPHBIX OJI0KOB. JlepeKkThl ynmakoBKH, UX
BIUSHUE Ha OJJIEKTpUYECKHEe cBoiicTBa (Ha mnpumepax YBaxCuzO7-x ,
YBa,Cus0sg, HgBa>Ca>Cu30g+d n HgBa>Ca,CuzOs+d)

JBOJIIOLMS BellecTBA OT MOJIeKYyal K Marepuana. KiacrepHbie
COEJIMHEHUS MEPEXOJHBIX METAJUIOB, YCIOBUS CTA0MIM3AllMU HEOOBIYHBIX
CTETICHEH OKHCICHHS, YCTOMYMBOCTH W PEAKIHMOHHAs CIIOCOOHOCTH TpPHU
U3MEHEHUU KPAaTHOCTH CBSI3U. OIJIEKTPOHIE(DULIUTHBIE COCTUHEHHUS C
MHOTOIIEHTPOBOW CBSI3bI0 MeTaul-MeTail. KoHaeHcanusi KiacTepHBIX
¢dbparmeHTOB ¢ 00pa3zoBaHuEM Liemnei, ceTok u (a3 LlleBpens.
[TonnannoHHbBIE KIacTephl - LMUKIbI, KIETKH, MpuMeHeHne Merona BC nus
OMHCAaHUA AIEKTpOHHOTO cTpoeHus. [lonarue o csaznoctu, Bhaszsl LluHTIA,
KOHJICHCAllUs LIUKJIOB U KJIETOK B OECKOHEYHO-TIPOTSDKEHHBIE KIIACTEpPHBIE
¢bparmenTsl. [IpencraBnenne o cynpaMosieKyIsIpHON XUMUN

Hano- n yasTpagucnepcHble Matepuajbl. HaHodactuupl: 0ocoOEHHOCTh
UX CBOMCTB 10 CpaBHEHUIO C OOBEMHBIM COCTOSIHUEM BELIECTBa,
MOTEHLIMAJIbHbIE CPEPHI UCIIONb30BAHUS - IJIEKTPOHHUKA, HAHOKOMIIO3UTHI,
ajcopOeHTl W KaTtamu3aTopbl. CoBpeMeHHblE  (PU3MKO-XMMUYECKHE
MPOLECChl IOJIyYEHUsI JUCHEPCHBIX MAaTepUalioB: 30Jb-T€Ib METOJ,
KPUOXMMHUYECKasi TEXHOJIOTHS, MUPOJIM3 a’po30JeH, IIa3MOXMMHUYECKas
TexHojorus. @pakranbHbIe MOJEIN YAbTPAIUCIEPCHBIX CUCTEM.
Crexkn000pa3nbie MaTepuayabl TepMOaUHAMMKAa U KUHETUKA INIPOLIECCOB
cTeKJoBaHUs. PeanbHas CTpyKTypa CHIIMKAaTHBIX, OOpaTHBIX M QochaTHbIX
ctekoi. KoHIeHTpallMoHHOe pacciioeHne CTeKoN (CIMHOAAIbHBIN pacman)
U TEXHOJIOTUs cTekja "BUKop". XuUMHUYEecKHEe U (PU3UYECKHE NPUHIUIIBI
YIPOYHEHHUS CTEKIa. XUMUYECKHUE OCHOBBI TEXHOJIOTMH BBICOKOYHMCTBIX
CTEKOJI U1 ONTOBOJIOKHA. XaJbKOT€HUJHbIE CTEKJIA, (TOPUAHBIE CTEKIIA.
Crexnoyrnepos. AMopdHble MeTaUlbl, MpobiieMa UuX MOJy4YeHUs B
MacCCHUBHOM COCTOSSHUHU. BBICOKONpOUYHBIE M MAarHUTHBIE MaTepHallbl Ha
OCHOBE METAJNIMYECKUX cTekosl. Poroxpomusle cTekna. Curamibl. CTEKI0
B TEXHOJIOTUU 3aXOPOHEHUS sIepHbIX 0TX0/10B. HOBBIE ocdaTHbIE cTEeka
KaK F€PMETUKH.

Tonkue njieHKH U MOKPbLITHSI OCcOOBIE CBOMCTBA BEIIECTB B BHJIE TOHKUX
wieHOK. OCHOBHBIE TPEACTABICHUS O MEXaHU3Max pocTa IUICHOK.
Onurakcusi, ee MPUMEHEHUE B TEXHOJOTUU UHTETPAIBHBIX CXEM M JIPYTHX
MOJIYIIPOBOJTHUKOBBIX TETEPOCTPYKTYpP. 3aBUCUMOCTb (DYHKIIMOHAIBHBIX
CBOICTB IUICHOK OT 3MUTAKCHAIBHBIX HanpshKeHui. [lonnkpucrannuueckue
MOKPBITUS,  KJIacCHU(UKalMsg HMX  OCHOBHBIX  Pa3sHOBUIHOCTEH IO
(GyHKIIMOHAJIBHBIM CBOMCTBaM. XHMHUYECKOE OCaXJEHHE IIJICHOK U
NOKPBITUI M3 Iapa: NPUHLHUIBI M HOBbIE peleHus. Bo3MOXXHOCTH 30J1b-
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renb Iporecca IMpu TMOJYyYeHHHM IUIeHOK. TexHosorus JleHrmropa—
brnomxerr. IlpeacraBneHue O pacHpOCTPAHEHHBIX (PUINYECKUX METOAAX
nosiyueHus: TwieHoK. Crabunu3anus HOBBIX COCAMHEHHI B BHJIE TOHKHX
mwieHoK. ['erepocTpykTypsl U cBepxpemieTkd. Camoopranusanus CHUCTEM
pu 00pa30BaHUU KBAHTOBBIX TOYEK M KBAHTOBBIX JIOJIMH.

Kepamuka u kommno3utsl. CTpykrypa kepamuku. [IpeacraBnenue o
MeXaHM3Max M MEeToJaX HHTEHCU(PUKALUU CIEKaHUS KEePaMUKU.
[Ipumenenue XAMHYECKON TOMOTE€HU3AIUU JUISL YIIyYLIECHUS
(GyHKIIMOHAJIBHBIX CBOMCTB KepamMuku. HoBble Buabl (PyHKIHOHAIBHOMN
OKCUJHOH M OECKHCIOpOJHON KepamMHKH. Marepuaibl CO CBOWCTBAMHU,
ONpeeNsieMbIMU TPaHULIAMHU pa3zelia B MOJUKPUCTATUIMYECKUX CUCTEMAaX.
CtpyKTypa 1 CBOMCTBA I'paJueHTHBIX MaTepuaioB. [Iporecckl nomydenus u
MEPCIEKTUBBI UCIIOIb30BAHUS

Kepamuueckue KOMIIO3HUTBHI. TpanchopmanmoHHoe YIIPOYHEHHUE.
[lepkansiiMOHHBIE SIBJICHUSI.

JAuanekTpuyeckue  Marepuayabl.  Baxseillune — QuUANIEKTpUYECKUE
XapakTepucTuku  marepuaioB. [lomck  marepuanoB C  HHU3KUMHU
IUAJICKTpUYeCKUMU moTepsiMu. Henuuelinble muanexkTpuku. Cersero-,
MIb€30- M NUPOIIEKTPUKH HA OCHOBE COJIEH, CIIOKHBIX OKCHJIOB H
OKCOTaJIOTeHHJI0B. Pa3paboTka CErHeTO’IEKTPUYECKUX MATEPUANOB IS
XpaHEHUS uH(pOpMaIUU. CerHeTosIeKTpUKU -II0JIyIIPOBOJHUKH,
CEerHEeTOMArHeTUKU. MaTepuansl [ MUKPOAJIEKTPOMEXAHUYECKUX CUCTEM.

MarauTHele Marepuaabl. DBaxseWllnne TUIIBI MAarHUTOMATKHX U
MarHMTOKECTKMX MaTepuaioB. MarHuTHblE MeETaulbl W CILIaBbl THIIA
anpHrKo, SmCo5 u Fe-Nd-B. [lytu moBbllIeHHsT MarHUTHOW 3HEPrHU
CIUIABOB, CBSI3aHHBIE C IPUMEHEHUEM TEPMHUYECKON, TEPMOMEXAHUYECKON
WIM pauallioHHOW 00paboTkU. MarHuToIM3NEeKTPUKH TUIa (EPPUTOB CO
CTPYKTYpO#l IINHMHENH, TIpaHara, MarHeTromitomMoura. I[lepoBCKUTBHI ¢
KOJIJIOCAJIBHBIM MarHMTOCONIPOTHUBIICHUEM. 3aBUCUMOCTh ux
AJIEKTPOMArHUTHBIX CBOWCTB OT TOJEPAHTHOrO (hakTopa W KHUCIOPOTHOM
crexuomeTpuu. KOMMO3UTBI € TYHENIbHBIM MarHUTOCONPOTHUBICHUEM.
[lepcrieKTUBBI UX IPUMEHEHUS ISl MATHUTHOM 3aIlUCU U CEHCOPOB

Boicokoremneparypubie  cBepxnpoBogunkn  (BTCII).  Hcropus
OTKpbITUS OCHOBHBIX BUA0B BTCII, 0COOEHHOCTH KpHUCTAUIOXMMUU
BBICOKOTEMIEPATYpPHBIX ~ CBEPXNMPOBOAHUKOB. OOsacTM  NpUMEHEHHUs
BTCII-marepuanos. Kpurtnueckue napamerpsl BTCII, Tpe6oBanus k HUM.
MuxkpocTpykTypa U mpoOiemMa KpUTHUECKHX TOKOB. MeTojbl MoirydeHus
o0wemubix BTCII marepuanos: TBepaoda3Hblii CHHTE3, OpUEHTUPOBAaHHAS
KPUCTAJUIM3alUs U3 IMEPUTEKTUYECKOTO paciuiaBa. MeToisl IOJIy4eHUs
mnuHHOMepHBbIX BTCII-mMarepuanos. Pa3nuune CBOMCTB M CTPYKTYpBI
BTCII B 06beMHOM M TOHKOIUIEHOYHOM COCTOSIHUsX. [lyTH moBbIIIEHUS
KPUTUYECKUX  XapaKTEPUCTUK BTCII-marepuanos: ONTUMM3ALIHS
KaTHOHHOI'O COCTaBa U COACPKAHUsA KHUCIOPOJa, TEKCTYpUPOBAHUE ITyTEM
TEPMHUECKON 1 MEXaHU4eCKON 00pabOTKH, CO3/1aHUE LIEHTPOB MUHHUHTA.

Marepuanbl ¢  HMOHHOM M CMEIIAHHOW  NPOBOAMMOCTBIO.
Kpucrannoxumuueckue  KpUTEpUM  BO3HUKHOBEHHUS  CYNEPHOHHOIO
COCTOSIHMSI TBEpABIX Tel. BakHeHIme TUIbl KaTUOHHBIX W AHMOHHBIX
IIPOBOJTHUKOB HA OCHOBE TaJOT€HHUJIOB, ITHUKTOTCHHUJIOB M CIIOXKHBIX
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oKcuaoB. HoBbIE THIBI OKCHIHBIX MOHHBIX IPOBOJHUKOB CO CTPYKTYpPaMu
nedexTHoro (roopuTa, nepoBcKuTa, OpayHMuuiepuTa, Gpas AypuBuinyca
u Pynnecnena—Ilonmepa. IIporoHHBIE NMPOBOJHMKKM Ha OCHOBE IepaTa
Oapus. Jucnepcoupl. DIEKTPOHHO-MOHHBIE MPOBOJIHUKH, pa3pabOTKa
MaTepualioB Uil MEMOpaHHBIX PEaKTOpOB Ha HMX OcHOBe. KatomHble

MaTepHuabl JIUTUEBBIX nepe3apsiKaeMbIxX HWCTOYHUKOB TOKa.
DNEeKTPOXpPOMHBIE YCTpOCTBA M MeMHCTOpbl. llpuMeHeHue TBEpIbIX
AIIEKTPOJINTOB (TOIJIMBHBIE ~ DJIEMEHTBHI, CEHCOPHBIE  CHCTEMBHI,

AIIEKTPOXUMUYECKUE HACOCHI, TajJbBaHUYECKHE LEMU s HU3y4yeHUus
TEPMOJIMHAMHKH TBEPIO(PA3HBIX PEAKIIUN).

Bbuomarepuannl. TpeboBaHus K MaTepuaiaMm, HCIOIb3YEMbIM st
npote3upoBanus. Knaccudukanus OMOKEepaMUKHU 110 OTHOIICHHUIO K KHBON
TKaHu  (OWMOMHEpTHas, TIOpHUCTasi, OWOAaKTUBHAs, pecopOupyemas).
Kepamuueckne martepuansl Ha ocHoBe AlO3 m ZrOz, TUIpOKCHI- H
¢dTopannaTura. buoaktuBHas CTEKJIOKepaMHKa. Mexanuzm
B3aUMOJICHCTBUS OMOKEpaMHUKH C JKMBOW TKaHbIO. DeppomMarHUTHas u
paavoakTUBHAs OMOKEpaMUKa ISl JICYEHHS 3JI0KAUeCTBEHHBIX OITYXOJEH.
Wuatepmerammua NiTi ¢ agdexTom mamsata ¢GopmMbl B KOCTHOW XUPYPIHH.
Yraepoa kak maTepuan UMILUIAHTAHTOB.

Pa3znen 2. CoBpeMeHHbIe OPraHUYeCKHEe MATEPHAJIbI

CoBpeMeHHbIE OpraHuyeckue Mmatepuanbl. Kiaccupukanus,
npumepsillonumepsbl u komno3utsl . Kinaccudukanus, npumepsl.
CoBpeMeHHbIE HCKYCCTBEHHbIE U CHHTETHYECKHE BOJIOKHA.
Knaccudukanus, npumepsl

CuHTeTHMYeCKHEe KHIKHE MNPOAYKTHI W3  TBEPAbIX TOPHYHUX
HCKONAeMbIX

Pa3BuTHe BHICOKOTEXHOJIOTHYHOM NepepaloTKH YIjieBO10PO/I0B B
Poccnu. OcHOBHBIE IKCITyaTAIIMOHHBbIE N0KA3aTe/IM COBPEMEHHBIX
MOTOPHBIX TOILUIUB U MaceJ

CoBpeMeHHbBIE JHEPTrOéMKHE MATEPHAJIbI

CoBpeMeHHbIE O0M0JIOTMYECKU AKTHBHBbIE BemecTBaHykeo3u b,
HYKJICOTH/IbI U HYKJICMHOBBIE KUCIOTHI. [ 'eHHas 1 OelIKoBasi HHKEHEePHsI
VYrieBo/ibl M TIMKOKOHBIOTATHI.. JIUMHIBI — KJIIETOYHBIE OMOPETYISATOPHI
Huzkomonexymnsipabie Ouoperynstopsl bruonornueckre MeMOpaHBbI.
Ankanouipl, GeHOIbI, (HIABOHOUABI BUTAMHUHBI, TEPIICHBI, CTEPOU/IBI,
(bepOMOHBI, TOKCUHBI

JlekapcTBeHHbIE MpenapaTbl. AHTUMUKPOOHBIE, AaHECTETUKH,
aHTHOWOTHKY, aHTUTHUCTAMUHHBIE, KPOBE3aMEHUTENN

@OpMBI TEKYILETO
KOHTPOJIA

Y CTHBIN ONpoC, TECTHI

dopma
MTPOMEKYTOUHON
aTTecTaluu

DK3aMeH

4.3.1. [lepeyenb NMpaKTHYeCKHUX U JIAOOPATOPHBIX padoT

JlaGopaTopHble U MPaKTUUECKHE 3aHIATHS Y4eOHBIM IIJIAHOM HE MPEAyCMOTPEHBI




4.3.2. IlepeueHb TeM (BONMPOCOB), BHIHOCHMBIX Ha CaMOCTOSITeIbHOE H3y4YeHHeE
CaAaMOCTOSITEJIbHOM PAa00THI CTY/IEHTOB

Ne Tema 3ananue PopmHpyenmas NIK
/1 KOMITETECHIIMS
1 BBenenue B qucuuminHy. Marepuanisl B CaMoCTOATEILHOE [1K-5 I1K-
" | TPEThEM THICSIUETETUH U3y4yeHue 5.2
2. | DBoIOLIMS BELIECTBA OT MOJIEKYJI K TEOPETUYECKOT O
MmatepuanaMm. Hano u ynpTpanucnepcHbie MaTepuana,
MaTepuabl MOJATOTOBKA K
3. | MoHoOOMEHHBIE MaTEpUaIbI OIpocaM U TeCTaM
4. | OyHKIHOHAIBHO-TPAAUECHTHBIE MATEPUAIBI
5. | Crexno. CtpykTypa, CBOMCTBA U
PUMEHEHHE.
6. | dudnekrpuueckue marepuanbl. MarHuTHbIE
MaTepHuabl
7. | BoicokoTemMiiepaTypHble CBEPXITPOBOIHUKHI
(BTCII)
8. | Marepuaiibl C MFOHHOM U CMEIIAHHOU
IIPOBOAMMOCTBIO
9. | buomMerpuueckuii CHHTE3 — HOBasi CTPaTETr sl
MI0JIy4YEHUs] HEOPIaHUYECKUX MAaTEpHaJIOB
10. | CoBpemMeHHbIE OPraHUYECKUE MaTEPHAIIbI.
Knaccudukanus, npumepst
11. | IlonmuMepsl U KOMIO3UTHI
12. | CoBpeMeHHbIE HCKYCCTBEHHBIE U
CUHTETHYECKHE BOJIOKHA.
13. | Pa3BuTHE BHICOKOTEXHOJIOTHYHON
nepepaboTKH yrieBo1opo1oB B Poccun.
OcHOBHBIE 3KCIUTyaTallMOHHBIE NTOKA3aTENH
COBPEMEHHBIX MOTOPHBIX TOIUIMB U Macell
14. | CuHTeTHYECKHE XKUJKNE TPOAYKTHI U3
TBEPJbIX TOPIOYUX UCKOMAEMBIX
15. | CoBpemMeHHbIE YJHEPTOEMKHE MAaTEPHUAIIBI
16. | CoBpemeHHbIE OUOTOTHYECKUA AKTUBHBIE
BemecTBa Hykieo3uapl, HyKJI€OTUIBI U
HYKJIEMHOBBIE KMCIOTHI. [ eHHas u OenkoBast
WHKEHEpUs
17. | YriueBoanl U INIMKOKOHBIOraThl.. JIMIIHIBI —
KJIETOYHBIE OMOPETYIATOPHI
Huzkomonexymnsipabie OHOpEryasTOpbI
buonornueckue MmeMOpaHbl. AKaIOUIbI,
(dbenobl, hJIaBOHOHUIBI BUTAMUHBI, TEPIICHHI,
cTepou/ibl, PepOMOHBI, TOKCHHBI
18. | JlekapcTBeHHBIE IpemapaThl.
AHTUMUKPOOHBIE, AaHECTETUKH,
AHTUOMOTHKY, aHTUTUCTAMUHHBIE,
KpOBE3aMEHUTENH
4.4. MeToauyeckue YyKa3aHWsi 10 OPraHu3aluM CaAMOCTOATEILHON PadoThl
CTY/ICHTOB
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00s3aTENIbHBIX BUAOB 00pa30BaTENbHOM JEATENBHOCTH, OO0ECIEUMBAIOLICH pearu3aIuio
TpeOoBaHuii dDenepalbHBIX TOCYIaPCTBEHHBIX CTAHIAPTOB BBICHIETO MPOPECCHOHATHHOTO
obOpazoBanus. CorjgacHo TpeOOBaHHSIM HOPMATHBHBIX JIOKYMEHTOB CaMOCTOSITENIBbHAs padboTa
CTYJCHTOB SIBJISIETCSI 00s3aTeIbHBIM KOMIOHEHTOM 00pa3oBaTeIbHOrO Mpolecca, TaKk Kak OHa
o0ecrieunBaeT 3aKpeIUIEHHE II0Jy4yaeMbIX Ha JIEKIMOHHBIX 3aHATHSAX 3HAHUH IyTEM
NpUOOpPETEHUS] HABBIKOB OCMBICICHHS M PACHIMPEHUS UX COACpIKAHMS, HABBIKOB pELICHUS
aKTyaJbHBIX MPOoOJieM (GOPMHUPOBAHUS OOIIEKYIBTYPHBIX M MPO(ECCHOHANBHBIX KOMIIETEHIIUH,
HAyYHO-UCCIIEIOBATENIbCKOW  JI€ATEIbHOCTH, IMOATOTOBKM K CEeMHHapaMm, JabopaTOpHBIM
paboTtam, craye 3a4eToB M 3K3aMeHOB. CamocTosTenpHas paboTa CTYJEHTOB NPEACTABISAET
co00#1 COBOKYITHOCTb ayIUTOPHBIX M BHEAYAUTOPHBIX 3aHATUN U paboT. CamocTosATenbHas
paboTa B pamMKax 00pa30BaTEIbHOTO MIPOLIECCa B BY3€ pELIAET CIEIYIOIINE 3a1a4u:

— 3aKpeIUIeHHe M pacUIMpeHue 3HAHWUN, YMEHHH, MOJIYYeHHBIX CTYIACHTaMH BO BpeMs
ayJUTOPHBIX M BHEAYAWTOPHBIX 3aHATUH, MpEBpaIleHHE UX B CTEPEOTHIBI YMCTBEHHOW U
buznuecKoil 1esTeNbHOCTH;

— [pUOOPETEHNE JONOJHUTENBHBIX 3HAHUN U HABBIKOB 110 IUCHUIUIMHAM y4e0HOro IJIaHa;

— ¢opMupoBaHHE U pa3BUTHE 3HAHUI W HABBIKOB, CBSI3aHHBIX C HAY4YHO-
U CCJIEIOBATEIbCKOM 1€ATEIbHOCTHIO;

— pa3BUTUE OPHUEHTALlMM U YCTAaHOBKM Ha KAauyeCTBEHHOE OCBOEHHE 00pa3oBaTEIbHOMN
IPOTPaMMBEI;

— pa3BUTHE HABBIKOB CAMOOPTaHU3AIIHH;

— (opMUpOBaHHE CAMOCTOSATEIBHOCTH MBIIUICHUS, CIIOCOOHOCTH K CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOpPEaTU3alliu;

—  BbIpaboTKa  HaBBHIKOB  3()(PEKTHBHON  CcaMOCTOATENBHON  MpOodecCHOHAILHON
TEOPETUUECKOMN, MPAKTHUUECKON 1 y4eOHO-UCCIIeI0BATEIbCKON AeSITENEHOCTH.

CamocrosiTenbHasi pa0oTa CTYIEHTOB, CBSI3aHHasg C IOJATOTOBKOM 10 3aKPEIJICHUIO
TEOPETUYECKOr0 MaTepuasa B BUIE KOHTPOIbHBIX PadOT, TECTOB, YCTHBIX OIPOCOB MPOBOAUTCS
BO BHEAYJUTOPHOE BpEMSI.

B yueOHOM mpomecce MNpelycMOTPEHO IIMPOKOE HCHOJIb30BAHWE AKTUBHBIX U
MHTEPAKTUBHBIX (DOPM IMpOBENEHUS 3aHATUN (CEMHUHApPOB B JAMAIOTOBOM PEXHUME, AMCKYCCHUH,
KOMIIBIOTEPHBIX CUMYJISIMHA, pa30opa KOHKPETHBIX CUTYaIMil, TPYNIOBBIX AUCKyCcCHUH) B
COYETaHUHM C KOHKPETHOW Hay4HO-UCCIIENOBAaTENbCKOW paboToi B obmactu xumuu. OIHOU U3
OCHOBHBIX AaKTHUBHBIX (popM OOy4YeHMs, CBSA3aHHBIX C BEAEHHEM TOro BuAa (BUIOB)
JESTEIbBHOCTH, K KOTOPBIM TOTOBHUTCS MAarucTpaHT (HAayYHO-HCCIIEIOBATEIIbCKOW M HaydHO-
Ielaroruyeckoi), SBISIETCS CEeMUHap, K padoTe KOTOpOro NPUBJIEKAIOTCA BEAYyLIUE
MCCJIEIOBATENH U CIIELUATUCTHI-IIPAKTUKH,

B ®BIOY BO «UI'Y» opraHuszanuss CcamMOCTOSITENbHOM  pabOThI  CTYJIEHTOB
pernamenTupyercs IlonoxkeHneM ocamMoCTOSITENbHON padoTe CTYAEHTOB, MPUHATHIM YUYEHBIM
cosetoM UI'Y 22 urons 2012 r.

4.5. IIpuMepHasi TeMaTHKA KypCOBBIX padoT (IPOEKTOB)

Ilo jaHHOM AMCIUILIMHE BBIIIOJHEHHUE KYPCOBBIX IIPOCKTOB (pa60T) HC IPCAYCMATPUBACTCA.
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5. YYEBHO-METOANYECKOE U MH®OPMALMOHHOE OBECIHEYEHUE

T CHATITAHBI (MOYJIST)

a) OCHOBHAs JIHTEpPaTypa

I. Kporosa, WU. B. IlpuknanHas xumus :@ yuebuoe nocobue / U. B. KporoBa. —
Kpacnosipck : COY, 2020. — 148 ¢. — ISBN 978-5-7638-4215-9. — TeKcT : 3/€KTPOHHBIH //
Jlans : anexTpoHHO-OMOMHOTEuHas cuctema. — URL: https://e.lanbook.com/book/157660 (nara
obpamenus: 26.05.2022). — Pexum JocTtyna: [jis aBTOPHU3. [10JIb30BaTeNeH. +

2. Anamkuna, E. A. Tlpuknagnas xumus : yueGHoe mocobue / E. A. AnsmkuHa. —
Capanck : MITIU um. M.E. EBcesbeBa, 2010. — 103 ¢. — Teker : anekTpoHHsiit // Jlaup :
JNEKTPOHHO-OMOIHOTEYHAsT CHCTEMa. URL: https://e.lanbook.com/book/78130 (zmata
obpamenus: 26.05.2022). — Pexum gocTyna: JUisi aBTOPH3. MOJIb30BaTENeH. +

3. [IpakTHKyM 10 MPUKIAAHON XHMHHM M XHMHYECKOH TEXHOJIOrHH : yueOHoe mocobue /
cocrasutenu I'. }O. Aunpeesa [u ap.]. — 2-e u3n. — Jlunenk : Jluneuxus I'TIY, 2019. — 54
c.— Texcr: osnexktponnsmi// Jlaup : anexrpoHHO-OuMGnMoTewHas cucrema. — URL:
https://e.lanbook.com/book/146730 (mara obGpamenus: 26.05.2022). — Pexum noctyna: s
aBTOPHM3. OJIb30BATENeH. +

0) JonoJIHHUTE/ILHAS JIHTEPaTypa

1. Kopanenko, Jleonunx  BragumMupoBuy.  BHOXMMHUYECKHE  OCHOBbI ~ XHMHH
O6uonornyecknakTHBHbIX BemecTs [Tekcr: | / Jleonnn Brnagumuposuu Kopanenko. - Mocksa
:JlaBoparopus 3uanuii (panee "BUHOM. JlaGopatopus 3uanuid"), 2015. - 228, [1] c. [1] c. : ni. ;
22 cM. - (YuebHuk s Bhiciied mkossl). - Pexum pocryna: DBC "Usparenscrso "Jlanp". -
Heorpanunu. nocryn. - bubamorp.: c. 229. - [Ipeam. ykas.: ¢. 224-228. - ISBN 978-5-9963-1100-
24

2. Tumoxun, Bopuc Bacunsesnu. [Tpuknannas xumus [Teker] : yue6.-meroa. nocobue /
b. B. Tumoxus, B. JI. Muxaiinenxo ; pei.: B. H. Kuxuses, A. A. Ky3uneuosa : MpkyTckuit roc.
yH-T, XuM. (ax. - 2-e u3j., uenp. u jgon. - Upkyrck : Uza-so UT'Y, 2012. - 107 ¢. : un. ; 20 em. -
bubmuorp.: ¢. 107. - ISBN 978-5-9624-0675-6 : 7k3. 21+

3. Tumoxun, Bopuc Bacunwesuu. Jlekapcteennbie cpeactsa [Tekcr] : yue6.nocobue / b.
B. Tumoxun, O. A. Dnensiureiin ; pei.: A. B. Mpanos, A. I'. [Tpoiiaakos ; Mpkyrckuii roc. yH-T, XuMm.
¢ak. - Upkytck : Usa-so UT'Y, 2013. - 146 c. ; 20 cm. - Bubmuorp.: ¢. 97. - ISBN 978-5-9624-0803-3
9K3. 19+

4. Tumoxun B.B.. Muxaiinenko B.JI. Tpuknaanas xumus. YueGHo-meToauueckoe nocobue K
nabopaTtopHomy npakTukymy. — Mpkyrck: MUpkyt. Ye-1. 2012. = 107 c.+

5. Conparenkos A.T., Konsauna H.M., Jle Tyan A., Conmatenkos A.T. Ilectuuunsi
M PEryJIATOpPbl POCTa: MPHKIaAHas opraHnuueckas xumus Msnatensctpo: bunom. Jlabopartopus sHanui —
2010 Pexum nocryna 9bC Uza-po «Jlanpn+

6. JlumoBa JLM. CopemeHHble HeopraHuyeckue marepuanbl: yueb. nocobue/ JI.M. Jlumosa,

E.A. JlatkoBa.- Mpkytck: M3a-8o UI'Y, 2012.- 157 ¢.
7 1lInaiiren T Heonranuueckas xumus /1. [11paiigen. I1. Drkunc. T.2.-M.:Mup. 2004.- 485 c.+

B) MHTepHET-pecypcehl s R
Taylor &Francis(;xypHabl H3/1aTeIbCTBA) s % ' '
American Chemical Society FIE A —

Thieme Chemistry

Wiley Online Library

Royal Society Chemistry

Springer

Sci Finder (Chemical Abstracts Service)

Web of Science

Pedeparusnas 6a3a nganueix ['TIHTE CO PAH
E-library

OBbC «M3parennpctBo «JIanby

B cootBerctBum ¢ m. 4.3.4. ®I'OC BO, oOyuarommumcsi B TeUE€HHE BCEro IMepuoja
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http://taylorandfrancis.com/
https://pubs.acs.org/journal/jacsat
https://www.thieme.de/en/thieme-chemistry/home-51399.htm
http://onlinelibrary.wiley.com/
http://www.rsc.org/
http://www.springer.com/gp/
https://www.cas.org/products/scifinder
https://webofknowledge.com/
http://www.prometeus.nsc.ru/mba/db.ssi
https://elibrary.ru/
https://e.lanbook.com/

oOydeHuss oOecreYeH HEOTpaHWUYEHHBIM MOCTYN (yHaleHHBIA IOCTYH) K  AJIEKTPOHHO-
OMOJIMOTEYHBIM CHCTEMAaM:

1. OrtkpeiTass 3meKkTpoHHass 0a3a  pecypcoB W HCCIENOBaHWN  «YHUBEPCHTETCKas
nHpopMmarmonHass  cucreMa  POCCHUS»  [OnexkTpoHHBI  pecypc] cait. —  Pexum

nocrymna: http://uisrussia.msu.ru 6eccpo4HbIit
2. TocynapctBenHass mHpOpManuoHHas cucteMa «HamuoHanmpHast 3JEKTpOHHasE OMOIMOTEKa»
[DmexTponnsIi pecypce] : caitT. — Pexxum moctyma: http://H30.pd. 6eccpounsrit

3. Hayunas snektponnas O6ubnmoreka «ELIBRARY.RU» [DnekTpoHHbIN pecypc] :

CalT. —

Pexxum nocryma: http://elibrary.ru/defaultx.asp. - Konrpakt Ne 148 ot 23.12.2020 r. Akt ot 24.12.2020 1.

cpok aewictBus mo 31.12. 2021 r. goctym: http://elibrary.ru/
4, 3BC «M3marenberBo Jlaaesy. KonTpakt Ne 100 ot 13.11.2020 1. AT Ne 671 ot 14.11.2020 .
Cpoxk neiictus mo 13.11.2021 r. noctym: www.e.lanbook.com
5. Kontpakr Ne 100 ot 13.11.2020 1. Akt Ne D 656 ot 14.11.2020 r. ; Cpok neictBus
no 13.11.2021 r. goctym: www.e.lanbook.com
6. OBbC DY3 «bubmuotex». ['ocymapcrBennbIit KoHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubnuorex». Jlunensnonnoe cornamenue K ['ocymapctBenHoMy koHTpakTy Ne 019 ot
22.02.2011. Anpec nocryma: https://isu.bibliotech.ru/ Cpok aeiicTBus: 6eCCpOYHBIIA.
7. OBC «Pykont» Kontpakt Ne 98 ot 13.11.2020 r.; Akt Ne 6K-5415 ot 14.11.20 r. Cpoxk
nevictus mo 13.11.2021r. gocrym: http://rucont.ru/
8. DOBC «Aiibykc.py/ibooks.ru» Konrpakt Ne 99 ot 13.11.2020r.; Akt Ne 99A ot 13.11.2020 1.
Cpox aevicteus mo 13.11.2021 r. goctyma: http://ibooks.ru
9. 000 «2nexrponHoe m3narenbcTBo FOpaitt». Kortpakt Ne 60 ot 23.09.2020r. AT npuema-
nepenaun Ne 3263 ot 18.10.2020; Cpok gedictus mo 17.10. 2021 r. mocrtym: https://urait.ru/
JIunensnonHed KOHTpakT Ne 04-E-0258 ot 20.09.2021r. Akt npuema-niepenauu Ne 5684 ot 18.10.2021;
Cpoxk neiictust o 17.10. 2022 r. goctym: https://urait.ru/
10. OO0 «MBUCy, xorTpakT Ne 157 ot 25. 12.2020 r.; Akt o1 25.12.2020 1. Cpok neicTBUsI €
01.01.2021 mo 31.12.2021 r. moctym: http://dlib.eastview.com
11. OO0 «M1]J] «I'peberrnkoB», koHTpakT Ne 147 ot 23.11.2020 r.; AkT ot 25.12.2020 r. Cpox
nevictust ¢ 01.01.2021 mo 31.12.2021 . moctym: http://grebennikon.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI

6.1. YueOHo-1a00paTopHOe 060py10BaHue:

B n1exumoHHOM Ki1acce YCTaHOBJICH MYHLTHMGHHﬁHBIﬁ IMPOCKTODP.

HanmeHnoBanue crieuagbHBIX
MOMEILEHUH U TIOMENEHUN JJIS
CaMOCTOSATENTFHON pabOTHI

OCHAIIEHHOCTh CIIEIHANTBHBIX IOMEIIEHNH
U TIOMEIIEHUH TSI CAMOCTOSTEIBHOM
paboThI

[lepeueHp MHIIEH3NOHHOTO
MIPOrPaMMHOTO 00ECTIEUeHUSI.
PexBHU3UTHI OATBEPAKAAIOLIETO
JIOKYMEHTa

CrenuanbHbIe TOMEIIEHUS:
YueOHas ayTuTopus A
MPOBEJCHUS 3aHATUH
JICKI[HOHHOT'O ¥ CEMHHAPCKOT0
TUTIA,TEKYIIEr0 KOHTPOJIS,
MPOMEKYTOYHON aTTeCTALIUH.

Aynutopust 06opyaoBaHa
CHenHaTu3upOBaHHON ydeOHON Mebenbio,
TEXHUYECKUMH CPEICTBAMH O0yUCHHS,
CIIyXXallluMHU JJ1d TPEACTAaBIICHU A
nH(opManuy 6OJIBIION ayANTOPUH:
Hoyt6yk(AserAspirev3-5516 (AMDA10-
4600M 2300 Mr)) (1 mTyka) ¢
HEOTPaHUUYECHHBIM JIOCTYIIOM K CETH
WurepHeT, ¢ HEOrpaHMYEHHBIM JIOCTYIIOM K
ceru Untepuert; [Ipoekrop Vivitek, sxpan
ScreenVtdiaEcot- 3200*200MW 1:1,
KOJIOHKH, Ha60p1)1 JAECMOHCTPAITUOHHOTO
000pyIOBaHUS U yu4eOHO-HATIISAIHBIX
ocoOuii, 00eCIeYnBarOII€ TEMATUUECKHE
WUTIOCTPAIIMH, COOTBETCTBYIOIINE paboueit
IporpamMMe JIUCIHUIIIHHBL.

OC  Windows: DreamSpark
Premium, [Torosop Ne 03-016-14
or 30.10.2014

Microsoft Office:
0365ProPiusOpenStudents
ShrdSvr ALNG subs VL NL |
MthAcdmsStdnt w/Faculty
(15000 nuuen3wuit)

Kaspersky Endpoint Security
JUIA0M3Heca- CTaHAapPTHBINA
Russian Edition. 1500-2499
Node 1 year Educational License
Ne 1B08170221054045730177

CHGHI/IaJ'H)HLIG IIOMCIICHMUA !

Aynuropus 000py10BaHa

OC  Windows:  DreamSpark
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http://uisrussia.msu.ru/
http://нэб.рф/
http://elibrary.ru/
http://elibrary.ru/defaultx.asp
http://elibrary.ru/
http://e.lanbook.com/
http://e.lanbook.com/
https://isu.bibliotech.ru/
http://rucont.ru/
http://ibooks.ru/
https://urait.ru/
https://urait.ru/

KOMIIBIOTEPHBIH Kiace (yueOHas | CHelHATM3UPOBaHHON y4eOHOU MeOeIbIo, Premium, Torosop Ne 03-016-14

AyIUTOPHUS) IS TPYIIIIOBBIX U TEXHUYECKUMH CPEICTBAMH OOyUCHHUS: or 30.10.2014
MHIUBUAYAIbHBIX KOMIBIOTEPHI (CHCTeMHBIN 0110k AMD
KOHCYIIbTAIINH, KypCOBOTO Athlon 64 X2 DualCore 3600+ 1900 MI't Microsoft Office:

npoektupoBanus (Bemoauerns | (15 mrryk), Morutop LGFlatron L1742SE 0365ProPiusOpenStudents
KypCOBBIX pabor), opraumsanuu | (14 mrryk), Morutop ViewSonic VG720) ¢ | ShrdSvr ALNG subs VL NL |

CaMOCTOSITCIIBHON paGoThI, B BO3MOKHOCTBIO MOIKIIFOUEHUS K CETH MthAcdmsStdnt w/Faculty
TOM 4HCJIe, HAy4HO- «VHTEepHET» M 0becneYeHneM 10CTyma B (15000 nuuen3uit
HCCIIeI0BATENbCKOI ANMEKTPOHHYIO HH(OPMAITHOHHO-

00pa30BaTENBHYIO CPEY OpraHU3aIuH. Kaspersky Endpoint Security

JUIIOU3HEeCa- CTaHAapPTHBIN
Russian Edition. 1500-2499
Node 1 year Educational License
Ne 1B08170221054045730177

6.2. IlporpaMmmHoe obecneyeHue:

Cpok
HaumeHnoBanue Hdarta o
Oo0ocHoBaHuUe 1151 nefcTBUSA
Ne IIporpammuoro Koa-Bo BbIIa4YH
noab3oBanus IO npasa
NMPOAYKTa JIMIEH3HH

MOJIb30BAHUSA

1. | Microsoft Office Professional Plus 12 Homep Jlunensun Microsoft | 01.12.2009 | 6eccpouno

2007 Russian Academic OPEN No 46211164 T'oc.KOHTpaKT
Level Ne 03-162-09 ot 01.12.2009
2. | Microsoft® Windows® 12 Homep Jlunensmm Microsoft | 01.12.2009 | 6eccpouno
Professional 7 Russian Upgrade 46211164 I'oc.kOHTpaKT
Academic OPEN No Level Promo Ne 03-162-09 ot 01.12.2009
3. | OpenOffice 4.1.3 VYcmoBust | YcnoBHsS HWCTIONB30BaHUS 1O | YclIoBHA | OEccpodHO
paBooO | cChUIKE: paBoo0Iaz
namarens | https://www.openoffice.org/li aTess

censes/PDL.html

6.3. TexHnueckue u JIeKTPOHHBbIE CPeACTBA:

Metoauyeckold  KOHIEMIMEH  MpernofaBaHUs  MPEAYCMOTPEHO  HCIOJIb30BaHUE
TCXHUYCCKHUX U DOJCKTPOHHBIX CPEACTB 06y‘-I€HI/I$I U KOHTPOJIA 3HaHUHU CTYACHTOB!
MyJIbTUMEINMHBIE PE3CHTAIIUH, PparMeHTHI (PUITBMOB.

VII. OBPA3OBATEJIBHBIE TEXHOJIOT' M

[Ipn peanuzanmuu mnporpaMmbl  JAaHHOW  JUCHUILIMHBI  UCHONB3YIOTCS  pa3IMyYHBbIC
00pa3oBarebHbIE TEXHOJIOTUN

1. PasHoypoBHeBoOE Y npenopaBaTenss NOSBIAETCS BO3MOXKHOCTH  IIOMOTIaTh)
oOyueHue cnaboMy, yIenaTh BHUMaHUE CHIIBHOMY, PeaTu3yeTcs JKelaHne
CWIBHBIX YydYalllUXcsi ObIcTpee M TJyOXKe MpOoJBUraThCsl B
obOpazoBaHuy. CHUIBbHBIC yYalllHecs YTBEPKIAAIOTCS B CBOUX
CIIOCOOHOCTSX, Ca0ble TOJIYYal0T BO3MOKHOCTh HCIIBITHIBATH
y4eOHBIN yCIeX, MOBBINIAETCS YPOBEHb MOTHBAIIMH YYCHBS.

2. IIpoexTHEbIE MeToj bl PaboTa mo naHHOW METOAMKE JaeT BO3MOKHOCTH Pa3BUBATH
o0y4YeHHS WH/MBUyalIbHbIE TBOPUYECKHUE CIIOCOOHOCTH ydaluxcs, 0ojee
OCO3HAHHO MOJXOJUTH K MPO(hecCHOHATIbHOMY U COLIUaIbHOMY]

CaMOOINPEAEIICHUIO
3. Hccnenoparensckue JlaeT BO3MOXHOCTh YYAIIMMCSI CAMOCTOSITEIBHO ITOIOJIHSTH)
METO/BI B 00y4eHU U CBOM 3HaHUS, IIYOOKO BHHMKAaTh B M3y4aeMylo MpoOieMy U

npeAnojaraTb MyTH €€  PEIIeHMs, YTO BaXHO IIpH
(hopMHUPOBAaHUN MUPOBO33PEHUS. ITO BAXKHO YIS ONpPEeTICHHS
VHJIMBUTyaJIbHOU TPACKTOPUH pa3BUTHSA Ka)KJI0TO
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oOyyJaromerocs

4. JlexunoHHO- JlaHHasg cucremMa gaeT BO3MOXKHOCTBH CKOHLIEHTPUPOBATH)
CEMMHAPCKO-3a4€THAas MaTepual B OJIOKH M NMPENOAHOCUTh €ro Kak e€IMHOE 1ejoe, a
cucremMa KOHTpPOJIb IIPOBOJAUTH II0 IPEABAPUTEIBHOM IOATOTOBKE

00yJaronmxcst

S. HNudopmannonno- M3MeHeHne W HEOrpaHMYEHHOE OO0OTalleHHe COJepIKaHus
KOMMYHHKAI[MOHHBIE 0o0pa30oBaHMs, HCHOJIb30BAHUE HMHTEIPUPOBAHHBIX KYypCOB,
TE€XHOJIOTUU nocryn B UHTEPHET.

6. Cucrema dopmMupoBaHUe MEPCOHUPHUIMPOBAHHOTO yueTa TOCTUKEHUH]
MHHOBAIIMOHHOW OLIEHKH| 00YyYaroIerocsi Kak HHCTPYMEHTa Ie1arornyeckKoi MOoIePKKHY
«10pTHOINO» COLIMAJIBHOTO CaMOONIPEIENICHUS, OIpPENEICHHUsI TPACKTOPHUH

VMHJUBUAYAIBHOIO Pa3BUTHUS JINYHOCTU

HaumeHoBaHue TeM 3aHATHH € MCII0Jb30BAHHEM AKTHBHBIX (l)OpM Oﬁy‘lel-[l/[ﬂ:

No TeMa 3aHsITHs Bun ®dopma / Metozsl Koma-Bo
3aHATHS WHTEPAKTUBHOTO O0yUYeHUS 4acoB
CucremMaruka, 3BOJIIONUS U
KPUCTAJUIOXUMUYECKAN
JIN3aiH BEIISCTB U
1 | Hduckyccus J3 MaTepHaIoB 4

CoBpeMeHHbIE OPraHu4YeCKue
MaTepuaIbl

Wroro yacos 4

VIII. OHEHOYHBIE MATEPHAJIbBI JJIA TEKYHIETI'O KOHTPOJA H
MPOMEXYTOYHOM ATTECTAILIUA

8.1. OneHo4HbIe CPEeACTBA TEKYIIETOKOHTPOJIA

KoMnerenmun,
Ne Bun xontpons KonTponupyembie TeMbI (pa3aenbl) KOMIIOHCHTBI
i\t KOTOPBIX
KOHTPOJIUPYIOTCS

1. Pazgen 1. CucremaTnka, SBOJIIOLUS U [1K-5

KPHUCTAJUIOXUMHUYECKHUI TU3aiiH BEIECTB U

YCTHBINA OIIPOC MaTepuasoB

2. Paznen 2. CoBpeMeHHBIE OPTaHUYECKHE

MaTepHrabl

3aaHus AJ151 CAMOCTOATEIbHON PadoThl, MOATOTOBKA K YCTHOMY OIPOCY

Bonpocsl k Teme « CBepXIIpOBOAHUKHN

1. BeicokoTemriepaTypHble CBEpXIPOBOIHUKH
2. Vctopust OTKPBITHS BBICOKOTEMITEPATYPHON CBEPXIIPOBOUMOCTH
3. UaTepMeTamnuast
4. OpraHuyeckue CBEpXIPOBOIHUKU

Bonpocs! k Teme: CynepuoHNKH

1. Tsepzsie 351€KTPOIUTHI
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2. Xuakue >IeKTPOIUTHI

3. Honwmku

4. CBoiicTBa CylIEpUOHUKOB

Bomnpocekl k Teme: MeTajuinyeckne CTeKJa

1. TlonyueHue aMOp(HBIX METATUISCKUX CILJIABOB

2. Mertozapl nomyueHus: aMOp(GHBIX METAIIJIOB

3. CaoiicTBa 1 MprUMeHEeHHE aMOP(HBIX CIUIABOB

4. AwmopdHbIe MEeTaUIbI SBIISIOTCS BBICOKOIPOYHBIMU MaTepUalaMu

Bonpocbl k Teme: OCHOBHbIE CTPYKTYPHbI€ THNBI CYJb(UI0B U POIACTBEHHBIX
coeIuHEeHu

1. Cnowuctsie coequHeHus MS, 1 HHTEpKAISIIUS

2. Hutepkananus U BHEIPEHHE

3. ®azml llleBpéns

4, Crexia

8.2. OueHouHbIE cpeACTBA AJIs1 IPOMEKYTOYHOM aTTeCTAlUN

Cucremaruka MaTepuasioB
KpucrannoxuMuyeckuii 1n3aiiH BELIECTB U MaTEPUAIIOB
OBoUTIOLIMS BEIECTBA OT MOJIEKYJI K MaTepuaiam
Hano-u ynpTpanucnepcHble MaTeprabl
. HoBble opMmeI yrieposa u MaTepualibsl Ha UX OCHOBE
Crexiioo0pa3Hble MaTepUaibl
ToHKHE TIEHKU U OKPBITUS
Kepamuka n KOMIo3uThl
JluanexTpudeckrue MaTepuabl
0. MarauTHbie MaTepHaIbl
1. Bricokoremmneparyphsble cBepxnpoogauku (BTCIT)
12. Marepuainsl ¢ MOHHON B CMEIIAHHOHN TPOBOIUMOCTHIO
13. . buomarepuansl
14. CunrteTrnueckue )XxUIKUE MPOIYKTHI U3 TBEPJIbIX TOPIOYUX UCKOMAEMbIX
15. Pa3BuTHe BBICOKOTEXHOJOTHYHOM mepepabOTKH  yriaeBogopoJoB B Poccum.
OcHoOBHBIE 3KIUTYaTallMOHHBIE [TOKA3aTeIN COBPEMEHHBIX MOTOPHBIX TOILUIMB M Macen
16. CoBpeMmeHHbIE SHEPrOEMKHE MaTEePUaIIbI
17. Tlonumepsl U KOMIO3UTHI
18. CoBpemeHHbIE OMOJIOTMUYECKH AKTUBHBIE BEIIECTBA U JIEKApCTBEHHBIE MTPENapaThl

RRoOoo~NoO~wNE

Pazpaborunkn:

JIOLEHT Jumosa JI.M.
o@v -
(noonucs) (3aHUMaeMas OOAHCHOCHY) (uHuyuansl, hamunus)
(/ C / Ce ¢ L) (%)
JOILICHT Onenpmredd O.A.
noOnMCb) (3aHUMaeMas OOIHCHOCHY) (uHuyuansl, hamunus)

[IporpamMma cocraBneHa B coorBercTBUM ¢ TpeboBanusimu PI'OC BO u yuerom
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pexomenpauuii [IOOIT no HanpaBIeHUIO TOATOTOBKH.

[Iporpamma paccMoTpeHa Ha 3acedaHud Kadeapbl TEOPETHUYECKOM W TMPHUKIATHON

OpPTaHMYECKON XMMUU U TIOJUMEPHU3AIMOHHBIX MPOIECCOB M Ha 3aceqaHuu Kadeapsl o0miel u
HEOPraHUYECKON XUMUHU

ITpotokonm Ne 07 ot «29» ampens 2021r.

ITpotokonm Ne 06 ot «13» mas 2021r.

3aB. kadeapoi

3aB. xadeapoii ﬁ/’&{; /’"’/ Onensreitn O.A.
J

Cadpomnoii A.1O.

P>——

.

Hacmoswas npozpamma, ne moocem 6vimo 60CHpOU36€0eHA HU 8 KAKOU (hopme be3
npeosapumenbHo20 NUCbMEHHO20 paspewenus Kapheopui-pazpabomuuxa npozpammsi
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