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1. Heau u 3a1a4u JUCHUILIMHBI, €¢ MECTO B Y4eOHOM mpoiecce
1.1.Heab npenogaBanus JUCUMIIJIHUHBI.

Ilenp mnpemnopaBaHusi JUCLUIUIMHBI COCTOMT B (OPMUPOBAHMM Yy aCHUPAHTOB
TEOPETUYECKUX 3HAHUN M MPAKTHUYECKUX HABBIKOB B 007aCTH (PU3MUECKOM XMMHUU JJIS aHAIH3a
CBOMCTB MAaTE€pPHAJIOB 3JIEKTPOHHON TEXHUKHU U NPOLIECCOB UX MOJIYYEHUS.

1.2. Insa nocTuKeHUs1 yKa3aHHOM BbILIE LeJIM He00X0AUMO pPellInTh CJIeAyoIue 3a1a4u:

- OCBOMTH acHUpaHTaM (U3NKO-XUMHUYECKUX OCHOB 3aKOHOMEPHOCTEH IOIy4eHUs
IIOJIyIIPOBOIHUKOBBIX MAaTE€PUAJIOB U CTPYKTYP C 33JaHHBIMU CBOMCTBAMHY;

- SKCIIEPUMEHTAJIBHO M3Y4YUTh 3aKOHOMEPHOCTH (PU3MKO-XMMHUYECKHX IIPOLIECCOB
IPOTEKAIUX pU (A30BBIX MEPEX0axX U MOTYYSHHS MOTYITPOBOIHUKOBBIX CTPYKTYD;

- Hay4UTh aCIIMPaHTOB CaMOCTOSTEIIBHO aHaJIU3UpPOBATH pe3ynbTaThl
JKCIIEPUMEHTAJIBHBIX HUCCIIECJOBAaHUMN.

2. MecTto aucuuiuinubl (Moayas) B crpykrype OIIOII BO

JlucuuniuHa BKIIOYEHA B BapUATHBHYIO 4YacTh 00s3aTenbHbX muciumuiid b1.B.OJ1.3
y4eOHOTO IJIaHa Mo HarpaBieHuio moarotoBku BO 11.06.01 DiekTpoHnka, paguoTeXHHKA U
CHCTeMAa CBsI3M U HampaBiieHHOCTH mporpammbl. 05.27.01 TBepaoTejqbHasi 3JIeKTPOHUKA,
PaM03JIeKTPOHHbIEe KOMIIOHEHThbI, MUKPO- M HAHO3JIEKTPOHHMKA, PUOOPHI HA KBAHTOBBIX
3¢ dexTax

N3ydyenne paucuuniauHsl «®u3nyeckas XUMHUSI MATepHAJIOB MW IPOLECCOB
JJIeKTPOHHOW TeXHUKHM» O0a3upyercss Ha CIEQYIOIIUX, paHee H3y4aeMbIX, AUCHUIIIMHAX:
«®Dusnkay, «Marematuka», «Marepuaisl 3IEKTPOHHOU TEXHUKWY.

OcBoeHME JaHHOW JUCHUIUIMHBI, B CBOIO OYepelb, HEOOXOAMMO Uil YCIEIIHOTO
YCBOEHHUS, B TMOCJIEIYIOIIEM, CIEHUAIbHBIX KypCOB IO JucHUIUIMHAM: «TBeproTenbHas
JNIEKTPOHUKA, PAAHOIICKTPOHHBIE KOMIIOHEHTBI, MHKPO- M HAHOAZJIEKTPOHHUKA, MPUOOPHI Ha
KBAaHTOBBIX d(dexTax», «CoBpeMEHHBIE METOJIbl HCCIEJAOBAaHHUS CTPOCHHS U CBOICTBa
KOHJCHCUPOBAHHBIX (Da3» cxem», a TakKe MPOU3BOACTBEHHON MPAKTHKU

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHHS COJEPKAHUSA IMCHUIIHHBI

ITponiecc u3yyeHus AUCUUILIMHBI HAIpaBjieH Ha (OPMUPOBAHUE JIEMEHTOB CIIEAYIOLINX
komneteHui B coorserctBuu ¢ ®I'OC BIIO no naHHOMY HanpaBie€HUIO OATOTOBKHU:

—  CIIOCOOHOCTBIO ~ CaMOCTOSITETIBHO ~ OCYIIECTBISITH ~ HAyYHO-HCCIIEIOBATENIBCKYIO
NeSITeIbHOCTh B COOTBETCTBYIOIEH NPOPECCHOHATBHOM O0JIACTM €  HCMOJIb30BaHUEM
COBPEMEHHBIX METO/I0B HCCIEeOBaHUS U MH(POPMALMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHH
(OIIK-1);

— CHOCOOHOCTBIO K KPHUTHYECKOMY aHAIM3y M OIEHKE COBPEMEHHBIX HayYHBIX
JOCTH)KEHUH, TeHepUPOBAaHHUIO HOBBIX MJEH MPU PEeLICHUH MCCIEI0BATENbCKUX U MPAKTHUECKUX
3aj1a4, B TOM YHCIIE B MEXKIUCIUILTMHAPHBIX obnacTsax (YK-1);

— CHOCOOHOCTh HCCIIEI0BaTh HOBBIE NMPOLIECCHl U ABJICHHUS B OOJACTH TBEPAOTEIBLHON

AJIEKTPOHUKH, TO3BOJISIONINE TOBBICUTh 3()(PEKTHBHOCTH pPaAMOdIEKTPOHHBIX KOMITOHEHT,
pruOOPOB MUKPO- ¥ HAHODJIEKTPOHUKH, IPUOOPOB Ha KBaHTOBBIX A dexrax ([TK-1).

4. Conep:xanue ¥ CTPYKTYpa JMCHHUILIMHBI (MOXYJIsT)
4.1 Conepxxanue pa3iejioB AU CHUINIMHBI

Tabmuna 1
Conepxanue paszaena Kon
Ne | Haumenosan kontpoup | Popma
pasx ne yemoii TEKYILIETO
ena pazznena KOMIETEeHI] | KOHTPOJIA
nun
1 2 3 4 5




Kpucranmu
ecKoe
CTpOCHHE
BELIECTBA

Xapakrepuctuka  (pa3oBOro COCTOSHUS U
crpykryp. Ilonsatue  ¢a3pl.  ArperaTHble
COCTOSIHUS. DBIWKHMI W JambHBIA TOPSIOK.
I'oMoreHHble U TeTepOreHHbIE CUCTEMBI. 3aKOH
IIOCTOSIHCTBA yIioB Kpuctamna. CuMmmerpus
BHEIIHEH (OPMBI, CTPYKTYpHI, (HU3HUECKUX
cBoiicTB. Onepanuu U JIEMEHTHl CUMMETPHH.
Toueunbie rpynnel. Cunronuu. Kiaccet
cummerpun.  IIpocTpaHCTBEHHBIE — PELIETKHU.
DONEMEHTBl  CUMMETPUHM  KPHUCTAJUIMYECKUX
ctpyktyp.  Pemerku  bpase.  JledexTor
CTPYKTYpbl ~peaJbHbIX KpucramioB. CBs3b
MEXIY CUMMETPUSIMU KpHUCTAJLJIOB,
(¢u3nvYecKux CBOWCTB M siBIIeHUH. TeH30pHOE
ONMCaHWE AHU30TPONUU (PU3MUECKUX CBOMCTB
U SIBJICHUM B KpUCTaNIMYECKUX (pa3ax.

OneMeHThI KPUCTAJITIOXUMUHU
MOJIYIIPOBOJIHUKOB. ~XHMMHYECKasi CBSA3b B
TBEP/IbIX ¢azax. MonekynsipHbie u
KOOpJAWHALIMOHHBIE  pPEHIETKU. XUMHUYECKas
CBSI3b B CTPYKTYpax THIIA ajaMasa U cdayepura.
ONEeKTPOOTPULIATEIIBHOCTD. D¢ dexTuBHbIE
3apsbpl aTOMOB B KPUCTANIMYECKOW pELIETKE
COCUHEHMIA. Pacuer JHEPreTUYECKON
IIPOYHOCTU HOHHBIX pewmeTok. loHHble u
aTOMHBIE  PAJUYCBHI. OHepreTuyeckast
MIPOYHOCTh ATOMHBIX pemeToK. CBs3b Mexay
JHEPreTUYECKUMH, MEXaHUYECKUMHU u
ANEKTPOPU3NIECKUMU CBOMCTBaMHU (a3.

OIIK-1,
YK-1,
I1K-1

K, T

TepmonuHam
WYECKUN
METOJ
ONMCAHUS
CBONCTB
MOJIYTIPOBOJT
HUKOBBIX
MaTepuajoB

TepMmonnHaMuyeckuit METO] ONMCAHHUS
CBOMCTB MOJIYIPOBOJIHUKOBBIX MaTepUajioB U
IIPOLIECCOB 170.¢ MOJIy4EHUSI.
TepMonuHaMuyeckue  CUCTEMbI,  (YHKIUH
cocrosiHus, nponeccel.  IlepBoe  Hagaio
TEPMOAMHAMHUKHU. TemIOeMKOCTb. OHTPOMUS
peakuuu U €€ 3aBUCHUMOCTb OT TEMIIEpPaTYpBHl.
Btopoe Hauano TepMoauHaMHUKU. DHTPOIHUS U

TEPMOJAMHAMUYECKAs BEPOSITHOCTb.
XapakTepuCTUYECKHE GyHKIUH.
TepMmoauHamMuueckue MIOTCHIUAJIBI.

TepMmoanHaMHUeCcKHEe KPUTEPUH HAIPABJICHUS
IIPOLIECCOB U YCIIOBUSI PABHOBECHUS B 3aKPBITBIX

cucremax. @yHJIaMEHTAIbHbIE  ypaBHEHUS
COCTOSIHHSL. [TapunanbHbie MOJISIPHBIE
BEJIMYMHBI W CBSI3b HUX C HMHTErPAIbHBIMU
CBOMCTBaAMH. XUMHYECKUN  MOTEHIHA.

YpaBHEHHS COCTOSIHHSI JIJISI OTKPBITBIX CHCTEM.
VYpaBaenne ['ub6ca-rorema. Xumudeckuit
MTOTCHIIMA] KOMIIOHCHTOB CMECH HJICATBHBIX U
peabHBIX  Ta30B, JKUJIKHUX U  TBEPIBIX
pacTBopoB. [ToHSATHE aKTHBHOCTH U JICTYYECTH.

OIIK-1,
YK-1,
I1K-1




XUMHYECKUE PABHOBECHS B  TEXHOJIOTUHU
MOJIYYEHUS! MOTYIPOBOJHUKOBBIX MaTepUaIoB
U CTpyKTyp. BbIBOI 3akoHa JeHCTBYHOLIUX
macc. KoHcranTel paBHOBecHs. YpaBHEHHS
M30TepMbI XUMHUYECKOU peakunu Baut-I'odda
Y UCTIOJIB30BAHUE tU] /IS yIIpaBIeHUS PU3UKO-
XUMUYECKUMHU poLeccaMu B
MOJYNPOBOJJHUKOBOW TEXHOJOTHH. BrusHue
TeMIlepaTypbl W JaBJICHHs  @apa  Ha
XUMHUYECKOE paBHOBECHE. VYpaBHeHue
M30XOpbl U HM300apbl XMMUYECKOW peakiuu.
Tperbe HaUanO TepMOAMHAMUKHA. XHUMHUYECKas
KoopauHata  (mepeMeHHas).  3aBHCHUMOCTD
CBOOOJTHOW PHEPTUU CHCTEMBI OT XMMHUYECKOH
KOOPJIMHATBI.

Tepmoaunam
nKa
pacTBOpOB U
¢dazoBbie
paBHOBECHS
B
MOJTYTIPOBO/T
HUKOBOU
TEXHOJIOTHH.

TepMmoauHaMUuecKie KPUTEPUH PABHOBECHS
(a3. IIpaBwiio a3 ['n66ca. da3oBwie Mepexo bl
B OJIHOKOMITOHEHTHBIX CHUCTEMax.
Cybnumarusi, KpucTauIU3alus, moJIuMopdHbIe
MPEBPALLCHUS. VYpaBuenne Kiay3myca-
Knaneiipona. P-T nuarpamma  cocTosiHUS
OJTHOKOMITOHEHTHOM CHACTEMBI. da3oBbIi
repexoJl BTOporo poxaa. TepMoauHaMUYecKue
(YHKIIUU  CMENICHHS, 3aBUCUMOCTH OT UX
COCTaBa. Onpenenenue XUMHUYECKOTO
MOTEHIIMAaA. [IpaBuna pbryara.
TepMmoannamuyeckoe 0O0OCHOBAHHWE OCHOBHBIX
TUIIOB JHarpaMM COCTOSIHHSI C TOMOIIbIO
KOHIIEHTPAlIMOHOW 3aBHCHUMOCTH CBOOOJHOI
SHEPTUHM CUCTEMBI. JluarpaMMmbl COCTOSIHUS C

HEOTPaHUYEHHOU u OTPaHUYECHHOU
pacTBOPUMOCTBIO KOMITOHEHTOB,
IBTEKTUYECCKUMHU u JUCTEKTUUYECKUMU
JiuarpaMMaMu COCTOSTHUSL.

OKcllepUMEHTalbHbIE ~ METOIbl  (pa3oBOro
aHaJIN3a U IMOCTPOCHMS JUArpaMM COCTOSIHHS
WneansHple U pa30aBiieHHbIE  PAaCcTBOPBI.
CocraB mapa Hax pacTBopoM. 3akoHsl I'eHpw,
Payna, KonoBanosa, P-X = nuarpammsbl.
HewnneanbHeie pacTBOPBI. N36bITOUHBIE
tepMmoarHamuueckue ¢(ynkunu.  Konuenus
pPETYJIIPHOTO  pacTBOpa, KBa3UXUMHUYECKOE
npubmokenue. [lapamerp B3auMoneHCTBUS.
CBs3p  KOd(pPUIMEHTa  aKTUBHOCTH  C
IapaMeTpoM B3aMMOJIECUCTBUSA. AHATUTHYECKOE
onucaHue  JByX(a3HbIX  paBHOBECHA B
OuHapHBIX cucreMax. Pacman TtBepabix (as.
Tpexdaszuble  paBHOBecus B OMHApHBIX
CUCTEMaXx.

Kunernka (U3MKO-XMMHUYECKUX TMPOILIECCOB B
TEXHOJIOTHH MOJIYTIPOBOTHUKOBBIX
MaTEpUAJIOB. CranuonapHsele 1

OIIK-1,
VK-1,
I1K-1

K, T




HECTAallMOHAPHBIE  MPOIECCHl.  YpaBHEHHUE

nepeHoca. OcHOBHbIE MOJIOKEHUS
TEPMOJIMHAMHUKH  HEOOpaTHMBIX  IPOIECCOB
(IToctynatsl Omnzarepa). CxkopocTb

XUMHAYECKHX TOMOTEHHBIX U T'eTepPOTCHHBIX
MPOIIECCOB, DHEPrus  aKTUBALMH. 3aKOH
Apennyca. Kunerunka 1 dy3nOHHBIX
nporeccoB. 3akoHbl ®Duka. 3aBUCUMOCTH
kodpdunmenta qudpdy3un or Temmneparypsl U

KOHIOCHTPpAHH.

4.2 CTpyKTYypa IUCHUATIUHBI
OO01mast TpyA0€MKOCTh JUCIUTIINHBI COcTaBsAeT 5 3adeTHbiX equHul ( 108 vacos)

Tabnuua 2
TpynoemMKoCTh, 4acsl
Bua pabotsl

Bcero
OO611ast TpyA0EMKOCTh (B 3a4€THBIX EAMHUIIAX ) 3
KonTaktHas pabora (B yacax): 108
Jlexumnm (JI) 30
[Tpaxtuueckue 3ausarus (113) -
Cemunapckue 3austus (C3) -
JlaGoparopHsbie paboTs! (JIP)
CamocrositenbHas pabora (B yacax): 78
Kypcosoii mpoexT (KIT)
Kypcogas pabora (KP) -
PacuetHo- rpaduueckoe 3aganue (PI'3) -
Pedepar (P) -
Occe (D) -
CamocTosATebHOE U3YYCHUE Pa3/IeNIOB -
IToaroroBka v NpoOX0kKACHUE MPOMEKYTOYHOU aTTECTALMHI -
Bun npomexxyTouHo# aTTecTanuu 3auer

4.6 CamocTosiTEeIbHOE H3YYCHHE PA3/AeJI0B AU CHHIINHBI

Ne Komn-Bo
Bormpocsl, BEIHOCUMBIE HA CaMOCTOSITETbHOE H3YUCHHE
paznena qacoB
1 2 3
1 [ToaroroBka mo cTpykTypHOU KpucTtamiorpaduu. Pacyer mapamerpos 30
CTPYKTYPHBIX U3MEHEHUIN KPUCTAJUIOB IIpH (pa30BOM mepexojie
Pacuer TepmoamHamMuueckux napaMmeTrpoB GopMHUpOBaHUS
2 MOJIYITPOBOJIHUKOBBIX CTPYKTYpP B TEXHOJIOTUU CO3/IaHUS 35
MOJIYTIPOBOTHUKOBBIX TPUOOPOB U HHTETPATIbHBIX MUKPOCXEM.
3 Pacqu KOHCTAHTHBI CKOpOCTI/I )41 OHpe)IeHeHI/IC HOpSI}IKa XUMHUYCCKUX 10

peaxkuuu

5. O0pa3oBaTesibHbIE TEXHOJIOTHH

HGKHI/IOHHBIe 3aHATUSA IPOBOIAATCA B (1)opMe J'IeKI_[I/II\/'I C UCIIOJIBb30BAHUEM KOMIIBIOTEPHBIX
HpCSCHTaHHﬁ. I[JISI KOHTPOJIA TCEKYIIHUX 3HaHUH CcOo31aHa 0a3a TECTOBBIX 3a11aH1/1171 oo




panuoMaTepualbl U paJAMOKOMIIOHEHTHI, KoTopas Bkmouyaer 6onee 300 TecTOBBIX 3aaHUil 110
BCEM pas3jenaM AUCUUIUIMHBL. KOHTposib TEeKylMX 3HaHMA NPOBOJAUTHCS KOMIIBIOTEPHBIM
TECTUPOBAHUEM C UCIIOJIb30BAHUEM ITPOrPaMMHOI0 Komruiekca AST

ITpu BeInosIHEHNH 1a00PaTOPHOrO MPAKTUKYMA CTYJCHTHI B 0043aTEIbHOM MOPSIKE
IPOBOJAT 00pabOTKY IKCIIEPUMEHTAIBHBIX JaHHBIX C IPUMEHEHHUEM MPOTPAMMHBIX
npuiaoxennii Microsoft Exell, MathCad.

AKTHBHBIE U HHTEPAKTUBHbLIC 06p330BaTeJIbeIe TEXHOJIOIHH, HCITOJIB3YEMbIEC
B AYIMTOPHBLIX 3aHATUAX

Bun KonunuectBo
Hcnonb3yemble HHTEpaKTUBHBIE 00pa30BaTeNbHbIE TEXHOIOTHH
3aHSATHUS 4acoB
J Komnsrorepaslie cuMmysinun. KOMIBIOTEpPHBIE ITPE3EHTALAH. 14
MynsTUMeanifHbIE MaTepUalIbl. DIIEKTPOHHbBIE 00pa3oBaTeIbHbIC
pECYpCHI.
JIP | O6paboTka pe3ybTaToOB BBIMOIHEHUS JabopaTopHbIX padoT Ha [TK 14
Wtoro 28

6. DoHJ 01LIEHOYHBIX CpeaACTB AJIfd TEKYIIEro u pyﬁemnoro KOHTPOJIA YCIIEBAEMOCTH
H leOMG)KyTO'—lHOﬁ aTrecTallumn

6.1. [IacopT (poHIa OLIEHOYHBIX CPEIACTB MO JUCHHUILIHHE

Kon
KonTpoa . | HammeHnoBanue
KonTtposnpyemsle pa3ienbl KOHTPOJIMPYeMOii
bHbIE * OLICHOYHOI'0
(TeMbl) TUCHMILINHBI KOMIIeTeHI[UH
TOYKH . cpeacTBa
(U1 e€ 4acTH)
1. Xapakrepuctuka (pa3oBoro COCTOSTHUS U VK-1 1. YcTHBIN
CTPYKTYD OIIK-1 OIIpOC MO TeMaM
K-1 2. Tectupon
aHucC
2 TepMOaMHAMUYECKHIT METOJ OMUCAHUS VK-1 3. VcTHBIN
CBONCTB MOJIYIIPOBOXHUKOBBIX OIIK-1 OIpOC 110 TeMaM
MaTepHUaliOB IK-1 L Tectupos
aHHucC
- 4, THBIN
3 TepmonnHaMuKa pacTBOPOB U (Ha30BbIC YK-1 ve
. OIIK-1 OIIpOC 110 TEMaM
paBHOBECHS B MOJTYIPOBOJHUKOBOM
K-1 1. TecTtupor
TEXHOJIOTHH. AHe

@OopMBbI KOHTPOJS TEKYIIMX, MPOMEXYTOYHBIX M MTOTOBBIX 3HAHUH CTYACHTOB IIO
TVICIIATUTHHE OTIPE/ICIISIFOTCS B COOTBETCTBUH C YUEOHBIM TITAHOM 00pa30BaTEbHON MPOTPaMMBbI
U B COOTBETCTBMM ¢ JneicTByromuM [lonoxenuneM o O6aabHO-PEHTHHIOBON CHCTEME OLIEHKU
ycneBaeMmocTu ctyneHToB KbI'Y.

Ot obyuatonuxcst Tpedyercst oceleHNe 3aHATH I, BBIMOIHEHUE Ja00paTOPHBIX PadoT,
3HAKOMCTBO C PEKOMEHI0BaHHOMW JIUTEPATYPOU.

[Tpu arTecTanuu o0yJaromuxcs OllEHUBAETCS Ka4eCTBO padOThl HA 3aHATHAX (YMEHUE
BECTH JIUCKYCCHIO, CIIOCOOHOCTH YETKO U EMKO (hOpMYJIMPOBATh CBOU MBICIIH), YPOBEHb
MOJTOTOBKH K CAMOCTOSTENILHON JIeSITeIbHOCTH, KAaUeCTBO BBIMOJIHEHUS 3a/JaHHH (Tpe3eHTaluH,
JTIOKJIaI0B, BBITTOTHEHHUE JIA0OPATOPHBIX PaboT U JIp.).

KPUTEPUU OLNEHKH ‘ BAJIJIBI




SICHOCTB, UETKOCTh M3JIOKEHHSI, KAaUeCTBO OTBETOB HA BOIIPOCHI 0-21 G6amn

Jlonyck Kk paboTe, BBITIOJIHEHUE, 00paboTKa pe3yabTaToOB U3MEPEHHUS, 0-24 6anna
3aIuTa Ja00paTOPHON PabOTHI

TectupoBanue 0-15 Gannos
SIcHOCTB, YETKOCTh M3JI0KEHHsI, KAUeCTBO OTBETOB Ha BOIIPOCHI HA 0-30 6amoB
HK3aMeHe

HTorosas ouenka

0-90 6asu1oB

Taxoke 3a MmoceneHue 3aHsITHI CTYAEHTHI MOTYT MOTy4YuTh oT 0- 10 6aymoB

- OLIGHKA «OTJIMYHO» BBICTABISIETCS CTYJCHTY, eciii HabpaHno 86 — 100 6amos;

- OIIEHKa «XOpOIII0» BBICTABIISIETCS, €clid HabpaHo 71 — 85 Gamios

- OIICHKA «yJIOBJIETBOPHUTENIHHOY» BBICTABIISETCS, eciiu HabpaHo 56 — 70 Gaos;

- OIICHKAa «HEYIOBJIETBOPUTEIHHO» BBICTABISETCA, ecli He Habpano 56-70 OGamioB
(Oantbl mpUBENIEHBI C YYETOM MOCEIIAEMOCTH, B COOTBETCTBUU ¢ JieicTBYIomMM [lonoxxeHuem o
0aJTbHO-PEHTUHIOBOM CHCTEME OLICHKH ycrieBaeMocTH cTyieHToB KBI'Y)

6.2. Komnerenuun ody4yarouierocsi, popmupyembie B pe3yJbTaTe 0CBOCHUS
AUCHMILIMHBI (MepeYeHb IJIAHUPYEMbIX pPe3y/IbTaTOB 00y4eHH )

® dopMynrpoBKa [Tnanupyemble pe3ynbTaThl 00yUYeHHs
2| xomnerennun u3 PI'OC BO | (nmokasarenn IOCTUXEHUS 3aJaHHOTO YPOBHS OCBOECHHS
z KOMIIETEHIHH )
<
3HATDb: meToapl KPpUTUYECKOTO aHAIU3a U OI[EHKH
COBPEMEHHBIX HAYYHBIX JTOCTUKEHUH, a TAK’KE METO/IbI
reHEepPUPOBAHUSA HOBBIX HAEH MPU PEIIEHUN
- CIIOCOOHOCTD K pHp A pup
MCCJIEI0BATENbCKUX M MPAKTHUYECKUX 3a/a4, B TOM YHCIIe
KPUTUYECKOMY aHalu3y H
MEXIUCIUTIIMHAPHBIX 00J1aCTIX;
OLICHK®S COBPEMCHHBIX | Y METh: npoBoAUTh aHAIIN3 JTUTEPATYPHBIX JAHHBIX B
3 | HaYIHBIX AOCTHRCHUH, | papkax MOCTABICHHON HCCIIEI0BATEILCKON
% | TEHEpUPOBAHUIO HOBBIX | (mpaKTHUYECKOI, 00pa30BaTEIbHOMN) 3a1a4H, BBISBIIATH
§ naen npu PELIEHNH | OCHOBHBIE BOMIPOCHI M MPOOJIEMBI, CYIIIECTBYIOIIUE B
§ HUCCIIEI0BATEILCKUX U | COBPEMEHHOM HayKe; TP PEIIEHUN UCCIIET0BATEIIbCKUX
E MPaKTUYECKUX 3a7ay, B TOM U MPAaKTUYCCKUX 3a/la4d 'CHECPUPOBATHL HOBLIC NICH,
> | qmene p | TOAJAMONIKECS ONEPALIMOHAIN3AUH UCXO U3
MEK IHCITILTHHAPHBIX HaJUYHBIX PECYPCOB M OTPAHUYEHHUI;
BJIAJIETD: HaBbikaMy KPUTHYECKOTO aHAJIM3a U OLEHKHU
obmactsax (YK-1) .
COBPEMEHHBIX HAYYHBIX JOCTHKEHUW M PpPe3yJbTaTOB
NEATeTLHOCTH TI0 PEHICHUI0 HCCIEIOBATEIbCKUX U
MPaKTUYECKHUX 3ajad, B TOM Yypcie B
MEXIUCITUTUTMHAPHBIX 00J1aCTsIX.




- BJIQICHHE METOHLOJIOTUEN

TEOPETUYECKUX u
AKCIEPUMEHTAIBHBIX
HCCIENOBAaHUNM B 00JIacTH
npoheCCHOHATBHOI

nesrenbrocTr (OITK-1).

3HATD: Teopetryeckre OCHOBBI OpraHU3aIlMy HAYYHO-
HCCIIEIOBATENLCKOM IeATeIbHOCTH; METOIBI cOopa
uH(pOpMaLIUU JJIs PEeLICHUS TOCTAaBICHHBIX
MCCJIEI0BATENbCKUX 3a]a4; METObl aHATU3a JTAHHBIX,
HEOOXOIUMBIX JJISl IPOBEACHUSI KOHKPETHOTO
UCCJICI0BAHMS;

YMETb: BriOupats 1 NpUMEHSITHh B IPO(EeCCHOHATBEHOM
JIeATETLHOCTH KCIIEPUMEHTATIbHBIC U
pPacueTHOTEOPETUYECKUE METObI UCCIICIOBAHUS
MJIAaHUPOBATh, OPTAaHU30BBIBATH U IPOBOJUTH HAYYHO-
HCCJIEIOBATENIbCKUE U TIPOU3BOJCTBEHHO- TEXHUUECKHE

npubOpoB Ha KBaHTOBBIX
sapdexrax (TTK-1)

2 UCCIJIEIOBaHMSI C IPUMEHEHUEM COBPEMEHHOM
= anmnaparypsl, 000pyA0BaHUS U KOMIBIOTEPHBIX
E TEXHOJIOTHil; CAMOCTOSATEIBHO BBIIOJIHATh
S TEOPETHYECKHUE, SKCIIEPUMEHTAIbHBIE U BBIYMCIUTEIbHbIE
g (u3nyecKue ucciae0BaHus MIPHU pelICHUN
S Hay4YHOUCCJIEA0BATEIbCKUX U MPOU3BOJICTBEHHBIX 33]1a4
s C UCIOJIb30BaHUEM COBPEMEHHOM anmapaTypsl U
g BBIUHCIUTENbHBIX CPEJCTB;
o BJAJETDb: HaBbikamMu 1moMcka (B TOM 4YHCIE C
UCTIOB30BaHUEM HH(MOPMAIIMOHHBIX CHUCTEeM U 0a3
JaHHBIX) ¥ KPUTHYECKOrO aHanu3a HH(OpMaIHHu IO
TEMaTUKE NPOBOAMMBIX  HCCIEIOBAaHUI; HaBBIKAMU
IJIAHUPOBAHUS ~ HAYYHOTO  MCCJIEJIOBAHMS,  aHalIM3a
MIOJIyYaE€MBIX PpE3YJIbTaTOB U (OPMYJIUPOBKH BBHIBOJIOB;
HaBbIKAaMU pabOThl HAa COBPEMEHHOW ammapatype u
000py1I0BaHUM TUTSt BBITIOJIHCHUS (buznuecKux
UCCIICIOBAaHMM;  CIIOCOOHOCTHIO  CaAMOCTOSITENILHO €
IIPUMEHEHUEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHI]; aHaJIN3UPOBATh, 0000111aTh "
CHUCTEMATHU3UPOBATh PE3YyIbTAThl PU3NYECKUX PaldoT.
CIIOCOOHOCTh ~ HCCIIEIOBATh .
8 3HATD: ba3oBble 3aKOHBI COBPEMEHHOM (PU3MKH U UX
HOBBIE NIPOLIECCHI U SIBICHUS .
.. | B3aMMOCBSI3b, TEHJICHIIUH Pa3BUTUSI (PU3UKU B 0003pUMOM
| B 00JacTH TBEPIOTEIHHOM
2 | K TDOHIKH NEePCHEKTHBE, OCHOBHBIE MPOOJIEMBI, CTOSIIIIUE TTEPe]T
4 P ’ COBPEMEHHOM (U3HKOM, a TAKXKE MpeIaraeMble CpeICTBa
5 | IO3BOJIAIOIIUE  IOBBICHTH
= UX pELICHNUS;
2 | 3¢deKTUBHOCTh .
= YMETDb: noHnMaTh CyTh SIBJIEHUI U MPOLIECCOB,
O | paAMO’JIEKTPOHHBIX .
3 U3y4aeMbIX (PU3MKOM;
2.| KOMITOHEHT, npuOopoB
2| MuKDO " BJAJIETD: ocHOBaMH METOJ0JOTMHU U MTPAKTUYECKUMU
I:Q* p HaBbIKAMHM HAYYHOT'O TIO3HAHUS [IPU U3YUECHUHN
HAHO3JIEKTPOHUKH,

Pa3JIMYHBIX YPOBHEN OpPraHU3AIMU MATEPUH,
MIPOCTPAHCTBA U BPEMEHH.

6.3. Onucanue nokaszarejel 1 KpuTepueB OLEHNBAHUS KOMIIETEHUMH, ONMMCAHME IIKAJI

OIICHUBAHUA

Cxema OILIEHKH ypOBHS (POPMHUPOBAHUS KOMIIETEHIIUU «CIMOCOOHOCTh K KPUTHYECKOMY

AHAJIN3y U OLCHKC COBPCMCHHBIX HAYYHBIX HOCTHX(CHHﬁ, TCHCPUPOBAHNIO HOBBIX Hﬂeﬁ npu
PEIICHUN HCCIICA0BATCIBCKUX M IMPAKTUYCCKUX 3aaa4d, B TOM YHUCJIIC B MCKIHUCHUIIIIMHAPHBIX

obmactsix» (YK-1) (mpuBoautcs coaepkanue kommnerenuuu uz ®IOC BO)

P_[OKEB aTClIn

(aro ‘

OueHouHas IIKaga




oOyyaromuiicss TOJKEeH | YI0BJeTBOPUTEIbLHO | X0pOIIo OT1anyHo
IIPOJIEMOHCTPUPOBATH)
CamocTrosTenbHO HcnbiTeiBaeT Homnyckaet Nwmeer YETKOE
npruooperaTh CepbE3HbIC HETOYHOCTHU IIpe/ICTaBICHHE 0
UCIIOJIb30BATh B | 3aTpyJHEHUS npu | npu (U3UKO-XMMHYECKHUX
MIPAKTUIECKON JIEMOHCTpALU JIEMOHCTpalMM | IIpoleccax
NEeSTeIbHOCTH ~ HOBBIE | 3HAHUM. 3HAHUH. POTEKAIOIIUX B
3HAHUS U YMEHHUS, B TOM | O3HaKOMJICH c | [Toka3zpiBaer MaTtepuagax
qucle B HOBBIX | OCHOBHBIMH 3aKOHAMHU | 3HAHHE O | DJIEKTPOHHOM TEXHHKE.
obmacTsx 3HAHWM, | (U3MUECKON  XWMHH | OCHOBHBIC Cnocoben
CBSI3aHHBIX C | pacTBOPOB U TBEPIBIX | 3aKOHOMEPHOC | CAMOCTOSITEIILHO
¢usnueckoii  xummueil | Ten EcTth moHumanue | TH (QHU3YECKOH | mproOpeTaTh u
MaTepuasoB uj|o PO | XUMHUHU UCIIOJIb30BaTh B
IIPOLIECCOB CaMOOpraHu3all | | paCTBOPOB. MPaKTUIECKON
ANIEKTPOHHOU TEXHUKH. | caMO0Opa3oBaHUsI B JeSITeIbHOCTH HOBBIE
MpU  pelIeHUuU 3a7ad 3HAHUS W YMCHHS,
CBSI3aHHBIX c ONMHpasiCh Ha OCHOBHbBIE
poQeCCHOHAIBHON 3aKOHBI PU3XUMUMU.
JESITEIbHOCTBIO.

Cxema OIEHKHM YpoBHA (OPMUPOBAHUS KOMIIETCHLIUU «BIAJCHUE METOAO0JIOTHEHN
TEOPETUYECKMX U OKCIICPUMCHTAIBHBIX WCCIEAOBAaHUNA B 00JIacTH TPO(eCCUOHATBLHOU
nestensHocTH» (OITK-1) (mpuBomuTes copepkanue kommnereHnuu uz ®T'OC BO)

[TokazaTtenu (aro OueHoyHas mkasia
oOyJaroluics ToMKeH
IPOIEMOHCTPHPOBATE) Y10B1€TBOPUTEIBLHO Xopowo OT1auyHo
CamocTosiTensHO He Bce pesynbraTtel | YMeeT Pe3ynbTaThl OCBOCHMS
npuodperaTh U | OCBOGHUSl JIMCIUIUIMH | aHaJTU3UPOBATh | TUCIUILUIUH
WCII0JIh30BaTh B | HCTIONB3YET B | TIOJIyYCHHBIC WCIIONB3YET B TOJHOM
MIPaKTUYECKOU npodeccuoHaNbHOM 3HAHUS TS Mepe s pelleHHs
NESTETLHOCTH  HOBBIE | JIEATETHLHOCTH. MPUMEHCHHSI UX | TPO(heCCHOHATBHBIX
3HAHUA U YMEHHUS, B TOM | 3HaeT MpocTeuine B peaJbHOM 3a/ad.
qucie B HOBBIX | (PU3HKO-XUMHUECKUE HCCIICIOBAHUU. Bnaneer
obmacTax 3HAHUM, | MOJIETTH PACTBOPOB H Brnaneer TEXHOJOTHSIMU
CBSI3aHHBIX C | UMEET MIPEACTABICHUS | TEXHOJOTUSIMH npuoOpeTeHus,
¢busnueckoit  xummueit | O CTPYKTypax | IpuoOpeTeHHs, | UCIOIb30BaHUS u
MaTepuasioB U | KPUCTAILJIOB. WCIIONB30BaHUSI | OOHOBJICHUS
MIPOLIECCOB U OOHOBIEHHS | OMYyYEHHBIX 3HAHWUNA C
ANEKTPOHHOU TEXHUKH. TOJTYYEHHBIX LETpI0  JaTbHEHIIero
3HaHUM C LEJbI0 | pocTa B
JaJIbHENIIEro npodeccroHanbHON
pocta B | ACSATEIbHOCTHU.
npodeccuoHab
HOU
JeSATEITLHOCTH.

Cxema o1IeHKH YpOBHS (hOPMUPOBAHHS KOMIETEHIIMH «CIIOCOOHOCTh MCCIIEI0BATh HOBBIE
IpOLECChl U SBJICHHS B OO0JACTH TBEPAOTEIbHOW D3JIEKTPOHUKH, IO3BOJISIOIINE IMOBBICUTH
3P PEKTUBHOCTh PAJAUOIIEKTPOHHBIX KOMIIOHEHT, NPUOOPOB MHUKPO- U HAHODJIEKTPOHMKH,
npruOopoB Ha KBaHTOBBIX 3 dekrax» (ITK-1) (mpuBoautcs conepxanue komnereHiuu u3 GI'OC

BO)




U 1eSITEIbHOCTH.

Tlokazarenu (aro OneHouHas 1Kajia

oOyJaromuicss TOMKEeH

IO IeMOHCTPHPOBATE) YIIOBJIeTlZOpI/ITeJIbH Xopoio OT1auyHo

CamocTosITeTIbHO He Bce pesynbTaThl | YMmeer PesynbTaThl ocBOEHMS

npuooperarhb U | OCBOCHUS aHAIM3UPOBATh JTUCHUTUTAH

UCIIOJIb30BATh B | JUCIUILINH MOJIy4YEHHBIE UCIIONIb3YeT B IOJIHOM

MPaKTUYECKOU UCIIOJIb3YET B | 3HaHUS s Mepe U1 peHIeHUs

NEeSTeIbHOCTH ~ HOBbIE | IPO(ECCUOHATBHON | MPUMEHEHUsS UX B | IPO(ECCUOHANBHBIX

3HaHUS U YMEHUS, B TOM | J€ATEIbHOCTH. peanbHOM 3a/1au.

qucle B HOBBIX | 3HAeT NpocTeilline | Ucciael0BaHUH. Brnaneer

obmacTsx 3HaHWH, | PU3HKO-XxUMHUUeckue | Bmameer TEXHOJIOTUSIMU

CBSI3aHHBIX C | MOJICJIM PACTBOPOB U | TEXHOJIOTHSIMU npuoOpeTeHus,

¢usnveckoii  xumueil | umeet npuodperenus, HCII0JIb30BAHUS u

MaTepuasoB U | IIpeJICTaBICHUS UCIIOJIb30BaHUS U | OOHOBJICHUS

MPOIIECCOB 0] CTPYKTYpax | OOHOBJICHUS MOJIYYCHHBIX 3HAHUU C

ANEKTPOHHOU TEXHUKH. | KPUCTAILIOB. MOJTYYEHHBIX HENbI0  JallbHEHIIero
3HAHUW C MENbI0 | pocTa B
JlalibHEHIIero npodeccuoHaTbHON
pocrta B | I€ATEIbHOCTH.
npodeccnoHanbHO

S: TepMoanHAMKKA UMEET JIEJI0 C BenYrHaMu #$#

+: MAaKpOCKOIIMYCCKUMHA
- MUKPOCKOIITMYCCKUMHA
- aTOMHBIX pa3sMEpOB

OO0pa3ubl TECTOBBIX 3a/1aHUI
TecroBble 3a1aHUs 110 JUCIUTLIAHE:

-: MOJIEKYJISIPHBIX pa3MepOB

S: [MapameTphl, KOTOPBIE BEIOPAHBI, YTOOBI OMKUCATh COCTOSIHUE CUCTEMBbI Ha3bIBArOTCS #$#

+: HE3aBUCUMBIMH
-: 3aBUCUMBIMH

-: BHYTPEHHUMU
-: BHCITHUMH

S: KonnuecTBo sHEpruu, KOTopasi MOJy4yaeT Uil OTAAET B MPOLECCe TEMI000MEHA, Ha3bIBAIOT

#HH

+: TEermIoTOMN

+: KOJIMYECTBOM TETUIOTHI
-: paboToii

-1 DHEeprueun

I:

S: TemoBOE COCTOSIHUE CUCTEMBI HITH TEIIO Xapakrepusyercs #$#

+: Temneparypou
-: JaBJICHHUEM

-: 00bEMOM

-: Maccoi

.

S: Enununia usmepenus aasneHust B cucteme CU #$#

+: Tla
-: TOp




-: Gap

- MM.pT.CT.

-2 JIk

I:

S: O0beM 3aHUMACMBIi OJTHUM MOJIEM BEILIECTBA HA3BIBAIOT #$#

-1 YIACJIbHBIM

+: MOJSPHBIM

I:

S: O6beM 3aHUMaEMbIN SAMHUIICH MACCHI HA3BIBAIOT

+: YAEIbHBIM

-: MOJISIPHBIM

I:

S: Ilpu oTCYTCTBMM BHEIIHUX BO3JIEHCTBUI TEPMOJIMHAMUYECKHE CBONCTBA IPOCTHIX BEILIECTB
ONpeNEesAeTcss TPEMs BeIUUMHAMU

+: 00BeMOM

+: JaBJICHUEM

+: Temneparypou

-: DHEprueu

-1 DQHTAJIBIIUEH

I:

S: TepMHH TepMOJAMHAMHUKA HUCTOJIKOBAH KaK CHHOHUM MOHATHI #$#

+: TemaoTa

+: paboTta

-1 XUMHUS

-: pusuka

I:
S: YpaBHeHus, CBSI3BIBAIOIIME MEKIY COOOM TTapaMeTphl COCTOSHUS, HAa3bIBAIOT #$#
+: ypaBHEHUSIMHU COCTOSIHUSA

-: YPaBHEHUSIMH pEaKuu

-: MapaMEeTPUUYECKUMH YPaBHEHUSIMHU

-: XapaKTepUCTUUYECKUMH YPaBHEHUSIMHU

I:

S: Touka sexaiiias Ha TEpMOIMHAMUYECKOM MOBEPXHOCTH U XapaKTEPHU3YIOIllas COCTOSTHUE
CHCTEMBI Ha3bIBAIOT #$#

+: purypaTuBHOii

- MaTeMaTH4YEeCKOI

-: TEOMETPUYECKOMN

-1 aCTPOHOMMYECKON

IIpumepHBIii IepeYeHb BONPOCOB VI CAMOCTOATEJILHOM padoThI
TepMmoanHaMuueckue QyHKIUH, UCIIOJIb3YEMbIE I aHaIu3a (pa30BbIX PaBHOBECHUI.
[Tpumenenue merona @ypbe A pemeHus 1up y3HOHHBIX 3a/1aU.

3. PaBHOBecHass KOHIEHTpanus JeQEeKTOB HECTEXHOMETPUHU. 3aBUCHMOCTHh KOHIIEHTPAIUU
neeKTOB OT JAaBJICHUs COOCTBEHHOTO Mapa Ha KOHKPETHOM MIPUMEpE.

4. CubHble U c1a0bie GOPMBI XeMOCOPOIIHH.

Kunetnka  (QU3MKO-XMMHUYECKHX  IPOLIECCOB B  TEXHOJOTHUH  IOJYNPOBOJHUKOBBIX

MaTepuasoB.

6. CranuoHapHbIe U HECTAIlMOHAPHBIE TIPOLIECCHI.

7. YpaBHEHUE TIepeHoca.

8. OcCHOBHBIE OJOXKEHUS TEPMOIUHAMUKH HeoOpaTMbIX mporeccoB (IToctynarsr On3arepa).

9. CKOpOCTh XUMHUYECKUX TOMOT€HHBIX M T€TEPOTCHHBIX ITPOIIECCOB,

10. DHeprusi aKTHBAIIHH.

A

o



11.
12.

13.
14.
15.
16.
17.

NoakownE

© ®

10.

11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

[ToBepXHOCTHBIC SIBIICHUS U aICOPOITHSI.

OU3NKO-XUMHUYECKUE SIBICHUS Ha TpaHHIle pa3gena ga3 M UX pojib B TEXHOJIOTUYECKUX
poueccax MUKPO3JIEKTPOHUKH.

CBo0Oo1Has ¥ MOJTHAS TOBEPXHOCTHBIE SHEPTUU, TOBEPXHOCTHOE HATSKEHHUE.

CMaLII/IBaHI/IC, AATrc3usl, KallMJUIAPHBIC SABJICHUS.

AncopOuus Ha TpaHUIaX pas3zelia TBEP0e TeI0-Ta3 U TBEPA0e TEI0-KUIKOCTb.

N3otepma aacopbuuu JI3HTMIOpAa.

[IprMeHeHre TOBEPXHOCTHBIX SIBJICHUH B MUKPOAJIEKTPOHHUKE.

IlepeyeHb NPUMEPHBIX BONPOCOB K NMPOMEKYTOYHOM aTTeCTAllUU
®da3oBsie paBHOBecus. OcHOBHBIC TepMUHBL. [IpaBmiio ¢as.
VYpasuenue Knanelipona-Kinaysuyca. ®a3zoBbie nepexojipl 1-ro u 2-ro poaa.
®a30BbIe PABHOBECHS B OJHOKOMIIOHEHTHBIX CUCTEMAX.
MoHO 1 3HaHTHOTPOIHbIE (Pa30BbIC MPEBPAIICHHUS.
MeTtoibl PU3NKO-XUMHUYIECKOTO aHaIH3a (a30BBIX PABHOBECHUH.
JuarpaMMbl COCTOSIHUS 2-X KOMIIOHEHTHBIX CUCTEM C 3BTEKTHKOM. X0/ KpUCTAIU3aLUH.
JlnarpaMmbl COCTOSIHUSI 2-X KOMIIOHEHTHBIX CHUCTEM C HEOIPAaHWYEHHOM pacTBOPUMOCTHIO.
Xoa KpucTauIn3alim.
TBepabie pacTBOPHI C OTPAaHUYEHHOW PACTBOPUMOCTBIO M IBTEKTUKOM. X 01 KpUCTAIUIM3ALUH.
TBepable pacTBOpbl € OTrPAHUYEHHOM PpPAaCTBOPUMOCTBIO U MEPUTEKTUKON. XoJI
KpUCTAJLIIU3ALUH.
Cucrembl, oOpasyloniye OJHO COeAMHEHHe, IulaBsmieecs 0e3 pasznoxeHus. XoA
KpUCTAJLIIU3ALUH.
KourpysHTHOe miaBieHue ¢ 00pa3oBaHUEM TBEPABIX PACTBOPOB. X0 KPUCTALTU3ALINH.
VHKOHIpYIHTHOE IUIABJIIEHUE COCUHEHNN. X0/ KPUCTAIUIN3ALHH.
Bnusiaue naBnenus Ha a3oBbie paBHOBecHs. P-T-X muarpamwel.
VYpaBHEHHsI COCTOSIHUSL I€TEPOr€HHOM CHUCTEMBI. TepMOIMHAMMYECKUH IMOAXOJ K pacdery
JIMarpaMM COCTOSIHUS.
JledexTrl HecTexrnoMeTpuu. VX BIUsHUE HA 30HHYIO CTPYKTYPY.
Hedexrtsr HecTexuomerpuu Ha T-X quarpammax. JlanbToHUIBI U O€PTOIIHIBL.
Bnusinue nedexToB HECTEXMOMETPUN Ha MOJ0KEHUE TUCTEKTUYECKON TOUKH.
KBazuxumuueckuit MeTo]1 onucanus paBHOBeCHs 1€(DEKTOB.
JledexThl naeanbHON MTOBEPXHOCTH.
PaBHOBecue paznnuHbx GopM xeMocopO1y. PaBHOBeCHast KOHIIEHTpaLIUS.
3apspKeHre OBEPXHOCTH MPU XEMOCOPOIINH U €€ BIUSHUE Ha TTOBEPXHOCTHBINA U3THUO 30H.
Tepmoaunamuka auddysuu. Bunsr muddysun.
Mexanusmsl quddy3un.
Koadduuument nuddysun u GpakTopsl €ro onpeaenstonime.
Juddys3us n3 6eCKOHEYHO TOHKOTO CIIOS.
Juddy3ns n3 UCTOUHUKA HEOTPAHUYEHHON MOIITHOCTH.
3akoH ApeHnyca.
Kunetuka nuddy3noHHBIX TPOIECCOB.
3akoHsl Duka.
3aBucumocTh ko3 durmenta 1udy3sun oT TemrepaTrypbl U KOHIIEHTPALUH.

7. Y4eOHO-MeTOAMYECKOE OOecneyeHue TUCIHUIIMHBI (MOyJIs1)
7.1. OcHoBHas1 JUTEpaTypa:

1. Opmont b.®. BeeneHue B pU3NUECKYIO XUMHUIO U KPUCTATUIOXUMHIO TIOJTYIPOBOJHUKOB.- M.:
Bricmas mkona, 1982. — 29 sk3.

2. Mymikam6apos H. H. M89 ®usnueckas u xomwtonaHas xumus: — M.: OO0 «MeauuuHckoe
uHpopmanronHoe areHTcTBoY», 2001, — 295 c. — 44 k3. 8D0TAP-ME]] 384 c.
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