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1. Ilesin 1 3a72a4M OCBOEHHS TN CHUILIUHBI

Ilens kypca:
— W3YYCHHE TEOPETHUECKUX OCHOB XMUMHUHU IEPCIEKTUBHBIX HEOPraHUYECKUX BeE-
HIECTB U MaTEPUATIOB, CIOCOOOB MX MOJIYYECHUS, U3YUYCHHS CBOMCTB;
- U3Y4YCHHUE TTPUHITUTIOB MOAU(PHUKAINK U TPAKTUYECKOE MPUMECHECHHUE TIePCTICKTHB-
HBIX MAaTEPUAJIOB.

1.2. 3apaua kypca:
— pacCMOTPETh MPHUHITUIIBI TPOTEKaHUS TBEPA0(da3HBIX PEaKIUd U CIIOCOO0B
TIOJTyYEHUS PA3INYHBIX TBEPBIX MATEPUAIOB U TIOKPHITHI;
— JIaTh OCHOBHBIC TIPEJICTABICHHUS O (GU3NICCKUX CBOMCTBAX Pa3IMYHBIX TBEP-
JIBIX MaTEpPUAIOB, OCOOCHHOCTSIX MX XUMHYECKOW MPHPOJBI, CTPYKTYPHI H
MIPUMEHEHUH.

1.3. Mecro qucuumiunsl B ctpykrype OOII BO

JlaHHasi TUCUMIIMHA OTHOCHUTCS K 4acTu, (OpMUPYEMOM y4acTHHKaMU o0pa-
30BaTeNbHBIX OTHOWIEHUW, biioka 1 «/lucuunnuuel (MOAyau)» y4eOHOro IiaHa U
ABJIAETCS JUCUUIUIMHON MO BbIOOPY. 3HAHUA, IPUOOPETEHHBIE PU OCBOCHUH KYp-
ca, MOTYT OBITh MCHOJIb30BAaHbI PY PEUICHUH Pa3IMYHbIX 33/1a4 CIEIUAIbHbIX XHU-
MUYECKHUX AUCLUIUIMH, U PYTUX KYpPCOB.

1.4. TlepeyeHb IUNIAHUPYEMBIX Pe3yJbTATOB 00yUYeHHUSs] MO AUCHUILIUHE (MO-
AYyJ10), COOTHECEHHBIX C IJIAHUPYEMBIMHU Pe3yJIbTATAMH OCBOEHUS 00pa-
30BaTeJbHOM NPOIrPaAMMbI

B pe3ynbraTe u3ydeHHs Kypca CTYAEHTHI JOJKHBI OBIAJETh CIEAYIOIIUMHU
3HAHUSMU U HABBIKAMU:
3HaTh:
— TMOHMMATh JIOTHKY B3aUMOCBS3H "CTPYKTypa TBEPAOIO TEJIA - CBOWCTBO";
— TMOHHUMAaTh POJIb CTPOCHUS TBEPJIOTO TeJIa B MPOSIBICHUM PA3TUYHBIX (PU3H-

YECKUX CBOWCTB.

Ymersn:

— TMPOJAEMOHCTPHUPOBATH CBSI3b XUMUYECKOIO COCTAaBA U CTPYKTYpPbl HEOPTaHU-
YECKUX MaTePHUaioB ¢ UX (PU3NUECKUMU CBOMCTBAMY;

— BBIOpaTh ONTUMAaJIbHBIE MPEMAPATUBHBIE METOIbI JIJIsl IOJYYEHUsI HEOpTaHU-
YECKUX MaTepHUaoB 3aJJaHHOTO COCTaBa U CTPYKTYPHI.

Baapers:

[1K-1 Crocoben ocyimecTBIATh CTaHIAPTHBIC OTEPAIMH IO TpeIaraeMbIM
METOJMKaM, HalpaBJICHHbIE HA MOJIYYEHHUE U UCCIIEA0BAaHUE PA3TUYHBIX COEIH-
HEHUU U MaTEpPHUaJIOB,

[1K-4 crocoOHOCTh IPOTHO3UPOBATH CBOMCTBA BEUIESCTB U MAaTEPUAIOB B 3a-

BUCHUMOCTH OT XHMHYECKOTO CTPOCHHUS U ONPEACNSITh 00JaCTH MX BO3MOYKHOTO

MPUMEHEHUS.



No WNunekc | Coneprkanue komre- | B pesynpraTe n3yueHus yueOHOM TUCHUIUIUHBI 00Y-
. | KOMIe- | TeHIMH (nnu e ya- YAIOIIUECs JOIKHBI
| TeHUMH CTH) 3HATH YMeThb BJIaJleTh
1. MK-1 CIOCOOHOCTBIO  BBI- | OOILIME 3aKOHO- | MpeIarath ajaeK- | TeXHUKON
MOJIHATH ~ CTAHJAPT- | MEPHOCTH B W3- | BATHBIE  METObI | POBEACHUSA
HbIE ONEpaluu 1O | MCHEHUU (YHK- | IOJTY4YEHUS TPU | KAYECTBEHHBIX
npeagaraéMblM METO- | IUOHAIBHBIX Iu3ailHe MaTepu- | U MOJYKOJIH-
JIMKaM HaIpPaBJICHHBIC | XapaKTEPUCTUK | aJlOB C 33JaHHBI- | YECTBEHHBIX
Ha MOJIyYEHHWE U HC- | IPU BapbHUpPOBa- | MU (GyHKINO- | OIICHOK
CIIEZIOBaHUE PA3NUY- | HUM KPUCTAJUIM- | HAIbHBIMHU XapakK- | CTPYKTYPBl U
HBIX COEJUHEHUH U | YECKOH, Jie- | TEPUCTUKAMH, CBOICTB
MaTepUajIoB (GeKTHON CTpYyK- | - JaBaTh Mpeaso- | GyHKIHO-
Typbl, — MHKpO- | )KEHUSI TPHU T[O- | HATBHBIX Ma-
CTPYKTYPbl ¥ | CTAHOBKE WJIM UH- | TEpPUAIOB
CrocoO0B MOIy- | TepHpeTaluu
YEeHHUS MaTepHa- | IKCIIEPUMEHTa 0
JIOB MOJIyYEHUIO U HC-
CIIEZIOBaHUIO Ma-
TEpPHAJIOB
2 IK-4 | cnocoOHOCTH TPOTHO- | OOIIME BOMPOCHI | OPUEHTHPOBATHCS | OOIIMMHU  BO-
3UpOBaTh  CBOWCTBA | TpUAIbl «PYHK- | B TEOPETUYECKOW | MpOcCaMH IKC-
BEIIECTB M MaTepHa- | HUSA-CTPYKTypa- | 06aze «CTPyKTypa- | IepUMEHTaIb-
JIOB B 3aBHUCUMOCTHU | CBOHCTBOY CBOICTBO» HBIX WU DKCIIe-
oT XUMHAYECKOTO PUMEHTAIBHO-
CTpPOCHHSI U OIlpeae- pacueTHBIX
IATH  00NMacTH  UX METOAOB H3Y-
BO3MOXXHOTO TIpHUMeE- yeHus: (PyHK-
HEHHUSL. [IUOHATBHOCTH
MaTepUajoB

2. CTpyKTypa M coepKaHue TUCHUILTHHBI.
2.1 PacnpenesieHue TPy10€MKOCTH IMCHMILIMHBI 10 BUAAM padoT.
O6mass TpyA0€MKOCTh NUCIUIUIMHBI cocTaBiisieT 2 3ad.ed. (72 4dacoB), uX

pacripefiejieHue Mo BujaM paloT MpPEeACTaBICHO B TaONUIE (011 CcmyOeHmos

0DO).
Bun yuebHoi paboTbl Bcero CemecTpbl
4acoB (dacer)
8
KonTakTHasi paboTa, B TOM 4ncJe:
AyauTopHble 3aHATHS (BCEro): 28,2 28,2
3aHATHS TEKIIHOHHOIO THIIA 12 12 - - -
JlaGopaTopHble 3aHATHS 12 12 - - -
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPHI, IPAaKTHYe-
CKUE 3aHSITHSA) i i i i i
Nnas koHTaKkTHasA padora:
KonTponb camocrositenpaol padotsl (KCP) 4 4
ITpomexyrounas atrectanus (MKP) 0,2 0,2
CamocrosiTeJibHass padoTa, B TOM YUCJIe: 43,8 43,8




Kypcosas paboma (noarotoBka u HalmMcaHue)

Ilpopabomxka yuebnoco (meopemuuecxkoeo) mamepuana 358 |358| - - -

Buvinonanenue unousuoyanvrvix 3a0anuii (n002omosKka
coobwenull, npeseHmayuii)

Pegpepam - - - - -
[ToaroToBka K TeKynieMy KOHTPOJIIO 8 8 - - -
KonTpoas:
[ToaroroBka K 5K3aMeHy - -
OO0mas Tpya10eMKOCTh qgac. 12 72 - - -

B TOM 4YMcJle KOHTAKTHasA

0 cj1e KOHTaKTHA 282 | 282
padora
3a4. e 2 2

2.2 CTpyKTYpa M CUMILUIUHBI:

Pacnipenenenne BuaoB yueOHOI pabOTHl U MX TPYJOEMKOCTHU IO pa3zeiiaM
JUCITATITAHBL.
Paznesnsl AMCHMILIMHEL, H3ydaeMble B 5 cemectpe (0151 cmyodenmos ODO)

No KonnuectBo yacos
N o AyauTtopHas CamocTros-
pa3 AUMCHOBAHHE Pa3/ICiioB
nena Bcero pabota TeabHas padbora
JI 113 JIP
1 2 3 4 5 6 7
BBenenue. OCHOBHBIE METOIBI
1. U OCOOEHHOCTHA CHHTE3a IUIE- 14 2 4 8
HOK W ITOKPBITHIA.
Honnags mpoBOOUMOCTH B
2, POBOA 9 3 6
TBEPABIX TEJax.
3 BricokoTemmnepaTypHblie 8 2 6
' CBEPXITPOBOIHHKH.
Ceruero-, IUPO- U IbE30DJIEK-
4, » TP 7 1 6
TPHKH.
MaruuTHElE CBOIICTBA TBEP-
5, p 7 1 2 4
IIBIX TEI.
6. JIFOMHHECIICHIINS U JIa3ePHI. 5 1 4
Crexiioo0pa3Hble MaTepHANIBI
7. P PHATEL | g8 1 2 58
KepaMUKa U KOMIIO3UTHI.
8. HanoxoMImo3uTel 9 1 4 4
Bcero: 12 12 43,8
2.3 Conep:kanue pa3iejoB IMCUUIIMHBI:
2.3.1 3aHAaTHA JEeKIIUOHHOT0 THIIA
HanmenoBanue ®dopma TEeKyIEero
Ne Conepxanue pasaena
paznena KOHTPOJIS




2

3

4

BBenenne. (OcHOBHBIE
MeETOAbLI U O0COOCHHOCTH
CHHTe3a ILUIEHOK H IIO0-
KPbITHIA.

Knaccudukanus HEOpraHWYECKHUX Mare-
pUajIoB IO COCTaBy, CTPYKType, CBOW-
cTBaM M obnacTsM mnpuMeHeHus. Hepap-
XUsl CTPYKTYPbl MAaTEpUAJIOB.
Tsepaodazusie peakuu U HakTopbl, BIU-
SIoIIMe Ha X nporekanue. CoBpeMeHHbIE
(U3NKO-XUMHUYECKHE MPOIECChl MOoyye-
HUsSI HAHOMAaTepHUaJOB M YJIbTpaaucIepc-
HBIX MaTEpUasoB.

YcTHBIT onpoc

Honnasi nmpoBoAMMOCTb
B TBeP/bIX Tejax

Honnas IIPOBOAMMOCTE U TBEPABLIC JJICK-
TPOJIUTEIL. Tunugaeie TBCPABIC OJJICKTPO-
JIMTBI U MCXAHU3M ITPOBOJIUMOCTH.

[IpoBepka nucbmMeH-
IbIX MHJIMBHUIYaTbHBIX
3aJaHuN

BricokoTeMnepaTrypHble
CBEPXIPOBOAHUKH.

CBepXMmpOBOIHUKH, OOJACTH WX TIpUMeE-
HeHusl. (OcoOeHHOCTH KpPUCTANIOXUMUU
BBICOKOTEMITIEPATYpPHBIX CBEPXITPOBOIHU-
koB. Kputnueckue mnapamerper BTCII,
OCHOBHBIC TpeOOBaHUA K HUM. MeETOMbI
n3meHeHus xapakrepuctuk BTCIL

Komnoksuym

Cernero-, mupo- M mnbe-
303JIeKTPHUKH.

Baxkneimme Kiaccbl AMAIEKTPUKOB, HX
OCHOBHBIC  XapPaKTCPHUCTHUKHU. Ceruero-
IEKTPUKH, CETHETHIJIEKTPUKH, OCOOEH-
HOCTH HX CTpYyKTyphl. Mcrions3oBanue ce-
THETOIEKTPUYECKUX MaTEpHUaJIOB IS
xpaHeHus: uHpopmanuu. [TuposnekTpuku
U IIb€303JIEKTPUKH.

YcrHbIit onpoc

MaruuTHble CBOMCTBa

TBEPAbIX TeEJI.

OcHOBHBIE KJIaCCHl MarHUTHBIX MaTepha-
J0B, obnactTu ux mnpumeHeHus. OcoOeH-
HOCTH CTPYKTYPBI OKCHJIOB TIEPEXOJIHBIX
METaJJIOB, IIMKWHENEH, TPaHaTOB, WIbMe-
HUTOB M TEPOBCKUTOB.

VYeTHbII onpoc

JIromMuHecueHIIMA W Jia-
3epbl.

Buner momusecueHuuu. OCHOBHBIE CO-
CTaBISIIOIIME CTPYKTYpPhI JHOMHHO(OpA.
Tunuynele TIOMUHO(OPHI, OCOOEHHOCTH
X CTpyKTypsl. loHbI-akTHBaTOpHL. TBEp-
JOTEJIbHBIE J1a3epbl U MAaTEpUalIbl A Ja-
3€pOB.

VYceTHBIT onpoc

Crexknoo0pa3nbie mare-
puajbl, KepamMHKa H
KOMIIO3UTBI.

Kunernka m TepMoauMHaMHKa IPOLIECCOB
KpUCTAJIN3allMd U CTEKJIOBaHUS. Peanb-
Hasi CTPYKTypa OKCHUIHBIX, (DTOPHUIHBIX,
CHWJIMKAaTHBIX, OOpaTHbIX, (PocPaTHBIX U
XaJIbKOTEHUJIHBIX CcTeKoJ. KoHueHTpamnu-
OHHOE pacciioeHue crekos. dusnko-
XUMHUYECKHE TIPUHLIUIIBI YIIPOUYHEHUS CTe-
KOJ. XHUMHUYECKHE OCHOBBI TEXHOJIOTUU
BBICOKOUYHMCTBIX CTEKOJ JUIsl ONTOBOJIOKHA.
CrekyiokepamMMKa, CBOWCTBa U 00JIaCTH
npumeHeHus. Ctpykrypa kepamuku. Ke-
pamuueckre Kommno3uTel. Cutamiel. Me-
Tajudeckue crexia. CBolicTBa MaTepua-
JIOB Ha OCHOBE METAJUIMYECKUX CTEKOJL

Komnkosuym




DOTO- U TEPMOXPOMHBIE CTEKJIA.

HaHoKkoMIIO3HUTHI.

HanokoMITO3UTHI. HanorexHonoruu:
KiIaccuukanms HaHOCTPYKTYpP. MeTosl
CHHTE3a U CTAOMJIM3alMM HAHOYACTHII.
[IpumeHenne (HyHKIIMOHAIBLHBIX HaHOMa-
TEPUAJIOB.

KomnnokBuym

2.3.3 JIaboparopHbIe 3aHATUA

HaunmenoBanue
pasjena

dopma TeKyIero

HaumenoBanue 1abopatopHbix padboT
KOHTPOJIS

2

3 4

OCHOBHBIE METO-
Il U OCOOEHHO-
CTH CHHTE3a IlIe-
HOK U ITOKPBITHH.

[IpoBepka mnUCHbMEH-
HBIX  MHAUBUIYaJb-
HBIX 3aJlaHUI

CuHTe3 MOKPHITUI HA OCHOBE CBA3YIOIIUX U
HAMNOJIHUTEJIEN Pa3JIMYHOrO THUIIA.

Creknoobpa3Hbie
MaTepuaibl, Ke
paMuKa U KOMIIO-
3UTBHI.

CuHTE3 KOMIIO3HUTHBIX MaTCpPHaJIOB. I/ISY‘IC—
HHUC IMPOYHOCTHBIX XapaKTCPUCTUK KOMIIO3U-
TOB.

[IpoBepka nucbmMeH-
HBIX UHJIUBHUIYaJlb-
HBIX 3aJIaHUHN

HanoxoMmo3uTsl

IIpoBepka nuceMeH-
HBIX UHJIUBUIYallb-
HbBIX 3aJaHuH

CuHTE3 HaHOKOMITO3UTOB B PacCTBOPE.

2.3.4 IlpumepHasi TeMAaTHKa KypCOBBIX padoT

KypcoBbie paboThl — HE IPETYCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAUYECKOr0 O0eCHeYeHUN Jsi CAMOCTOSITE/b-
HOI1 padoThl 00Y4AKOIIMXCS MO JUCHHUIINHE (MOTYJIIO)

Hepequb y‘le6HO'MeTO,I[I/I‘{eCKOFO obecreueHust JAUCIHUITIIMHBI 11O

Ne Bun CPC BBITIOJTHEHUIO CAaMOCTOSITEIbHOU paboThl
1 2 3
9. ITpopabotka u | 1. Muxaitnun FO.A. CreruanbHble TOJIMMEPHbIE KOMIIO3UIIMOHHBIE
noBTopeHue |marepuaibl. — CI16.: Hayunsle ocHOBBI U TexHos0rnu, 2008. — 660 c.
JEKIIMOHHOTO | 2. DJIeKTpOHHO-MH(YOPMAIIMOHHAs CUCTEMa YHUBEpCUTETa, OMOIHo-
MaTepHala, Teo- | TeKa YHUBEPCHTETa, MH(POPMAIIMOHHBIE AIEKTPOHHBIE PECYPCHI CETH
peruyeckas ca- «HTEpHET»
MOITIOITOTOBKA
10. |Iloaroroska k JIP| 1. JIaBopaTopHble MpakTUKYMBbI Kadeapsl 00111ei 1 HeOpraHU4eCKOn

xumuu 1 UBT
2. MeTtonn4eckue peKOMEHAAINN K OpraHU3aluy ayAUTOPHON U BHE-
ayJIUTOPHOM (CaMOCTOSITEIIbHOW) PabOTHI CTYICHTOB: METOIMUECKHE
ykazanus / coct. T.I1. Cropoxxenko, T.b. I[Tounnok, A.B. becnanos,
H.B. Jlo3a. — Kpacuogap: Ky6anckuii roc. ya-T, 2018. 89 c.

Y4yeOHO-MeTOANYECKHE MAaTEPHAIIBI JJISI CAMOCTOSATEILHON pab0OThl 00YJAIONTUXCS U3




Yrciia MHBAIHM/IOB U JIUI] C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 310poBbsi (OB3) mpenocras-
JSIOTCS

B (hopMax, aanTUPOBAHHBIX K OTPAHUYCHHUSM HX 370POBbS M BOCHIPUSATHS HH(OPMAITIH:

JList TUI ¢ HapYIICHUSIME 3PCHUS

— B Ie4aTHOH (hopMe YBEITMYCHHBIM MIPU(TOM,

— B popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B ¢opMme aynuodaiina (mpu HATAYIHH),

— B ITe4aTHOM (opMe Ha si3bIKe bpaiins (mpy HaTu4um ).

JI1s 5L ¢ HapyIIeHUsAMU CIlyXa:

— B IIe4aTHOM (opme,

— B (popMe AIIEKTPOHHOTO TIOKYMEHTA.

J1J1st U1 ¢ HapyIIEHUSIMH OTIOPHO-JIBUTATEILHOTO amiapara:

— B miedaTHoi opme,

— B popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B ¢opMme aynuodaiina (mpu HATHIHH).

JlaHHBIN TIEpeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHIE€HTA

oOyJaronuxcs.

3. OOpa3oBare/ibHbIE TEXHOJIOTHH

B cootrBerctBuu ¢ tpedoBanmsamu GI'OC BO no HanpaBieHnio «XUMHAS» pearn3anis KOMIIETEHT-
HOCTHOTO TOJXO0JIa NPeAyCMaTPUBAET IUPOKOE UCIONIB30BaHME B YUeOHOM TMpoliecce aKTUBHBIX M HH-
TEPaKTUBHBIX ()OPM IIPOBEICHUS 3aHITHH.

HeotpeMiemoii cocTaBHOW 4acThI0 BHIOB YYEOHBIX 3aHATHHA W OJHOW M3 BXKHEHIIUX MPH TTOATO-
TOBKE CTYJIEHTOB SIBJISIETCS JIAOOPAaTOPHBIM MPakTHKyM. VIMEHHO 1a00paTOpHBIN MPaKTHUKYM MO3BOJISET
pcajin30BaTh BOCAWHO MOHATUA «3HATH», KYMETb)», «BJIAACTh HABBIKaMW IIPU IMPOBCACHUN SKCIICPHUMCH-
TaJIbHBIX HccienoBaHuil. IIpym nmpuMeHeHHH HPOOIEMHOrO IMOAX0Aa K pabdoTe CTYAEHTOB CTaHOBUTCS
BO3MO’KHBIM peIlIeHHEe CIIeIyIOIIero KoMIUIeKca 3aau:

- (opMupoBaHKe y CTYICHTOB 3HAHUS U IOHUMaHUS (PU3NIECKON CYNTHOCTH U3y4aeMbIX MPOIIECCOB
W SIBIICHHI;

- pa3BUTHE CIIOCOOHOCTEH K TBOPUYECKON HCCIIEA0BATENILCKON padoTe;

- YMCHHUC NPUMCHATH B MPAKTUKE HAYUYHBIX I/ICCJ'IeIlOBaHI/Iﬁ Pa3IMYHbIC SKCIIEPUMEHTAJIIBHBIC METO-
JIIKH;

- 3HAHWE OCHOB IOCTAHOBKH 3KCIIEPUMEHTOB C HNPUMEHEHHEM Pa3InYHOrO HCCIIEI0BATEILCKOTO
000pyTOBaHUSL.

I[J'Ii[ HWHBAJIMJIOB U JIUI] C OIrPAaHUYCHHBIMH BO3MOXHOCTAMU 3/I0POBbA YCTAHABJIUBACTCA 0COOBIH
MOPSIIOK OCBOEHMSI YKa3aHHOW NMCHMIUIMHBEL B 0Opa3oBaTenbHOM Iponecce HCHONb3YIOTCS COLUAIBbHO-
aKTHUBHBIC U pe(ICKCUBHBIC METOJbI O0YYCHHUS, TEXHOJOTHH COIMOKYJILTYPHOU pea0HIINTAIIMU C LEIbI0
OKa3aHUA MOMOIIX B YCTAHOBJICHUU NOJHOLCHHBIX MCKINMYHOCTHBIX OTHOIIIEHUH C APpyruMu CTyJa€HTa-
MH, CO3JaHUU KOM(OPTHOrO NCHXOJIOTMYECKOro KiMMaTa B CTYJEHYECKOH rpymiie. Brimeo3HaueHHbIE
o0pa3oBaTebHbIC TEXHOJIIOTHH JAI0T Hanbosee 3¢ (eKTUBHbBIE pe3yIbTaThl OCBOSHUS AUCLUIIMHBI C TO-
3I/IIII/II\/'I aKTyajiu3anuu COACpKaHHA TEMBI 3aHATUA, BI)Ipa6OTKI/I IMPOAYKTUBHOI'O MBINUJICHUA, TCPMHUHOJIO-
THYECKONH TPAMOTHOCTH M KOMIIETEHTHOCTH 00Yy4aeMOro B acleKTe COLMAIbHO-HANPAaBIEHHON MO3ULINN
Oyaylero CenuuainucTa, 1 MOTUBALMM K MHULMATUBHOMY ¥ TBOPYECKOMY OCBOCHHUIO yueOHOTO MaTepu-
ana.

Bup 3anstus Hcnonb3dyemble  uHTEepakTuB- | KomnuectBo
Cemectp
(JI, TIP, JIP) | Hble 0Opa3oBaTeIbHBIC TEXHOJIOTUU | YacOB
8 JI Jlexius ¢ aneMeHTaMu Tiearoruyde- | 8

CKUI IBPUCTHKH, JCKIIMOHHAS WUTPa
(Jiex1ust ¢ 00paTHOM CBA3BIO)




JIP perieHue npoOJIeMHBIX CUTyanuii B | 8
COCTaBe MaJIBIX TPYII, TUCKYCCH-
OHHas 3aIuTa J1a00paTOPHBIX pa-
60T

Hroro: 16

Jnst muu ¢ orpaHUYEHHBIMA BO3MOYKHOCTSIMU 3/10POBbS MPEYCMOTPEHA OPraHU3aALMs KOHCYIIb-
TalUN C UCIIOJIB30BAHUEM 3JIEKTPOHHOU MOYTBHI.

4. OueHoOYHbIE U METOAUYECKHE MATEPHAJIbI
4.1. OueHo4YHbIE CPEICTBA AJISl TEKYIIEero KOHTPOJISl YCIIeBAeMOCTH H NPO-
MEKYTOYHOM aTTecTaunu

OrneHka KkauecTBa OCBOEHMS IMCLUIUIMHBI 00yYaroIIMMHCS BKIFOYAET IPOMEKYTOUHBINA U
TEKYIIMH KOHTPOJIb YCBOCHMsI 3HaHUHU. COOTBETCTBYIOLIME OLICHOYHBIE CPEICTBA OTPAXKCHBI B
OOC AMCUMILITUHBIL.

Texymuii KOHTPOJIb 3HAHUHM CTYJIEHTOB OCYILECTBIISETCS IOCTOSIHHO B TEYEHUU Y4eOHOIO
roja. Buapl Tekymiero KOHTPOJIs: YCTHBIH (TMCbMEHHBIN) OMPOC Ha JEKIHIX, 3auTa Jadopa-
TOPHBIX PaloT, 3all[UTa paCUETHBIX 3aJJaHU, TECTUPOBAHUE, IPOBEPKA 3HAHUI 110 pe3yibTaTaM
CaMOCTOSTENIbHOM PabOThl CTYZEHTOB, OLICHKA AKTUBHOCTH CTYJCHTA Ha 3aHATHUSAX.

OCHOBHBIM BHJIOM TEKYIIETO KOHTPOJISI 3HAHUH CTYJICHTOB OYHOH (POPMBI 0OyUEHUS SIBIISCT-
Csl BHYTPUCEMECTPOBAs aTTeCTallusl, KOTOpasi MPOBOAMUTCS OJMH pa3 B CEMECTp B 00s3aTeIbHOM
MOPSI/IKE HA BCEX Kypcax B COOTBETCTBHHU C rpa)koM y4eOHOT0 Iporiecca TaHHOTO CEMecTpa
3aBepIIAETCS HE MO3/IHEE YEM 3a MECALL IO Havyajla IPOMEKYTOYHON aTTECTALUH.

[TpomerxyTouHas arTecTanus MPOBOJUTCS 0 JAHHOW AUCUUIUIMHE B (popme 3auerTa.

OueHouHbIE CPENCTBA I MHBAINMIOB U JIML C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBBS
BBIOMPAIOTCS C YUETOM MX UHIUBUAYAIbHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEM.

-[Ip1 He0OXOAUMOCTH UHBAJIM/IAM U JIMLIaM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBbSI

IIPEIOCTABIISAETCS JOMOJHUTENBHOE BPEMs JUIsl IOATOTOBKHM OTBETA HA DK3aMEHE;

-IIpY TIPOBEACHUHU MTPOLIEAYPHI OLICHUBAHUSI PE3YJIbTaTOB O0YUEHHS] MHBAIMJIOB U JIUI] C

OTrpaHMYEHHBIMH BO3MOXXHOCTSIMU 37J0POBbsI IPEAYCMATPUBAETCS UCIIOJIb30BaHNE TEXHUYE-
CKHX CPEJCTB, HEOOXOJIMMBIX UM B CBSI3U C UX HMHAMBUAYAIbHBIMH OCOOEHHOCTSMH;

- IPU HEOOXOIUMOCTH JUIs OOYUAIOIIMXCS ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS U
MHBAJINJIOB IPOLEAYypa OLIEHUBAHUS PE3yJIbTaTOB O0YUYEHUS MO AUCLIUIIIIMHE MOKET IPOBOAUTh-
Cs1 B HECKOJIBKO ITAIlOB.

[Tpouenypa oreHMBaHUS pPe3yIbTaTOB OOYUEHUSI HHBAIM/IOB U JIUI] C OTPAaHUYEHHBIMH BO3-
MOYKHOCTSIMH 3/I0POBbsI 110 TUCIMILIMHE (MOAYJI0) MPeAyCMaTpPUBAET MPEAOCTaBICHUE HHPOP-
Maiuu B popMax, aJanTHPOBAHHBIX K OTPAaHUYEHUSM UX 370POBbsl U BOCIPUATHS UH(OPMALIUU:

Jlist i1 ¢ HapyIIeHUsIMU 3pEHUS:

- B IIEYaTHOH (OopMe yBETUUEHHBIM IIPUPTOM,

- B (JOpMeE 3IEKTPOHHOTO TIOKYMEHTA.

Jlig i1 ¢ HapyIIeHUsIMU CilyXa:

- B TIeYaTHOM (opme,

- B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

Jlist i1y ¢ HapyIIeHUSIMH OIIOPHO-/IBUTATEILHOTO alapara:

- B IIEYaTHOH (opme,

- B QopMe 3IEKTPOHHOTO TIOKYMEHTA.

JlaHHBIH IepedeHb MOXKeT ObITh KOHKPETU3UPOBAH B 3aBUCMOCTH OT KOHTUHI'€HTa 00y4a-
FOLUXCA.



CTpyKTYypa OlleHOYHBIX CPEICTB Il TEKyllel U MPOMeKYTOYHOI aTTe-

cTalnnumu
HanmenoBanue
Koa konTponupy-
. OLICHOYHOI'O CPEJICTBA
Ne | Konrtponupyemsie pa3aeibl | €MOH KOMIIETEH- I -
/T (TeMBbI) AUCITUTUTMHBI™ 1y (WM ee Ja- . POMEY
o) Texymuii KOHTPOJIb | TOYHAS aTTe-
CTaIus
Beenenue. OCHOBHBIE METO- I1K-1, TIK-4 Omnpoc Bormpocs! Ha
1 | aBl ¥ OCOOEHHOCTH CHHTE3a | (3HaAmb, ymemy) 3a4yere
IJICHOK U TTOKPBITHIA.
HNonnass npoBOAMMOCTH B ITK-1, T1K-4 IIpoBepka nuch- Bomnpock! Ha
2 TBEPJBIX Teax. (3Hamy, 61a0emyv) | MEHHBIX UHIUBU]TY- 3auere
QJIbHBIX 3a/1aHUN
3 BricokoTeMneparypHbie ITK-1, T1K-4 KomnokBuym Bomnpoce! Ha
CBEPXIIPOBOJAHMKH. (3Hamv) 3aueTe
4 Cernero-, mupo- U IIbE30- I1K-1, YceTHBI onpoc Bormpocs! Ha
AIICKTPUKH. (3Hamv) 3a4ere
5 MarHuTHbIE CBOMCTBA TBEP- [K-1, I1K-4 VYcrHblil onpoc Bomnpoce! Ha
JIBIX TEJI. (3Hamv) 3a4ere
JIroMuHECIIEHIUS U J1a3€PBl. I1K-1, [IK-4 YcTHBI onpoc Bormpocs! Ha
6 (3Hamv) 3a4ere
CreknooOpa3Hbie  Marepua- I1K-1, T1K-4 KomnnokBuym Bormpocsl Ha
7 | J1bl, KEpaMUKa U KOMIIO3UTHL. | (3Hamb, ymemn, 3aueTe
61a0emv)
HanokoMmno3ursl [1K-1, TTK-4 Konnoksuym Bormpocs! Ha
8 (3Hamw, ymemy, 3auere
61a0env)

IHoka3zarejn, KpUTEPHH M HIKAJA OLEHKU CPOPMHPOBAHHBIX KOMIIETCHIMH

Kox n HanuMmeHo-
BaHHE KOMIIETEH-

CooTBeTrcTBHE YPOBHEH OCBOCHHMS KOMIIETCHIIUH IIVIAHUPYEMBIM pe-
3yJbTaTaM 00y4eHHusl U KpUTepPUAM MX OlleHUBAHUS

197071 NMOPOroBbIN 0a30BbIil NPOABHHYTBII
Ouenka
Y 10BIETBOPUTEIILHO Xopo110/3auTeHo OTnu4HO /3a4TEHO
/3a4TEHO

CIIOCOOHOCTBHIO BBI-
IIOJIHATH CTaHJIapT-

HBIC

IIpeaIaracMbIM Me-
TOAMKAM
(TIK-1)

3HaeT - ob1mue 3aKo-
HOMCPHOCTHU B U3MC-
HEeHUH (PyHKIMOHAIIB-
HBIX XapaKTEPUCTUK
NpY BapbHUPOBAHUU
KPUCTAJUTMYECKOM,
NeQeKTHON CTPYKTY-
PBl, MUKPOCTPYKTYpPBI
U CII0cOo0OB TOTyUe-
HUST MAaTEPHUAIIOB

ornepanuu 1o

3naem —
3aKOHOMEPHOCTH B U3-
MEHEHUHU (YHKIHO-
HAJIBHBIX XapaKTepH-
CTHK NPH BapbHpPOBa-
HUH KPACTAJUTMYECKOM,
ne(QeKTHON CTPYKTYpHI,
MUKPOCTPYKTYPHI U
CHOCOOOB MOTyYEHHS
MaTepuasoB, 0COOEH-
HOCTHU CHHTE3a KOMIIO-
3UTHBIX MaTepHAJIOB,
NPUHIUIBI CO3JIAHUS U

3naem —
3aKOHOMEPHOCTH B
U3MEHEHUU (QYyHK-
IIMOHATBHBIX XapaK-
TEPUCTHK NPH BaAPh-
WPOBaHUH KPUCTAJI-
JMYECKOH, 1eeKT-
HOM CTPYKTYpBHI,
MHUKPOCTPYKTYPbI U
croco0oB mosyue-
HUS MaTepUaoB,
0COOEHHOCTH CHUHTE-
3a (PYHKIIMOHAJIBHBIX
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BapbUPOBAHUSI CBONCTB
MaTepuaioB

MaTepHaloB, IPUH-
L{UIIBI CO3JAHUS U
BapbUPOBAHUS
CBOICTB Marepua-
JIOB, BIIMSIHUE YCJIO-
BHI CHHTE3a Ha
CBOMCTBA, CTPYKTY-
py Marepuasnos, OC-
HOBBI CUHTE3a
(GyHKIMOHATBHBIX
MaTepHaJOB

YmMmeer — peanusoBbl-
BaThb OCHOBHBIE METO-
Ibl  TIONyYCHUS TIPH
IM3aiiHe MaTepHaloB
C 3aJaHHBIMU (YHK-
[IMOHAJIbHBIMU XapakK-
TEPUCTHKAMH,

YMeer - pealn30BBI-
BaTh OCHOBHBIE METO/IbI
MOJIY4eHUsT TpH  JIU-
3ailHe MarepualioB ¢
3aJJaHHBIMA  (DYHKITHO-
HAJIbHBIMU XapaKTepH-
CTUKaMH,

- JaBaTh MPEIJIOKECHHS
MpU TIOCTAaHOBKE WJIU
MHTEPIIPETAlUA JKCIIe-
pUMEHTa TIO0 TIOJIyde-
HUI0O U HCCIEIOBAHUIO
MaTepuasioB

YmMeer - npemyarath
a/IeKBaTHbIE METO[IbI
IOJIyYEHUsI IPU JIU-
3alilHe MaTepuajioB C
3aJaHHBIMH  (DYHK-
UOHAIBHBIMU  Xa-
paKkTepUCTUKaMH,

- IaBaTh IpeIIoKe-
HUS IIpU IOCTaHOBKE
WIN UHTEPIPETaLUuU
9KCIIEPUMEHTA 110
HOJYYEHHUIO U HC-
CJIEIOBaHUIO MaTe-
pHAJIOB,

Bnaneer - TexHukon
NPOBE/ICHUS Kaye-
CTBEHHBIX H MMOITYKO-
JIMYECTBEHHBIX OI1e-
HOK CTPYKTYPBI U
CBOICTB PyHKIIHO-
HATBHBIX MaTEPHAIIOB

Braoeem — texHuxoi
IIPOBEJCHUS Kaye-
CTBEHHBIX U IOJIYKOJIH-
YECTBEHHBIX OLICHOK
CTPYKTYpPBI U CBOWCTB
(bYyHKLINOHATIBHBIX Ma-
TE€pUaIOB, OCHOBAaMU
CHUHTE3a HAaHOMaTepHa-
JIOB B PacTBOpax, KOM-
MIO3UTOB, KEPAMUKH

Braoeem — texnu-
KO cuHTe3a U 1po-
BEJICHMSI KaUeCTBEH-
HBIX U IOJYKOJINYe-
CTBEHHBIX OLIEHOK
CTPYKTYPHI U
CBOMCTB (pyHKIIHO-
HaJIbHBIX MaTepua-
JIOB, OCHOBAMH CHUH-
Te3a HaHOMaTepua-
JIOB B pacTBOpax,
KOMIIO3UTOB, Kepa-
MUKH

CIIOCOOHOCTH  TIPO-
THO3UPOBAaTh CBOU-
CTBa BEUIECTB U
MaTepuajoB B 3a-
BUCHUMOCTH OT XH-
MHYECKOTO CTpOe-
HUSL U OIpeNeNiTh
o0jactTu UX BO3-
MOXHOTO  TpUMe-
Henus. (ITK-4)

3HaeT: - o0I111E BO-
IIPOCHI TPUA/IBI
«yHKIUSA-CTPYKTYypa-
CBOMCTBO»

3HaeT: OCHOBBI COBpE-
MEHHBIX BO33pEHUI Ha
Tpuany «HyHKIM-

CTPYKTYpa-CBONCTBO»

YMeeT: ucnoinb3o-
BaTh 3HAHUS O CO-
CTaBe, CTPYKTYpe U
(GyHKIIMOHATBHON
CIIOCOOHOCTH U3-
BECTHBIX THIIOB Ma-
TEPHUAJIOB VIS TTOTY-
YEHHS CUCTEM C 3a-
JIAHHBEIMU CBOMCTBA-
MU,

Ymeer:  opuEHTHPO-
BaTbCA B TCOPETHYC-
CKOM 0aze «CTPYKTY-

YMeeT: OCyILIECTBIATh
paloHaIbHBIA BBIOOD
pa3INYHBIX  JKCIEpPHU-

YMeeT noap30BaTbCst
HOPMAaTHUBHOW W WH-
dbopMarmoHHON JIH-
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pa-CBOMCTBOY MEHTAJIbHBIX M TEOpe- | TepaTypod M JOKY-
TUYCCKUX METOJOB U | MEHTaIHei JUIST
CPEJACTB ISl JIOCTHXE- | Moa0opa METOIUK H
HUS TIOCTABIICHHBIX IIe- | 000pyAOBaHus, He-
JIer 00X0a1UMOT0 IS
aHajgM3a  Marepua-

JIOB,
Bnaneer oOuumu Bo- | Bnaneer skcniepumen- Brnaneer HaBnIkaMu
MIPOCAMH SKCIIEPH- TaJbHBIMU U SKCIIEPH- MPUMEHEHHUS COBpE-
MEHTAJIBHBIX U DKCIIe- | MEHTAJbHO- MEHHBI KOHIIEIIMI
PUMEHTAJIBHO- pacyeTHbIMU METOJAaMHU | U BO33PEHUI, a TaK-
pacyYeTHBIX METOJIOB nu3ydeHus GpyHKImo- ’)K€ METOJOB XHMMU
u3ydeHus QyHKIHO- HAJbHOCTH TBEPJBIX B IMPaKTUYECKOW U
HaJbHOCTH TBEPJIBIX MaTepHuasoB AKCTICPUMEHTAILHON
MaTepHUaJIOB pabote u HHTEpIIpe-
Taluu (husuko-
XHMUYECKHX  JaH-

HBIX

TunoBble KOHTPOJIbHBIE 3aJaAHUA WJIN MHbIE MAaTEPHAJIbI, HEOOX0AMMBIE
AJIS1 OLleHKHM 3HAHMi, YMEHUH, HABBIKOB U (MJIM) ONBITA JEeATEJbHOCTH, Xa-
PAKTEPHU3YIOIIHX 3TANbI (POPMHUPOBAHUS KOMIIETEHI[UI B Mpolecce 0CBOCHUS
0o0pa3oBaTeJIbHOM NPOrPaMMBbI

@DOHJ OLICHOYHBIX CPEJCTB BKIIIOUAET KOJUIOKBUYMBI, J1a00OpaTOpHble pabOThl, O3BOJISA-
IOLIUE OLEHUTh 3HAHUS, YMEHUS U YPOBEHb IPUOOPETEHHBIX KOMIIETEHLIUH.

IIpumep KostokBuyma

Bricokoremnieparypubie cepxnpoBoaHuku (BTCII).

CaepxmpoBoaHuku | poaa.

CsepxnpoBoanuku |l pona.

IIuHHMHT.

Kputnueckuit Tok.

Kputnueckoe cocrostune BTCII.

OcHoBHBIE BUIbI CBEPXITPOBOSAIINX MaTEpUAIOB.

Mertonbl nonyuenust oobeMubix BTCII marepuanos: TBepaoda3Hblil CHHTE3, OPUEHTHPO-
BAaHHAsI KPUCTAJUIN3ALMS U3 IEPUTEKTUYECKOTIO pacIuiaBa.

Ob6nactu npaktuueckoro npumenenust BTCII-matepuanos.

N~ WNE

©

OueHouyHble cpeacTBa sl MPOBEACHUS IPOMEKYTOYHOM aTTecTAllul

B coorserctBun c IlonoxkeHuss 0 NMPOBENEHUU TEKYILIETO KOHTPOJS YCIIEBAEMOCTH MU
IpoOMeXyTOUHOM arrectanuu oOydaromuxcst Kyol'Y u ero ¢unmanoB - 3a4eTsl BBICTaBISIOTCS
[0 pe3yJabTaTaM YCIIEHIHOTO BBIMOJIHEHHS CTYIEHTaMM J1aOOpaTOpPHBIX pabOT, TECTUPOBAHMUA,
BBITIOJTHEHUS paCUETHBIX 3aJJaHUM.

JIaGopatopHblie pabOThI CUUTAIOTCS YCIEIIHO BBHIIIOJIHEHHBIMU B CIIydae MpeloCTaBICHUs
oTuera (KypHaja), BKIIOYAIOMIETO TEMY, II€JIb, X0 paOOThl, COOTBETCTBYIOIINE TAOIHIIBI, TPa-
¢buKH 1 OTBETa HAa TEOPETUUYECKHE BOMPOCHI M0 TeME pabOThl, a TAK:Ke apryMEHTHPOBAHHOCTb U
HAy4YHOCTb BBIBOJIOB M PE3YJIbTATOB MPU UX JUCKYCCHOHHOM 3allluTe.
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[IIkxama onleHUBaHUS - «3a4TEHO/ HE 3aYTEHO» (3aIUCh B JIAOOPATOPHOM >KypHAJIE CTY-

JIeHTa). «3auTeHOo» 3a JTabopaTOpPHYIO pabOTy CTaBUTCS B CIIydae, €CJM OHA BBHINOJHEHA B IOJI-
HOM 00BeMe ¢ COOII0AeHHEM HE00XO0IMMOI TIOCIICI0BATEIIFHOCTH ICHCTBUI M TIPaBHJI TEXHUKH
6e3omacHocTH. [IpaBHIbHO M aKKYpaTHO BBIMIOJIHEHBI BCE 3aIMCH, TAOJIUIBI, PUCYHKH, TpaduKkH,
BBIYUCIICHHSI, MPABHJIBHO IMpOoaHaTu3upoBaHbl omuOku. [Ipu sToM oOyuarommmcsi moka3aHo
CBOOOIHOE BIIAJICHHE MAaTEPHAIOM 1O AuciuIuinHe. «He 3auTeHo» craBuTCs B ciiydae, eciu J0-
nyHieHsl 0osee IBYX IpyObIX OIIMOOK B XOZE BBIMOJHEHHS U OQOPMIICHHS PadOThI, KOTOpPHIE
o0ydJaromyecs: He MOTYT HCIPaBHUTh JaXe MO TPeOOBAHUIO MPENoaaBaTess Wik padoTa HE BbI-
IOJTHEHA ITOJHOCTBIO, TOTIa OHA BO3BpAIAETCsl HA J10pabOTKy M 3aTeM BHOBb CHAETCS Ha IIPo-
BEPKY IIPENO/IaBaTEeIIIo.

BOHpOCbI AJIA TIOATOTOBKH K 3a4Y€Ty

NN E

10.

11.
12.

13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

23.

24,
25.
26.
27.
28.
29.
30.
31.

CrniocoObl cTabuIM3aluyd HAaHOYACTHII.

YriepoaHbie HAHOTPYOKH: CBOMCTBA, CHHTE3, TPUMEHEHHUE.

TuIbl 1 TEXHOJIOIMH NOJUMEPHBIX HAHOMATEPHUAIIOB.

[TonrmepHbIe HAHOKOMITO3UTHI C YTJIEPOAHBIMUA HATIOJIHUTEIISIMHU.

[TonrmepHbIe HAHOKOMITO3UTHI C KEPAMUYECKUMU HAHOPA3MEPHBIMU HANIOJIHUTEIISIMH.
CaolicTBa U 00JIACTH IPUMEHEHUSI COBPEMEHHBIX HAHOKOMITO3UTOB.

Knaccudukanus GpyHKIMOHATBHBIX M KOHCTPYKIIMOHHBIX MaTepUAJIOB

YpoBHU CTPYKTYpHI MaTepuanoB. Kpucrammueckas CTpyKTypa, TOUYCUHbIE U 0ObEMHBIC

nedeKThl CTPYKTYPHI.

Crexnoobpa3ubie MaTepuaibl. CTPyKTypa CTEKI000pa3HOTO COCTOSIHHUSL.
Crekiioo0pa3oBarenu 1 MOAU(PHUKATOPHI CETKU cTekIa. OTIMYUTENbHBIE CBOWCTBA CTEKIIA

KaK Marepuala.

[Tnenku, Hanomatepuansl. [In€HOYHBIE JATYNKHU HA OCHOBE MOHOCYJIb(GUIa caMapusl.
OyrepeHsl. YTIIEpOIHbIE HAHOTPYOKH, 0o0nacTH WX mpuMeHeHHus. HaHomarepwansl B

MMPAKTUYCCKU 3HAYUMBIX 00BEKTaX.

[Tonsitue kepamuku. CoctaB kepamuku. CTpykTypa kepamMuku. CBOMCTBa KEPaMUKH.
OrseynopHas kepamuka. Buibl TeXHU4ECKON KEpAaMUKH.

Kepamuka Ha OCHOBE TEXHUYECKHX OKCHJIOB.

Kepamunueckue npe3okepaMu4ecKre MaTepHabl.

Kepamuueckue Matepuainbl ¢ XMMHUUECKUMHU (QYHKIUSMHU.

Beicokoremnepatypuslie cBepxnpoBoHuku (BTCII).

OcHoBHBIE BUbI CBEPXITPOBOSAIINX MaTEpUAIOB.

Mertonbl nonyuenust oobeMHbix BTCII marepuanos: TBepaoda3Hblil CHHTE3, OPUEHTHPO-

BaHHAasg KpHUCTAJLJIM3alrsd U3 IICPUTCKTUICCKOI'O pacIiijiaBa.

Ob6nactu npaktuyeckoro npumenenust BTCII-matepuanos.
Knaccudukanus HeopraHM4eCKMX MaTepUaoB IO COCTaBy, CTPYKTYpE, CBOWCTBAM U 00-

JIaCTSAM IPUMCHCHU .

Uepapxus CTpyKTypbl MaTepuajoB: MOJEKYJSpHAs, KpPUCTAUIMYECKas W JOMEHHasd

CTPYKTYpa, TEKCTypa, IPUPOJIAa U CTPYKTYpa BaXKHEUIINX 1€(DEKTOB.

TBeprodazHble peakiuu 1 paKTopsbl, BIUSIONINE HA UX TPOTEKAHUE.

TonoTakcu4eckue U AMUTAKCUAIIBHBIE PEAKIUU.

CniocoObl MPUTOTOBIIEHUS! PEAKIIMOHHBIX CMECEH.

Peakuuu BHEIpEHUS! 1 HIOHHOTO OOMEHa.

DNEKTPOXUMHUYECKOE BOCCTAHOBJICHUE U HAHECEHHUE MTOKPBITHI.

AHOIHOE ¥ TEPMUYECKOE OKCUIUPOBAHHUE.

Karonnoe pacnbuienue. Mcnapenue B Bakyyme.

BelpamuBanue MOHOKpHUCTaLIIOB. I'maporepManbable MeToAbl. "Cyxue" MeToasl BBICO-

KOro JaBJICHHA.
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32.
33.
34.
35.

36.

37.

38.

39.
40.
41.
42.
43.
44,
45.

46.
47.
48.

49.

50.
51.
52.
53.

54.
55.

OcHOBHBIE IIPEJCTABICHAS O MEXaHU3MAaX POCTA IJICHOK U MOKPBITUH.

[TonmukpucTanaIn4ecKkue NOKpbITUS.

XVMMHYECKOE OCAKIEHUE IUICHOK U ITOKPBITUI U3 apa.

Texuonorust Jlenrmiopa—bnomkert. Baxneiimue gusnueckue METOIbI MOJIyUSHHS TLIe-
HOK Y MOKPBITUH.

HonHasi MpOBOAMMOCTh U TBEPJbIE IEKTPOJIUTHL. TUNHMYHBIE TBEPIbIE AIEKTPOJIUTHI U
MEXAHU3M IIPOBOJIUMOCTH.

[anorenua- U Kuciopojcoaepxane nonHbie npoBoaHuku. B-Al20s, Agl u ux npous-
BOJIHBIE.

Kpucrannoxumudeckue KpUTEpUM BO3HUKHOBEHMSI CYIEPHOHHOIO COCTOSIHMSI TBEPIBIX
Tel1. Baxkneimume 061acTi MpUMEHEHHS TBEPIBIX 3JIEKTPOIUTOB.

Baxxneimune Kiaccsl AMIEKTPUKOB, UX OCHOBHBIE XapaKTEPUCTHKHU.

CerneroseKTpUKH, CErHETUIICKTPUKH, OCOOEHHOCTH UX CTPYKTYPBI.

Mcnonb30BaHuE CErHETOIIEKTPUUECKUX MAaTEPUANIOB JUIsl XpaHEHUs HH(POPMAaLIHH.

[IMpO3IEeKTPUKH U NTBE30IIEKTPUKH.

JlnamarHeTUKH U apaMarHeTHKH.

®deppo-, peppu- u anTHUhEPPOMATHETHKH.

Bunapsl momunecrieninu. OCHOBHbBIE COCTABIISIOIIME CTPYKTYpHI JitoMuHOGopa. Tunuu-
HBIE JIIOMUHO(OPBI, 0COOEHHOCTH HX CTPYKTYPHI.

TBeproTenpHbIe Ja3epbl U MaTepUalIbI 171 JIa3€pOB.

Kuneruka u TepMoiMHaMUKa MPOLECCOB KPUCTAJUIU3ALMH U CTEKIOBAHUS.

PeanbHast CTpyKTypa OKCHUIHBIX, (PTOPUAHBIX, CHJIMKATHBIX, OOpaTHbIX, (ochaTHBIX U
XaJIbKOTE€HUIHBIX CTEKOJI.

Konuentpanuonsoe paccioeHue crekoil. OU3snKko-XUMHUYECKUE TPUHLIMIBI YIIPOYHEHUS
CTEKOI.

XHMMHUYECKNE OCHOBBI TEXHOJIOIMH BBICOKOUMCTBIX CTEKOJI JIs1 ONITOBOJIOKHA.

CrexiiokepamMuKa, CBOMCTBA U 00JIaCTH IPUMEHEHUS.

Kepamuueckue koMno3utsl. Curtamisl. MeTalandeckue CTeka.

CBolicTBa MaTepuajoB Ha OCHOBE METAJUIMUECKHUX CTEKOJ. POTO- U TEPMOXPOMHBIE
CTEKJIA.

Hcnonp30BaHnE CTEKOJ B TEXHOJIIOTUH 3aXOPOHEHHUS AJIEPHBIX OTXO/I0B.

Kpurepuu oueHku:

Kpurepun

OneHka

YpoBeHb

['my0Ookue ucuepnbIiBaoIIie 3HaHUS
BCEr0 NMPOrpaMMHOI0 MaTepHaa, JIo-
TUYECKU ITOCIEA0BATEIbHbIE, ITOIHBIE,
TpaMMaTH4YC€CKU MMPABUJIBHBIC 1 KOH-
KPETHBIE OTBETHI HA BOIIPOCHI dK3ame-
HAIMOHHOTO OWMJIeTa U JOTIOTHUTEIb-
HBIE BOIIPOCHI, yMEHHE CBOOOHO BhI-
MOJIHATH NPAKTUYCCKUEC 3aJaHH,
pelyCMOTPEHHBIE Y4eOHOI mpo-
rpaMMOil: UCTIOIb30BaHUE B HEOOXO-
JMMOW MEpPE B OTBETAX MaTepuaia,
MPEJCTABICHHOTO B PEKOMEHTYEMBIX
y4eOHBIX TOCOOUSIX U TOTIOTHUTEIb-
HOU JIUTEpaType.

«OTIIUYIHO»

MOBBIIIEHHBIN (TIPOJIBU-
HYTBII) ypOBEHb
«3a4TEHO»
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TBEpabie U AOCTATOYHO IMOJIHBIE 3HA- | «XOPOILIO» 0a30BbIil YPOBEHD
HUS BCETO MPOrpaMMHOTO MaTepuarna, «3a4TEHO»
nocie0BaTeIbHbIe, MPAaBUIbHBIE,
KOHKPETHBIEC OTBETHI HA MTOCTaBJICH-
HBIE BOIIPOCHI ITPH CBOOOTHOM pearu-
POBaHUU HA 3aMEUYaHUS 110 OT/IEIb-
HBIM BOIIPOCaM, YCHEIIHOE BBINOJIHE-
HUE MPAKTUYECKHUX 3a/IaHU, TIpeay-
CMOTPEHHBIX Y4EOHOM MPOrpaMMoit

3HaHuE U NOHMMAaHUE OCHOBHBIX BO- | «YyJIOBJIETBOPUTEIIHHOY MIOPOTrOBBIM YPOBEHB
IIPOCOB MPOTPaMMBI, HO XapaKTep «3a4TEHO»

3HaHUH (parMeHTapHBIN, pa3po3HEH-
HbIi1. HenosHoe BhINOJHEHNE pak-
TUYECKUX 3a/IaHU, IPEAYCMOTPEH-
HBIX y4eOHOH nporpammoit. Hamnuue
JIBYXTpPEX OMHUOOK MPU HEJOCTATOY-
HOM CITOCOOHOCTH MX KOPPEKTUPOBKHU

He3nanme ocCHOBHOM 4acTH MaTepua- | «HEYJOBIETBOPHUTEIBHO» | yPOBEHb HE chopMupo-
Ja, IPeAYCMOTPEHHOTO y4yeOHOM mpo- BaH

rpammoii. Henmonnmanue cyniHoctu «HE 3a4TECHO»
u3JlaraéMbix Bonpocos. Hanuune
rpyOBIX OIIMOOK B OTBETE, HEYBEPEH-
HBIE U HETOYHBIE OTBETHI HA JIOTIOJ-
HUTEJIbHBIE BOIIPOCHI 3K3aMEHATOPOB.
[Toxa3aHbl 3HaHUA B 00bEME, HEJO-
CTATOYHOM IS TaJbHEUIIEH yueOsl.

5. IlepeyeHb OCHOBHOI W JONMOJHUTEJIbHOH Y4e0HOM JIUTEPATyPbl, HEOOXOAHU-
MOl 1JIS1 0CBOCHUS TUCHMILIMHBI (MO1YJIA)
OcHoBHas auTEparypa

o

[lonnMepHble  KOMITO3MLIMOHHBIE  MaTepUajbl:  CTPYKTYpa,  CBOWCTBA,  TEXHOJO-
rusi/M.J1.Kep6ep, B.M.Bunorpanos, I'.C.I'onoBkun u ap., nox pen. A.A.bepnuna. — CII6:
[Tpodeccus, 2008. — 560 c.

Muxaiinua FO.A. ChoenuanbHble NMOMMMEpPHbIE KOMIO3UIMOHHBIE Marepuanbl. — CIIO.:
Hayunble ocHOBBI 1 TexHOn0ruy, 2008. — 660 c.

Emucees A.A., Jlykammn A.B. @OyHKUMOHaJbHbIE HaHOMarepuaiabl / TMOA pen.
0. l. TpetpsixoBa. — M.: ®usmaraut, 2010. — 456 c.

Cysznanes N.I1. HanorexHonorusi: pu3nKo-XuMus HaHOKJIACTEPOB, HAHOCTPYKTYP U HAHO-
matepuanos. M.: KomKnura, 2006. — 592 c.

Hanorexnonoruu / nox pex. ¥0./]. TperpsikoBa.— M.: ®uzmatiur, 2008.-368 c.

I'yces A.M1. Hanomarepuansl, CTpyKTYpbl, TEXHOJIOTUH. — M.: @uszmatiur, 2009. — 416 c.

Jlonmo/THUTeIbHAS JIUTepaTypa

1.

2.

AnnpeeBa A.B. OcHOBBI (M3HKO-XMMHHM U TEXHOJOTMHM KOMIIO3UTOB. M.: PaanorexHuka,
2001. - 182 c.

Ouctyns B.M. Hoble matepuansl. Coctosinue, npobiemsl, nepcnektusel. M.: MUCHUC,
1995.

15




1.

Iepuoauueckue u3gaHus
[Tepuonnueckue )KypHaibl: IKOJOTUSA U MPOMbIIIEHHOCTh Poccuu, [lepcriekTuBHbIE Ma-
Tepuanel, Xumus tBepaoro tomusa, Becthuk MI'TY um.H.D.baymana. Cepus «EctecTBeH-
Hble Haykn», BectHuk MockoBckoro yHuBepcureta. Cepus 2. Xumusa Bectauk CaHKT-
[TerepOyprckoro yauepcutera. Cepus 4 Guzuka. Xumus, KypHan oomen xumuun KypHan
cTpykrypHoil xumuu, U3sectust PAH. Cepus xumuueckasi.

6. MeTtoguueckue yka3aHusi /Ui 00y4YAIOUIUXCH 1O OCBOCHHMIO JMCUMIJIMHBI
(Mmopyast)

Opranusanusi ayJuTOPHOI padoThl.

o kypcy nmpeycMOTpeHO IpOBeIeHHE JIEKIIMOHHbBIX U JIAOOPAaTOPHBIX 3aHATUH. [ 1aBHON
3ajjaueil JIeKIIMOHHBIX 3aHATUH ABIsETCA Ieperadya B CTPYKTYPUPOBAHHOW opMe CHUCTEMAaTU3H-
poBaHHOI UHpOpManuu OonbiIoro oosema. Ilocemenue 1 KOHCIIEKTUPOBAHKE JIGKIIUU CTY/ICH-
TaMH 0053aTeJIbHO, TaK KaK CIOCOOCTBYeT (POPMHUPOBAHMIO OOIIMX MOJXOA0B U NPHUHLHUIIOB
YCBOEHHUS COJECPKAHUS JaHHOW JMCUUIUIMHBI, COJIEHCTBYET aKTUBU3ALMU MBIIIJICHUS HalelIuBa-
€T Ha JaJbHEHIIYI0 CAMOCTOSTEIbHYIO II03HABATEIBbHYIO JESATEIbHOCTD.

JIaGoparopHast pabora - ¢opma oOydeHUs], CBsI3aHHAsI C IPOIIECCOM OCO3HAHUS M3ydae-
MO0 MaTepuaja Ha OCHOBE CaMOCTOATENbHON NpeABapUTEeIbHONH y4eOHOH AEATeNbHOCTH CTY-
JICHTOB. BpImomHeHn0 1abopatopHOi paboThl MpemecTByeT Oecena, KpaTKui Ompoc CTy/eH-
TOB, O0CYXKJ€HUE IUCKYCCHOHHBIX BOIPOCOB M3y4aeMoW TeMbl. MIX 0OCyXIeHHs B YCIOBHSIX
KOJUICKTUBHOW pabOThl 0OECIIEUNBAET aKTUBHOE y4acTHE KaXKI0ToO cTyaeHTa. JlabopaTopHas pa-
0oTa BKJIIOYAET M3Y4YEHUE IPAaBUJI TEXHUKU OE30M1aCHOCTH, METOJAUK MPOBEACHUS U IJIAHUPOBA-
HHUE HKCIEPUMEHTa, OCBOCHME H3MEPUTEIbHBIX CPEACTB, OBJIAJICHUE HABBIKAMH HKCIEPUMEH-
TanbHOU paboThl, 00pabOTKH, OPOPMIICHHUS U aHAIH3a TIOTYYSHHBIX pe3ynbTaToB. [Ipu nposese-
HUM Ja00paTOPHBIX PabOT cOUETaeTcs MHAMBUIYAIbHBIM U IPYNIOBOM METO] BBIOJHEHUS pa-
60Th1. OTUeT 1o JadbopatopHON paboTe AOHKEH COJAEp)KaTh: AATy BBIOJIHEHHS paOOThl; Ha3Ba-
HUE U LeNb padoThl; X0 pabOoThl; 3arOTOBKU TaOJIMIL [T 3aMI0JIHEHHS SKCIIEPUMEHTAIbHBIX J1aH-
HBIX; HaOJI0JjaeMble SIBICHUS; YPAaBHEHUSI XUMUUYECKUX peaKUui MpeBpalleHnuid, COPOBOXKIAI0-
IIUX SKCIIEPUMEHT, CXeMbl IPUOOPOB; pacyeTsl, rpaduKu; BBIBOJIBI (TEOPETHUYECKOE 000CHOBA-
HUE TOJIyYeHHBIX pe3ynbTaToB). JIaDopaTopHbIil KypHall 3alI0JHSAETCS B MPOLIECCE BHIIOJHEHUS
pabortsl. Ilpu 3amuTe mabopaTopHOil pabOTHI CTYJEHT AOJKEH YMETh OOBACHATH LIENH, 3a/1a4H,
XOJ] IPOBEJICHUS Pa0OThI, HAYYHO apryMEHTHUPOBATh €€ Pe3yIbTaThl U C/IETaHHbIE BBIBOIBI.

Opranusanms npouecca caMmoCToOATeIbHOH padoThI

CaMocTosiTenbHast paboTa CTYJEHTOB SIBISETCS OAHUM U3 3(P(HEKTUBHBIX CPEICTB Pa3BU-
THUSI U aKTUBU3ALMHA TBOPUYECKOMW JCATEILHOCTH CTYyI€HTOB. Ee MOXKHO paccMaTpuBaTh Kak IJiaB-
HBIN pe3epB NOBBILIEHNS Ka4eCTBA NOATOTOBKH CIIEHHAIMCTOB. METONOIOTMYECKYI0 OCHOBY Ca-
MOCTOSITEIbBHOU pabOThl CTYJAEHTOB COCTAaBJISIET NEATEIbHOCTHBIN MOAXO/, KOTOPHIA COCTOUT B
TOM, YTO [eJI1 O0y4eHHsSI OPUEHTUPOBAHbI HAa (HOPMUPOBAHHE YMEHUH pelIaTh TUIIOBBIC U HETH-
MOBBIE 33/]1a4H, T. €. HAa peAJIbHbIE CUTYyalluH, TJ€ CTYJAEHTaM HaJ0 MPOSIBUTh 3HAHUE KOHKPETHOU
JACIUTITUHBI.

B coBpemeHHOI nuTepaType BBIIEISAIOT JIBa YPOBHS CaMOCTOSITENIbHON paboThI - yIpaBs-
JsiemMasi TpernoiaBaTelieM CaMOCTOSTeNbHasT padoTa CTY/IEHTOB M COOCTBEHHO CaMOCTOSITeNbHAs
pabora.
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VimMeHHO TIepBBIH YpOBEHb HanOoJiee 3HAUYUM, T.K. OH MPEIIOJIaracT HAINIHE CIICIAaTb-
HBIX METOJUYECKUX YKa3aHUHl IMPEroaaBaTelis, CIeays KOTOPbIM CTYICHT MPHOOpPETaeT H CO-
BEPIICHCTBYET 3HAHUS, YMCHUS 1 HABBIKH, HAKATUIMBAET OTIBIT MPAKTHYECKON JACATEITBHOCTH.

B 3aBuCHMOCTH OT 3TOr0 pa3IMYarOT TPU YPOBHS CAMOCTOSTEIBLHOM pabOoThI:

PENPOYKTUBHBIN (TPEHUPOBOYHBIH );

PEKOHCTPYKTHBHBIH;

TBOPYECKUH.

CamocTosTeNnbHbIC TPEHUPOBOYHBIC PAOOTHI BHIOIHSIOTCS 110 00pa3ily: pelieHue 3aaad,
3anoJjHeHue Taduuil, cxeM W T. 1. [lo3HaBarenbHas JEATENLHOCTh CTYICHTA IMPOSBISCTCS B
y3HaBaHWU, OCMBICIICHUH, 3armoMuHaHuM. Llenb Takoro poma paboT — 3aKkpeIuieHHWEe 3HAHWHU,
(dbopMHpOBaHUE YMCHU, HABBIKOB.

B Xome caMOCTOSTENTbHBIX PEKOHCTPYKTUBHBIX pabOT MPOMCXOIUT MEPECTpOriKa perie-
HUIiA, COCTABJICHUE TIJIaHa, TE3UCOB, HA ATOM YPOBHE MOTYT U3y4aThCsl TICPBOMCTOUYHHUKH, BBIIOJI-
HSTHCSI TUIIOBBIC ¥ HETHUIIOBBIC pacueTHbIe 3aqanus Llens 3Toro Buaa paboT — HAYYUTh CTY/ICH-
TOB OCHOBaM CaMOCTOSITEIbHOTO TUIAHUPOBAHHMS.

CamocTtosTenpHas TBopUeckas padora TpedyeT aHaim3a MpOoOJIEMHON CUTYAIlUH, TMOJTY-
4yeHus: HoBoW mH(popMaryu. CTYACHT JODKEH CaMOCTOSITEIBHO MPOU3BECTH BHIOOP CPEICTB U
Metos1oB peuieHus. Llens manHoro Buga pabot — o0y4eHUe OCHOBaM TBOPYECTBA, MEPCIECKTHB-
HOTO TUIAHUPOBAHHUS, B COOTBETCTBHH C JIOTUKOM OPraHU3aIlUN HAYYHOT'O UCCIICIOBAHMUS.

JIis yCIENIHOr0 OCBOCHUS JUCIUIUIMHBI MHBAJIMIAMH U JIMIAMHU C OTPAHUYCHHBIMU BO3-
MOYKHOCTSIMH 3JTOPOBbsI OOJIBIIIOE 3HAUCHHE MMEET WHAMBHIyalbHass yueOHas padora (KOHCYIb-
TallM1 ) — JONOJHUTEIbHOE Pa3bsCHEHUE yU4eOHOr0 MaTepHasa.

WuauBuyanbHbIe KOHCYJIbTAIMU IO MPEIMETY SBISIOTCS BaXKHBIM (DakTOpoM, Criocod-
CTBYIOIIMM WHIUBUAyAIU3aIMH O0YUCHUS U YCTAHOBJICHUIO BOCIIUTATEILHOIO KOHTAKTa MEKIY
IpernoiaBaTesieM U 00YJaroIIUMCS HHBAIHUOM HIIM JIUIIOM C OTPAHUYCHHBIMU BO3MOYKHOCTSIMH
3JI0POBBSI.

7. Ilepeyens HHGOPMALTMOHHBIX T€XHOJIOTHH, HCMOJb3yeMbIX MPH OCYIIECTBJIEHHH
00pa3oBaTeIbHOI0 Mpolecca Mo JUCHUIINHE (MOYJII0)
7.1 Ilepevyenbs HHGPOPMATMOHHO-KOMMYHHKANMOHHBIX TEXHOJIOTHH
Pecypcel nHGOpPMaIMOHHO-TEIEKOMMYHUKAITMOHHOW ceTH «HTepHET», B TOM YHCIIe COBpPEMEH-
Hble NpodeccruoHanbHble 6a3bl TaHHBIX U UH(OPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI, HEOOX 01U~
MBI€ JIJI1 OCBOCHUS AUCITUTUTHHBI (MOIYIIS).
1. DnexrponHas sHuMKIONeaAus: https://ru.wikipedia.org
2. Pecypchl Hay4uHOI anekTpoHHOM Oubanorekn e-LIBRARY.RU: http://elibrary.ru.
3. Ooyuaromue pecypcbl MexnyHapoanoro Coroza mo Kpucramnorpaduu:
WWw.iucr.org
4. DnexTpoHHbIE pecypchl M3AaTenbcTBa Springer: www.springerlink.com 5. Dnek-
TPOHHBIE pecypchl uznatenbcrsa Elsevier: www.sciencedirect.com

7.2 IlepeyeHb JMLEH3MOHHOIO W CBOOOJHO PACHPOCTPAHAEMOIO0 MPOrPAMMHOIO
o0ecneyeHust

MS Windows (Bxirogast Windows media player), MS Office (Bkirouass MS PowerPoint),
[1O nns uaTepaktuBHoi 1ocku SMART Board

7.3 Ilepeyenb cCOBpeMeHHBIX NPOdecCHOHANBHBIX 0a3 JAHHBIX U HHPOPMALMOHHBIX
CIIPaBOYHBIX CHCTEM

OOyuarommmcest 0JKeH ObITh 00ecredeH JOCTYI K COBPEMEHHBIM MpOoQecCHOHATBHBIM
0a3aM JaHHBIX, MPO(ECCHOHATEHBIM CIIPABOYHBIM H ITOMCKOBBIM CHCTEMaM:

DnexTpoHHO-0ubnnoreuHas cucrema (3bC) BOOK.ru,

DnexTpoHHas 6ubnroTedHas cuctema "YHuBepcurerckas o6udauoreka ONLINE",
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https://ru.wikipedia.org/
http://elibrary.ru/

OnekTpoHHas 6ubimoTtedyHas cuctema "tOpait",
crnipaBoyHO-TipaBoBas cucrema «Koncynbrant [lmtocy (http://www.consultant.ru),
OnekrponHas 6udimortedynas cuctema eLIBRARY.RU (http://www.elibrary.ru).

8. MaTepuajJbHO-TeXHHYecKasi 0a3a, HeoOXoaMMasi ISl OCyIlleCTBJIeHUsI 00pa3oBa-
TeJbLHOI0 MpoLecca Nno JUCHUIInHEe

[lepeueHs yueOHO-METOAMIECKOTO OOECTIeUeHHS JUCIATUIHHEI 110 BBITTOJI-

HaunmenoBanue Ny
Ne HEHUIO CAaMOCTOSTEIBHOMN padoThI
pasmena
1 2 3

1. |JlekunoHHEI KypC

VueOHas ayAuTOpHs TS POBEACHUS 3aHATHIA JIEKIIMOHHOTO THIIA: KOM-
IUIEKT y4eOHO#M MeGei, KOPOTKO(POKYCHBIM HHTEPAKTUBHBIM IPOEKTOP,
MyJIbTUMEIniTHAs Kadeapa, 10CKa-9KpaH YHHBEPCAIbHas, MEJIOBas T0CKa
(aymuropus 322¢)

2. |JlabopatopHsie 3a-
HATHSA

VYuebHast ayAuTOpHs IJis1 IPOBEACHUS 3aHATHI J1a00paToOpHOTo THIIA
YKOMIUIEKTOBaHHAsI CTICIIMAIM3UPOBAHHON MeOENbI0, BBITSDKHONM CHCTEMOM
BEHTWISILIUY, MaPKEPHOU JOCKOM, CPEICTBAMHU MOKAPOTYLIECHUS U OKa3aHUS
MIePBOX MEIUIIMHCKOM ITOMOIIIH, JTa00paTOPHBIM 000PYIOBaHUEM: BECaMH
AHAIUTUYECKUMHU U TEXHUYECKHUMHU, SJIEKTPUIECKUMH HarpeBaTeIbHBIMU
mnutkamu, pH Metpom «kcrept-001-1», MydhebHOH Medbo, CyITHIEHBIM
mkapom, NeHTpudyroi nadoparopuoi [IEH-16, mMukpockormom MeTamiorpa-
¢uueckum Anpramu (aynutopus 435¢)

3. | CamocrosrenpHas
pabota

[Tomenienue a1t CaMOCTOSATENBHON pabOTHI, OCHAIIIEHHOE KOMILIEKTOM
yueOHO Mebenn, KOMIBIOTEPHOH TEXHUKOW C BO3MOKHOCTBIO MOJKITIOUE-
HUs K ceTr «MHTEpHET» U 0OecieueHHast JOCTYIIOM B 3JIEKTPOHHO-
nH(GOPMAITMOHHYIO cpely yHuBepcuteTa (ayautopus 431c).
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