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BBOJHASA YACTD

1. HEJIA OCBOEHMS YYEBHOMN TUCIHUATIIMHBI

Ilenpto  ocBOGHHMS ~ y4eOHOHW  JUCIMIUIAHBI «DU3UKO-XUMHYECKHE  OCHOBEI
HAHOMATEPHAIIOBY SBJIICTCS (OPMUPOBAHUE Y CTYJACHTOB KOMIIETEHIIMI B 00JIACTH OCHOBHBIX
NPUHIIMIIOB ¥ SIBICHUM  (PU3MKO-XUMHUU HAHOCTPYKTYPHBIX MaTepHaJOB JUId  OoJiee
YIIyOJIGHHOTO M3YYE€HHsS] TBEPJOTO Tejla W HEKOTOPBIX OPraHMYECKUX COCAMHEHUH B paMKax
NaJIbHEHNIIEN crienuain3aniuu

2.MECTO YUYEBHOMH JJUCHUILJIMHLI B CTPYKTYPE OIIOII BY3A

2.1. YyeOHasa nucunruimHa «PU3snko-XxuMHUUYECKHE OCHOBEI HAHOMATEPHUAIOBY OTHOCUTCS K
BapuaTuBHOU yactu bioka 1.

2.2. 1ng u3y4yeHus: JaHHOW y4eOHOM TUCIUIUIMHBI HEOOXOIMMBI CIIEAYIOIIUE MPEAIECTBYIONINE
JTUCLAILIINHEL

° ((HGOpFaHI/I‘ICCKaH XUMUA»

e ««Dusuka»
o (lnmepHast xumus»

2.3.Ilepevenp nocneayrOmux y4eOHbIX TUCIMITINH, 111 KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHUS
Y HaBBIKH, (pOpMHUpyEeMbIe TaHHON y4eOHOM TUCIUIUINHOM:

® «MeTamIoOKOMILIEKCHBIM KaTalu3 B OpraHU4Y€CKOM U He(l)TeXI/IMI/ILICCKOM CHHTC3EC»

o «AJ’II)TepHaTI/IBHI)IG HCTOYHHWKU SHEPTHUN.



2.4 TlepevyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00yUeHUs 10 JUCIHUIIHHE, COOTHECEHHBIX C IJIAHMPYEMbIMHU pe3yJibTaTaMHu
OCBOCHHUS OCHOBHOI NMpodeccnoHaAILHOH 00pa30BaTe/JIbHOI MPOrPAMMBbI

N3yuenne paHHOW y4eOHOH JMUCIMIUIMHBI

npodeccuonansubix (I1K) komnerenmuii:

HampaBieHo Ha QopMmupoBaHue Yy oOydaromux —obenpodpeccuonanbHbix (OIIK) u

Hepequb IUIaHUPYEMBIX PE3YJIbTATOB 06y‘IeHI/IH 10 AMCHUIIIIMHEC

Nen/n | Homep/unnexc komnerenimu | CopepixaHue KOMIOETEHIUH (WM ee 4acTu) | B pesynbrare u3ydeHus: yueOHON TUCIUILIMHBI 00YYarOIHECs TOJIKHBI:
3HaTh YMeTh BiameTts (HaBBIKAMM)
1 2 3 4 5 6
OIIK -2 BJIaJcHUEM HaBBIKAMU mpoBeneHusl | TeXHUKY MIPUMEHSATH METOJBI | HaBBIKAMU MIPUMEHEHHUS
XUMHUUYECKOTO E)KCHepI/IMCHTa, OCHOBHBIMHU 0€e30IacHOCTH B | TCOPETUUCCKOTO METOO0B TCOPECTUIECKOT'O
CHHTETHYECKIMI 1 npoQeCCUOHATBHOM UCCIIeIOBaHUS B | MCCeI0BaHuUs B
AHATUTHYECKUMH METOZIAMH TIOMyYHeHHA H chepe ICATENBHOCTU | MPOQPECCHOHATBHOM npodeCCHOHATBHOM
1. MCTO,Z[I)I JCATCIABHOCTHU JCATCIABHOCTHU
HCCIIEIOBAHUS XMMHYECKMX BEIIECTB M
peaxuii TEOPETHYECKOTO
HCCIICJOBAHHUA
3KCHGpHMGHTaHBHOFO
HCCIICJOBAHUA
IIK -8 CIIOCOOHOCTBIO  HCIIOJB30BaTh OCHOBHBIE | OCHOBHEIE HCIIOIb30BaTh HaBBIKAMHM  HCIIOJIB30BaTh
3aKOHOMEPHOCTH XMMHUYECKOW HAyKM H | 3aKOHOMEPHOCTH OCHOBHEIE OCHOBHEIE
(yHIaMEHTAIbHBIE XUMUYECKHE TMOHATHS | XMMUYCCKOW HAYKH | 3aKOHOMEPHOCTH 3aKOHOMEPHOCTHU
pu peleHnu KOHKPETHBIX | U XUMHYECKON HAYKH W | XUMHUYECKON  HAyKH W
2 MTPOM3BOICTBEHHBIX 3a]1a4 (dyanameHTanpHble | (hyHIAMEHTAIbHBIC (hyHIaMeHTaTbHBIC
XUMHYECKHE XUMHUCCKUE TOHATHS | XUMHUYSCKUE TMOHATHS IPH
MOHSTHS pu pElIeHNH | pelIeHuA KOHKPETHBIX
KOHKPETHBIX MPOU3BOJICTBEHHBIX 33124
MIPOU3BOICTBEHHBIX

3aJga4




2.5 Kapra koMneTeHIMH 11 CHUTIHHBI.

KAPTA KOMIETEHIMNA JUCOUILIMHBI

HAMMEHOBAHUWE JUCHUITJIIMHBI «®Pu3nko-XxuMHIeCKie OCHOBBI HAHOMATEPHUAIOB)

Llens AUCUUIITMHBL

(opMHpPOBaHUE y CTYIEHTOB KOMIIETEHIMH B O0JAaCTH OCHOBHBIX NPHHIMIIOB M SIBJICHUH (DM3MKO-XUMHU HAHOCTPYKTYPHBIX MaTepualioB AJsl Oosee
yIiTyOIeHHOTO W3y4YeHNUs TBEPJOTO Tella U HEKOTOPBIX OPTaHWYECKUX COCIMHCHHUH B paMKax JalbHEHIIeH criennaln3anui

B npouecce ocBoeHHs JAHHOI TUCHUIIMHBI CTYAeHT GOPMHPYeT U JeMOHCTPUPYeT ciIeAylouue KoMIeTeHIInI

KOMIIETEHIIUUN [epeuenp komnoHentoB | TexHonorun GpopmupoBanus | Dopma OLEHOYHOTO CPEeACTBA YPOBHU OCBOCHHUS KOMIIETCHIIUH
NHJEKC DOOPMVYIJIMPOBKA
OIIK -2 BJIaJIEHUEM 3HaTh Texnuky | Jlekuuu, npakruyeckue WnauBuayanbHbId YCTHBIA U
HaBBIKAMU 6e3omacHOCTH B | pabotsl, pedepats MUCBMEHHBIN OTYET — ONPOC
IIPOBEACHUS npodecCHOHANTBHOM Ha MPAKTHUYECKUX 3aHITUSAX,
XUMHYECKOTO chepe JEATENBHOCTH pelleHne TUMTOBRIX 3a/7a4, [TOPOT'OBBIN
9KCIEPUMEHTA, MeToab! TEOpEeTHUECKOTO 3alUTa JEKTPOHHOIO BIIaJICHUEM HaBBIKAMHU
OCHOBHBIMU HUCCIIEJOBaHUA pedepaTa-npe3eHTaNH, MPOBEACHUS XUMUYECKOTO
CHHTETHYECKUMH U OKCIIepUMEHTAIBHOTO TECTUPOBAHUE, 3a4ET SKCIEpUMEHTa
aHAJUTUYECKAMHU UCCIIENOBAHUA [TOBBIIIIEHHBII
METOJAMH MOTY4YEHUs | YMETh MPUMEHSTD BJIaJICHHEM OCHOBHBIMHU
u HCCIIEIOBaHMsI | METOJBl TEOPETUYECKOrO CHUHTETHYECKUMH U
XMMHYECKHX BEIIECTB | UCCIEI0BAHUS B AQHATTUTHYECKIMH METOIaMHU
U peaKui podecCHOHAIBHOM MOJY4YEHHUS U UCCIICTOBAHUA
JESITeAbHOCTU XMUMHYECKHX BELIECTB U peaKLuil
Bnanets HaBBIKAMU
MIPUMEHEHHUS METOIOB
TEOPETUIECKOTO
HCCIIEI0BaHUs B
npodeccuoHaTbLHOM
JIeSITeIbHOCTH
K-8 CIOCOOHOCTHIO 3HaThb ocHOBHBIE | Jlexuuu, npakruueckue VHauBuayanbHbIA YCTHBIA U [IOPOI'OBbIN
HCTIONB30BaTh 3aKOHOMEPHOCTH paboTsl, pedepatsr MTUCBMEHHBIN OTYET — OTIPOC (yHIaMeHTaIbHBIE XUMUYECKHE
OCHOBHBIE XUMHYECKOIl HAYKH H Ha NMPAKTUYECKUX 3aHITUSAX, MOHATUS NP PEILICHUH
3aKOHOMEPHOCTH dyHIAMEHTAbHbIE pellleHre TUMOBBIX 3a1a4, KOHKPETHBIX ITPOU3BOICTBEHHBIX
XMMUYECKON HAayKu U 3alUTa JIEKTPOHHOIO 3aja4




(byHIaMeHTaIbHbIC
XMMHUUYECKHE TOHITHUS
pu peleHnn
KOHKPETHBIX
IIPOU3BOICTBEHHBIX
3amadq

XUMHMYECKHUE ITOHATHS
Ymerp  MCIIOJIB30BaTh
OCHOBHBIE
3aKOHOMEPHOCTH
XUMHYECKON HAyKH H
(hyHIaMeHTaTbHBIE
XUMHMYECKHAE ITOHSATHS
pu pelieHun
KOHKPETHBIX
MIPOM3BOICTBEHHBIX
3aa4

Bnanets HaBBIKAMU
HCIIOIL30BaTh
OCHOBHEIC
3aKOHOMEPHOCTH
XUMUYECKON HAyKu H
(dbyHIaMeHTaIbHbIC
XUMHMYECKHAE ITOHATHS
pu penieHnn
KOHKPETHBIX
MIPOU3BOICTBEHHBIX
3a1a4

pedepaTa-npe3eHTaNNY,
TECTUPOBAHHE, 3a4ET

TTOBBIIIIEHHbBIN

CII0COOHOCTH UCIIOIB30BATh
OCHOBHBIE 3aKOHOMEPHOCTH
XAMHUYECKOM HAYKH TIPH PEIICHUN
KOHKPETHBIX TIPOM3BOICTBEHHBIX
3a1a4




OCHOBHAA YACTD

1. OFBEM YYEBHOW JUCHUIIJIMHBI W BUJIbl YYEBHOI
PABOTBI

CemecTpsl
Bun yae6HOI paboTht BcerowacoB | No 6 No No Ne
YacOB | YacoB | 4acoB | 4acoB
1 2 3 4 5 6
1.KonTaktHas pabota oOyJarommuxcs c 36 36 - - -
mpernonaBaTeneM (0 BHAAM YYeOHBIX 3aHATHIN)
(Bcero)
B ToMm uucne:
Jlexkunu (JI) 18 18
ITpaxtuyeckue 3ausatud (I113), Cemunapsi (C) 18 18
JlabopatopHsie pabotsl (JIP) - -
2.CamMocTosiTenbHas paboTa cTyeHTa (BCero) 36 36
B ToMm uncne - - - - -
CPC 6 cemecmpe:
KIT
Kypcosas pabora )
Hpyrue Bugst CPC: - - - - -
ITonroToBka K coOECEIOBAHUIO 18 18
IToAroToBKa K TUMOBBIM pacyeTaM 18 18
CPC 6 nepuoo ceccuu
3auer (3), 3
Bua npomexyTouHoil arTecTanuu
sK3ameH (D)
HUTOI'O: O6miast Tpy10eMKOCTh 1acop 2 72
3ad. e]1. 2 2




2. COJEP)KAHUE YYEFHON JUCIUTLINHBI

2.1. Conep:kanue pa3aesioB y4eOHOM AU CIUTIIHHBI

Ne Ne
com pas HaI/IMCH(jBaHI/IC paznena
y4eOHOH TUCIUITITHHBI ConeprxaHue pa3zena B JUIAKTHICCKUX CIUHUIIAX
ecTp ae (Morys1s)
a na
3 4
6 BBenenue CoJniep>kaHue ¥ 331241 TUCIUILTHHBL
OcobeHHOCTH O61ast XxapakTepuUCTHKA HaHOCOCTOAHUA. OnperencHue
HaHOCTPYKTYPBHI. HaHo(u3nKku. TexHOIOrHN CHHTE3a HAHOMATEPUAaJIOB.

[TopomikoBbie HaHTeXHONOTUU. KOHIEHCAIIMOHHBIH METO/I.
CrpaBemuBocTh npeactaBienuii [ mo6ca-Tommncona s
00pa3oBaHUs KIIacTepOB. MeXaHn4IecKoe H3MeIbUcHIE.
Mexanu3M GOpMHPOBaHUSI HAHOKPUCTAJUTHIESCKOTO U
aMOp(HOTO COCTOSHIL. MeXaHOXUMUIECKUH CHHTE3.
[Tnazmoxumuueckuii cunte3. CHHTE3 B YCIOBUSAX
YIBTPA3BYKOBOTO BO3JACUCTBUSA. DIEKTPUUECKUN B3PHIB
MIPOBOJIOK. XUMUYECKHE METOIbl CHHTE3a HAHOMATEPHAJIOB.
TexHonorus 1mIeHOK U NOKpbITUH. TexHomorus
MOJIYIIPOBOTHUKOB. MOJIEKYIIPHO-TydeBasi SIUTAKCHS.
ATTecTarysi CTpyKTYpbl HaHOMaTepuasioB. J{udpakIiiMoHHbIC 1
JIOKQJIbHBIC METO/IBI UCCIIEIOBAHNUS.
I'ubpuaHbIe 1 cynpaMoJNeKyIsIpHbIe KpucTaluTbl. HamopucTeie
MaTepHalIbI-MOJIEKYISIpHBIE cuTa. TpyOdaThie MaTepHabl.
HanoBonokHa u HAaHOTPYOKH. DYIIIepeHBI U YIepOIHEIC
HaHOTPYOKH. TEeXHOJIOTHS MONUMEPHBIX, TOPUCTHIX, TPYOUATHIX
1 OMOJIOTHYECKUX HaHOMaTepruaioB. HaHoMaTepuasl,
MOJTYYCHHBIE METOIOM CaMOCOOPKH.

DyHJ1TaMEHTaJIbHbIE CBONCTBA
HAaHOMAaTEPHAJIOB.

OOmas xapakTepucTuka. PazmepHbie 3¢ GeKThI. DIIeKTpOHHOE
CTpOEHHE. DIEKTPOHHBIE COCTOSHUS U TPEXMEPHBIX,
JIByMEPHBIX, OTHOMEPHBIX U HYJIBMEPHBIX CTPYKTYp. MeTasuibl
U TIOJIyIPOBOAHUKH B HAHOKPUCTAJUINIECKOM COCTOSTHHH.
KganToBsie Touku. Kputepuit Ky6o. [loBepxHOCTHBIE
coctosinusi. Poinb edekToB, M3MEHEHHE KOO IMHAIIMOHHOTO
gucna. Pa6otsr C.Sun.

IIpoBomumocTs HaHOMaTepHanoB. ONTHYeCcKHe
XapaKTEepUCTUKH. 3aBUCUMOCTb JUIIEKTPHUUECKON
MPOHUIIAEMOCTH HEKOTOPBIX MaTEPUANIOB OT pa3Mepa 3epHa.
TemnonpoBoJHOCTE Kak (QyHKIHUS pa3Mepa HAaHOYACTHIIL.
MaruuTHble XapakTepucTUKH. DeppoMarHeTuKy,
CETHETORJIEKTPHUKH U CerHeTo3IacTUKH. [IpocTpancTBeHHOE
KBAaHTOBAaHWE W OCHMIIISIINA MarHUTHOTO MOMEHTA.
Mexanuueckue cBoiicTBa. BiusHue pasmepa 3epeH Ha
MeXCBOWCTBa MaTeprainoB. 3akoH Xoina-Ilerda u “anTH-Xosmi-
[Tetu*. MexaHnnueckue CBOMCTBA HEKOTOPBIX HAHOMATEPUAJIOB,
MOJTyYeHHBIX METOJaMH KOMITAKTHpOBaHMs. KpuBbie
HarpspbKkeHue-aedopmans B 3aBUCHMOCTH OT pa3Mepa 3epHa Juis
MeJIHBIX 00pa3noB. Bo3HHKHOBEHHE POTAIMOHHBIX MO/
nedopmanuy. PacyeTHble MoaeaH CTpYKTYpbl HAHOMEAH JI0 U
nociie edopmanu.

PeakimonHast cnocoOHOCTH U Katanu3. Mi3aMeHeHne noTeHuana
MOHM3ALUK U PEaKIIMOHHOM criocoOHOCTH. OCHMUTNPYIONIHUH
XapakTep peaKIMOHHOW CTIOCOOHOCTH HAaHOKJIACTEepoB. Tul 1
XapakTep XUMIPEBPALICHAN IS KIIACTEPOB PAa3HOTO pa3mepa.




4 TepmoauHamMuyeckue @DOHOHHBIN CIEKTP U TEPMOJUHAMUYECKHE CBONCTBA. 3HAUEHUE
MapaMeTpsl HAHOCOCTOSIHHS U | TEIUIOEMKOCTH AJISl MATEPHAJIOB B PA3IMYHBIX COCTOSHHSAX.

€ro yCTOHYHUBOCTE. ®Daxtop [ebas-Bamnepa kak QpyHKIHA pa3mepa yacTuIl.
3aBUCHMOCTH TEMIIEPATypHI IUIABICHUS OT pa3Mepa HAHOYACTHUII.
DazoBblc paBHOBECHA U TEPMOAWHAMUKA. 3HAUCHHE
MOBEPXHOCTHOTO HATSHKEHUS HA TPAHUIIAX 36PEH HEKOTOPBIX
HaHoMartepuaioB. TermtoBsie 3pdextsl (3uTanbnus [ H, Touka
iaBsieHust). M3orepmbl ancopOuuu Bogoposa.
AnnoTponueckre 1 NoIuMopQHbIe peBparieHus Ipu
M3MEHEHHH pa3Mepa.

CrabunsHocTh. Poct 3epen u nuddysus. [lapamerpsr
camou(dy3ur HEKOTOPHIX HAHOKPUCTAIIIMIECKUX U
KPYMHOKPUCTAIUIMYECKUX 00pa3noB. dazoBas M XuMUUecKas
YCTOWYUBOCTD CIUIABOB B HAHOCOCTOSIHUM T epMOIMHAMUYECKUM
u KurHeTH4Yeckuit aciekt. OOpatHsii 3¢ ekt Kupkennamia n
XMMIOTEHIHAJ TOBEPXHOCTH KaK ABHXKYINas cuiia pa3oBoro
paccioeHus CIIaBa B HAHOCOCTOSIHU.

5 OCHOBBI TEXHOJIOTHH 1 OO1mas xapakTepucTHKa. MeTosl KOHCONMuAay. VIHTeHCHBHAs
pUMEHEHNE iactuaeckas aeopmaryst. CABUT IO AaBICHHEM.
MHOTO(])YHKIMOHAJIBHBIX KoHTponmpyemas Kpuctaniu3anus n3 aMop(hHOTO COCTOSHHS.
HaHOMAaTepHaJoB. Kitaccudukanms KOHCONIUANPOBaHHBIX HAHOMATEPHUAIIOB 10

COCTaBY, paclpeesieHnIo u (JopMe CTPYKTYPHBIX
cocraBisonx. OCHOBHbIE METOBI MOTyUCHHS
KOHCOJIUMPOBAHHBIX MaTepHalIOB. 3epHa, CIIOU U TOPHI B
KOHCOJIMMPOBAaHHBIX HAaHOMaTepuaiax. JleeKThl, HOBEpXHOCTH
paszena, norpaHu4Hble cerperanui. KoHCTpyKIMOHHBIE,
MHCTPYMEHTAIbHBIE U TPHOOTEXHUIECKUE MaTepHAIBI.
Iopuctele MaTepHansl 1 MaTEpUAIIBI CO CIIELUAIBHBIMU
(pU3UKO-XUMHUIECKUMH cBoiicTBamu. L{eonnTsl,
(hoToKaTAMM3aTOPHI UIT MOHUTOPHHTA OKPY>KarOIIEH CPEIbI.
CeHcopsl, (poToKaTanmn3aTOPHl. BinsHIe BHSITHUX BO3ICHCTBHIHA
(marauTHOE ToJ1e, hoToobmyueHue). Kousepcus CO Ha
HaHOYACTHIIE 30JI0Ta. MaTepHallbl CO CHeHaTbHBIMU
(uznueckuMu cBoiicTBaMu. BoopoiHbIE aKKYMYIISITOPHI.
Finemets, MarHeTope3lCTHBHBIE MaTepUAJIbl U MaTepHaIbl IS
MarHuTHOH 3anucu napopmanuu. [IpoBoasiiine MaTepraisl 1
n305ATOpEl. CXema MoJIeBOro AIMHUTTEpA.

MonekysipHbIil OJHO3NEKTPOHHBINA TpaH3UCTOP. S aepHble
Marepuansl. MeTUIuHCKHE U OMOJIOTHYeCKHE MaTepHalbl.
CuHTe3 XUpaNbHBIX MEUIIMHCKUX MIPENapaToB.
HMIMMyHOCEHCOPBI M CEHCOPBI Il KOHTPOJIS OKPY>Karomen
cpenbl. JIHK cTpykTypbl 1 HaHOTEXHOJOTMU. broakTHBHBIE
(hunbTpel 1 MeMOpaHbl. MHUKpPO- ¥ HAHO3JIEKTPOMEXaHHIECKUe
CHCTEMBI.

2.2. Pazgenbl y4eOHOH AMCHUIUIMHBI, BUAbI YUeOHOM JeSITEJIbHOCTH H
(opmbI KOHTPOIA

N Dopmbl
- Ne >
CcEM pasze HaumMmeHnoBanue BI/U]BI y‘Ie6HOI/I JCATCIBHOCTH, BKIIKOYAs TEKYIICTo
ecTp pasjena yueGHO CaMOCTOATEIBHYIO paboTy CTYAEHTOB (B Yacax) KOHTPOJIA
na yCIEBAaEMOCTH
a JIMCUUTITMHBI (no nedensin
J JIP I3/C CPC BCETO cemecmpam)
1 2 3 4 5 6 7 8 9
6 1 Baenenne 5 i 5 4 8 1-2
CobecenoBanue




2 OcobeHHocTH 3-6
HAHOCTPYKTYPBI. 4 . 4 8 16 Cobecenosanue,
THUIIOBBIC
pacyeTs
3 DyHIaMEHTATbHBI 7-10
€ CBOMCTBa CobecemoBanue,
HaHOMATEPHUaJIOB. 4 - 4 8 16 | Tunosbie
pacyersl,
pedepars
4 TepMoauHamMuueck 11-14
Ue€ IapaMeTphl CobecenoBanue,
HaHOCOCTOSIHUSA U 4 - 4 8 16 THIIOBBIC
€ro yCTOMYHBOCTb. pacaCThI
5 OCHOBBI 15-18
TEXHOJIOTHUH U CobecenmoBanue,
NIpUMCHCHHEC THUIIOBbIC
MHOTO(QYHKIIHOHAI 4 - 4 8 16 pacHdersl,
pedepats
BHBIX
HAaHOMAaTEPHUAJIOB.
HUTOTI'O 3a cemectp | 18 18 36 72
UTOI'O 18 18 36 72

2.3. JlabopaTopHbIil NPAKTHKYM HE IPEIyCMOTPEH yueOHBIM TUTAHOM

2.4. KypcoBble padoThl HE IPEAYCMOTPEHBI y4eOHBIM TUTAHOM




3. CAMOCTOATEJIBHASA PABOTA CTYJAEHTA

3.1. Buan1 CPC

Ne
cemec
Tpa

Ne HaumeHnoBanue pasaesa yueOHON AU CHMIIMHBI
pa3nena (Mony.Jist)

Bunnr CPC

Bcero yacos

4

8 1 Beenenne

IloaroroBka k
cobece10BaHnIo0

2 OCo0OeHHOCTH HAHOCTPYKTYPHI.

TTonroroska k
cobeceI0BaHuIo,
MOArOTOBKA K
THUIIOBBIM
pacderam

3 (I)yH,Z[aMeHTaJ'ILHLIe CBOMCTBa HAaHOMATCpPHAJIOB.

ITonroroBska k
cobeceI0BaHuIo,
ITOATOTOBKA K
THUIIOBEIM
pacderam,

pedepat

4 TepMmoanHaMuuecKre napaMeTpbl HAHOCOCTOSIHUS U €T0
YCTONYUBOCTb.

TloaroroBka k
co0eceI0BaHUIO,
MOJATOTOBKA K
THTIOBBIM
pacderam

5 OCHOBBI TEXHOJIOTHH U MIPUMCHCHUC
MHOFO(I)yHKLII/IOHaHbHLIX HAaHOMAaTCPUaJIOB.

TToxroroska k
cobeceI0BaHUIO,
MOJArOTOBKA K
THUIIOBBIM
pacderam,

pedepat

HUTOI'O B cemecTpe:

36

HUTOIO

36




3.2. I'pa¢guk pabdoTBI CTyAEHTA

Cemectp Ne 6
DopMa OLEHOYHOTO cpeacTBa® YciioBHOE 0003HAYEHHE Homep Heenn
112 |3 (4|5 |6 |7 |89 ]|10|11|12]13 |14 | 15| 16
CobecenoBanue Co + |+ |+ |+ |+ |+ |+ |+ |+ |+ + + + + + +
Tunosoii pacyer Tp + + + + + + +
Pedepar Ped + |+ |+ |+ + +

3.3. [lepeyeHb y4eOHO-METOAUYECKOr0 00eceYeHUus ISl CAMOCTOATEIbHOI PadoThI 00y4aroIIUXCs 10 JMCHUIIIMHE
(MoayJ110)

1. «HedterazoBoe crpoutenbcTBoy. YueOHoe nocodue-M.:Omera-J1,2013r.-367c.

2. boopunkuit H.B. «OcHoBbI HeTsiHOM 1 Ta30Boi npombiniuieHHOCTU»M.:Henpa,2011r.-200c.

3. b.B.JlocukoB «Hedrenponykre»,cipaBounnk,M.: Henpa,2013-533c.

3.3.1.Peeparsl

1. ITonsATHS: MECTOPOXKIECHUE, TOBYIIKA, TJIACT.

2. [TopucTocTh, MPOHUIIAEMOCTH TOPHBIX MOPOJ.

3. Cuuibl, IBUTAIOIINE U YACPKUBAIOIIME HEPTH B TIACTE.

4. Pexxumbl pabOTHI IJIACTOB.

5. HedTb, xumMuueckuit coctaB, puznueckue CBOMCTRA, TaBJICHNUE HACHIIIICHUS,
ra3ocoep:KaHue.

6. [IpupoaHbIi yTIIeBOOPOAHBIN Ta3, TOMYTHBIN (HEPTSIHON) ra3, ux GU3NKo-
XMMHUYECKUE CBOMCTBA.

7. TeXHOIOTUYECKHI MPOIeCC T00bIU HEDTH.

8. TexHOMOTUYECKHIA TPOTIECC TOOBIYH Ta3a.

9. IloaroroBka He(TH Ha IPOMBICIIE.




10.HedTenodpiBaromme CKBaXKMHBI.

11 .I"a3oq00bIBaroIfe CKBAKUHEI.

12.HarneraTenbHble CKBRXUHBI [T 3aKaYKH BOJIbI B TJIACT.

13.IIputok HETU K CKBaKUHE.

14.1TpuToK ra3a K CKBa)KUHE.

15.Cuctemsl pa3pabOTKH 3aJIEKEH.

16.Ctaguu pa3pabOTKU MECTOPOKICHUS.

17.Cioco0bl KcIUTyaTaui HEQPTAHBIX CKBAYXKUH.

18. TexHO JIOTHYECKHE PEKUMBI pabOThl HEPTEJOOBIBAIOIINX U HATHETATEIbHBIX
CKBaXKHH.

19. OcHOBHBIE OCIIOKHEHH S, BO3HUKAIOIIKE MPU JOOBIYE TPUPOIHOTO rasa.
20.OCcHOBHBIE OCIIO)KHEHHMSI, BOZHUKAIOIIHUE MPU J0ObIYE HEPTH.
21.MccnenoBanusi CKBayKHUH B IIPOLIECCE UX IKCIUTyaTaIUU.

22.YBenuueHue npor3BOIUTEILHOCTH T0OBIBAIOIIUX CKBAYKHUH.
23.Cucrtembl NOAAEPKAHUS TIJIACTOBOTO JTABJICHHUSI.

24 Ilon3eMHBIN PEMOHT CKBaXHH.

25.0xpanHa mpupoJIibl ¥ Te0JIOTHYECKON cpeibl TPH 100bIue HEeTH U Ta3a.
26.CBoOoHas TEMa.



4. OHEHOYHBIE CPEJICTBA IJIsAA KOHTPOHH YCIIEBAEMOCTHU U
PE3YJIbTATOB OCBOEHHS YUYEBHOU JUCHUIIJIMHBI (MOAYJIS)
(cMm. DOHJT OIIEHOYHBIX CPEJICTB)

5. VYEBHO-METOJUYECKOE u UH®OPMALIMOHHOE
OBECIEYEHUE YYEBHOM JUCHUTIINHBI (MOIYJIST)

5.1. OcHoBHas JMTEpaTypa

KonuyecTBo 3K3eMILISIPOB

Ne ABTOp (bI), HAMMEHOBAHUE, MECTO Hcnoan3yercs npu Cemectp Ha
n/n H3aHUSA U U31ATEeNbCTBO, IO H3Y4YeHHH Pa3/iesIoB B oub6amnorexe
kadeape

1 2 3 4 5 6
1 |Poros, B. A. TexHoaorus

KOHCTPYKLIMOHHBIX MaTepHalloB. 1-5 IBC

HanorexHomoruu : y4eOHHK st 6

By30B / B. A. PoroB. — 2-e u3n.,

mepepad. w gom. — M.

WznarensctBo Opaiit, 2017. — 190
c. — (Cepus : ABTOpCKH Y4EOHUK).
— ISBN 978-5-534-00528-8. —
Pexxum pmocryma :  www.biblio-
online.ru/book/D01BA5DD-AA3D-
49CF-A067-C6351CB24814.

5.2. JlonoJHUTEJIbHAS JINTEPATYpPa

KosnyecTBOo 3K3eMIJISIPOB

Ne ABTOop (bI), HauMeHoBaHMe, MecTo| Hcnosab3yercs npu Cemect Ha
/N |M31aHUS U U31ATeJNbCTBO, IO/ H3y4YeHUH Pa3jeIoB P B GuGamorexe xadenpe

1 |2 3 4 5 6

1 bonnmapenko, I. I. 1
MarepuanoBenenue : y4eOHUK IS
akagemuueckoro OakanaBpuara / I.
I. bonnapenko, T. A. Kabanosa, B.
B. Peibanko ; mom pexa. [. I.
bonmapenko. — 2-e m3n. — M.
WznarensctBO FOpaiit, 2017. — 360 1-5 6 OBC
c. — (Cepus : bakamasp.
Axkanemuueckuit kypc). — ISBN
978-5-534-02486-9. —  Pexum
JIoCTyma : www.biblio-
online.ru/book/52ED721E-1764-
41FF-A68B-3DF496D68D60.

5.3. ba3bl JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIC M MOMCKOBbIE CHCTEMBbI:

1. eLIBRARY.RU [DnekTpoHHBIH pecypc] : Hay4dHas 3yieKTpoHHas OubOmmoreka. — Jloctym
3aperuCTpUPOBAaHHBIM  IIOJB30BaTesiIM IO mapomo. —  Pexum  gocryma:
http://elibrary.ru/defaultx.asp (nara oopamenus: 15.10.2016).



http://elibrary.ru/defaultx.asp

2. JlaHp [DneKTpOHHBIN pecypc] : 37eKTpoHHAs OubaroTeKa. — JlocTym K MOJHBIM TEKCTaM 10
napoJro. — Pexxum nocryna: https://e.lanbook.com (mara oopamenus: 01.03.2016).

3. Hayunas 6ubmuotexa PI'Y umenu C. A. Ecenuna [OnekTpoHHbIN pecypc] : callT. — Pexum
nocryma: http://library.rsu.edu.ru, ceo6oansIi (nara oopamenus: 15.10.2016).

4. VYuupepcurerckas OuOmmoreka ONLINE [DnektpoHHBId pecypc] :  DJIEKTpPOHHAs
oubmmoreka. — JlocTym K TIOMHBIM TEKCTaM IO TMapoir. — Pexum jgocryma:
http://biblioclub.ru/index.php?page=main_ub_red (nata odpamienus: 15.10.2016).

5. HOpaiit [DnekTpoHHBII pecypc] : 2eKTpoHHas Oubnroreka. — JlocTyn K MOJHBIM TEKCTaM
o nmapoito. — PesxuM mocryma: https://www.biblio-online.ru (mara o6pamenus: 20.04.2017).

6. Springer  (mmargpopma  SpringerLink)  SpringerLink  [DnektpoHHbIi  pecypc]:
MOJIHOTEKCTOBAS 0aza  JaHHBIX  HAYYHBIX  KYPHAJIOB, Pexxum  gocryma:
http://www.springerlink.com (mata oopamienus: 20.04.2017).

7. Royal Society of Chemistry (RSC) [Dnextponnsiii pecypc]: OTKpPBITBINA TOCTYI K apXHUBaM
BceX JKypHasoB, m3gaHHbIX Royal Society of Chemistry ¢ 1841 mo 2007 rogsl. ApxuB
OXBaTBIBACT TaKWE NPEIMETHbIC 00JIaCTH, KaK OMOJIOTHS, HAHOHAyKa M HaHOTEXHOJIOTHS,
¢usuka, xumus. Pexum nocryma: http://pubs.rsc.org/en/journals?key=title&value=archive
(mara oOpareHus: 01.05.2017).

5.4. Ilepeuenb pecypcoB HHGOPMAIMOHHO-TEJEKOMMYHMKAINMOHHOI ceTu «UHTepHeT»
(nasee — cerb «AHTEPHET»), HEOOXOAMMBIX /IJIsl OCBOEHUS TUCHMILINHBI (MOLYJas1)*

1. ChemNet. Poccust [DnekTpoHHBIH pecypc] : XuMuueckas HHPOPMAIMOHHAS CETh. —
Pexxum moctyna: www.chemnet.ru, ceo6oaubiii (1ata oopamenus: 15.10.2016).

2. ChemPort.Ru [DnektponHblit pecypc] : mopran. — Pexxum foctyma: Www.chemport.ru,
cBoOOHBII (nata obpamenus: 15.10.2016).

3. http://www.xumuk.ru/ [DnektpoHHblii pecypc] : moprair. — Pexum gocrtyna:
www.xumuk.ru, cBo6oHbIN (naTa oopamenus: 15.10.2016).

4. AnanuThueckas XUMHUS W XUMHUYECKHM aHanmu3 [DnekTpoHHbi pecypc] : Ilopran
XMMHKOB-aHATUTUKOB — Pexxum noctyna: ANCHEM.RU, cBoGoaHbIi (aTa oOpatieHus:
15.10.2016).

5. ABC Chemistry [DnekTpoHHbIii pecypc] : OeCIUIaTHBIM IOJHOTEKCTOBBIA KaTajior
KYpPHAJIOB TI0 XUMHUH. — Pexum pgocryma: http://abe-chemistry.org/index.html,
cBOOOAHBIN (maTa oopamenus: 15.10.2016).

6. ChemSpider [DnexkTponHbIii pecypc] : 6a3a JaHHBIX XUMHUYECKHAX COCAMHEHHH M CMecei,
NpUHAJUIEKAIIas KOPOJIEBCKOMY XMMHUYECKOMY 00IecTBy BenukoOputanuu. — Pexum
nocryna: http://www.chemspider.com/, cBoboanbI# (1ata ooparienus: 15.10.2016).

6. MATEPUAJBHO-TEXHMYECKOE OBECHEYEHUE YYEBHOMH
JUCHUATIIMHBI (MOYJIS)

6.1. TpebGoBanusi Kk ayauropusim (IMOMeLIEHUSIM, MeCTaM) /JIsl NPOBeJAeHUsI


https://e.lanbook.com/
http://library.rsu.edu.ru/
http://biblioclub.ru/index.php?page=main_ub_red
https://www.biblio-online.ru/
http://www.springerlink.com/
http://pubs.rsc.org/en/journals?key=title&value=archive
http://pubs.rsc.org/en/journals?key=title&value=archive
http://pubs.rsc.org/en/journals?key=title&value=archive
http://www.chemnet.ru/
http://www.chemport.ru/
http://www.anchem.ru/
http://abc-chemistry.org/index.html
http://www.chemspider.com/

3aHATHIL:

CranmapTHO 00OpYyAOBaHHBIE JEKIIMOHHBIE AYAUTOPUHU Uil TPOBEICHUS
WHTEPAKTUBHBIX JICKIINW: BUACOTPOECKTOP, SKPAH HACTECHHBIN.
6.2. TpeOoBanusi K o000pyIOBaHMI0 PpadOYUX MeCT TMpenogaBareyass H
00y4aoIMXCs:

BuneonpoekTop, HOyTOYK, IEPEHOCHOM 3KpaH.

6.3. TpeOoBaHus K cieMATM3MPOBAHHOMY 000PYAOBAHUIO - OTCYTCTBYIOT

7 O0pa3oBare/ibHbIC TEXHOJIOT U

8. MeToanueckue YKazaHnud 1Jist 06yqamumxca M0 OCBOCHHIO JUCIUITIIIMHBI

Bun yueOHbIX 3aHATHI Opranuzanus AesITEIbHOCTU CTYJEHTA

Jlekuus Hammcanue KOHCIEKTa JICKITUM: KpaTkKo, CXEMaTU4HO,
MOCJIeIOBATEILHO (PUKCHPOBATh OCHOBHBIC ITOJIOKCHHSI, BBIBO/IBI,
(hopMyIIMpPOBKH, 0000IIEHNUS; TOMEYATh BAXKHBIC MBICIIU, BBIJCIATH
KJIIOYEBbIC CJI0Ba, TepMHHBI. [IpoBepka TEpMHUHOB, MOHATHUH C
IOMOIIBI  SHIMKIIONEINNA,  CIOBaped,  CIOPABOYHUKOB €
BBIIIMCBHIBAHUEM TOJKOBaHMK B TeTpaab. OO03HAYUTH BOMPOCHI,
TEPMHHBI, MAaTEPUAJI, KOTOPBI BBI3BIBAECT TPYIHOCTH, TIOMETUTH U
MOMBITaTbCS HAUTU OTBET B pPEKOMEHIyeMou juteparype. Ecmu
CaMOCTOATENIbHO HE yaaeTcss pa3obpaTbCs B MaTepHale,
HeoOxomuMo chOpMyIUPOBATh BOMPOC M 3aJaTh IMPEMOJaBATEINIO
Ha KOHCYJIbTallMH, HA MPAKTUYECKOM 3aHSITUH.

[IpakTrueckue 3aHATHS [IpopaboTka paboueil mporpaMMbl AUCHUIUIMHBI, YAENsAs 0co0oe
BHUMaHUE IeJsIM MW 3aj]adaM, CTPYKTYpe H  COJEPKaHHIO
muctumiuHel. KoHCekTHpoBaHWe  UMCTOYHUKOB. Pabora ¢
KOHCIICKTOM HCKHHﬁ, moAroTOBKa OTBECTOB K KOHTPOJIBHBIM
BOIIpPOCaM, MPOCMOTP PEKOMEHAYeMOU JHuTepaTypsl, paboTa cC
TEKCTOM, MPOCIYIIMBAHUE ayJHO- W BHUICO3AMUCENd MO 3aJaHHOU
TeMe, pelIeHHe pacueTHO-TpadUUYeCKUX 3aJaHUN, PEUIeHH 3ama4y
110 AJITOPUTMY U IP.

Pedepar ITouck JTUTEPaTyphI u COCTaBJICHHUE oubnuorpadum,
WCTIONB30BaHUE OT 3 /0 5 HAy4HBIX paboOT, M3JIOKEHUE MHEHUS
aBTOPOB U CBOETO CYXJICHHUS 10 BHIOPAHHOMY BOTIPOCY; U3JI0KEHHE
OCHOBHBIX acleKTOB MpoOsieMbl. O3HAKOMUTBCA CO CTPYKTYpOH U
oopmienuem pedepara.

[ToaroroBka k 3auery [Ipn moaroToBke K 3a4eTy HEOOXOAMMO OpPUEHTHPOBATHCS Ha
KOHCIEKTBHI JIEKIUN U PEKOMEHAYEMYIO JINTEPATYPY

9. Ilepeuenp MHGOPMAITMOHHBIX TEXHOJOTUM, UCMIOJIB3YEMbIX TIPHU OCYIIECTBICHUU
00pa30BaTeNBHOrO Ipolecca MO0 AUCHUIUIMHE (MOAYJI0), BKJIIOYas IEPEUYECHb
IPOrpaMMHOro o0ecredeHus: 1 THPOPMALIMOHHBIX CIIPABOYHBIX CUCTEM

HoBble nH(pOpMALIMOHHBIE TEXHOJIOTUN B 00pPa30BaHUMN:
- MPUMEHEHHE CPEACTB MYJIBTUMEIMA B 00pa30BaTEIHHOM MPOIIECCE




(mpe3eHTaIuu, BUJIEO0);
- BO3MO>KHOCTb KOHCYJIbTUPOBAHUS 00YUYaIOIINXCS TIPENOoaBaTeIsIMH B JIFO00E
BpeMsl M B JTIF000# TOUKE IPOCTPAHCTBA OCPEACTBOM ceT HTepHeT;

10. TpeOoBaHusA K MPOrpaMMHOMY O0ecle4eHNI0 Y4eOHOT 0 mpoIecca

Hassanue [10 No nmuniensuun

MS Windows Professional Russian 47628906

Antusupyc Kaspersky Endpoint noroBop Nel14/03/2018-014201
Security 30/03/2018r.

Oducnoe npunoxenne LibreOffice cB00OIHO pactipocTpansiemoe [10
Apxusatop 7-Zip cB000IHO pactipocTpansemoe [10
Bbpay3epuzobpaxkenuii Fast Stone cB00OIHO pactipocTpansiemoe [10
ImageViewer

PDF punepFoxitReader cB000IHO pacnpoctpansiemoe 110
Menua nipourpsiBarenis VLC cB00OOIHO pacnpoctpansiemoe 110
mediaplayer

3anuck guckoB ImageBurn cB000THO pacrnpocTtpansemoe [10
DJVU 6pay3epDjVuBrowser Plug-in cB000THO pacmpocrpansemoe 110

11. Uubie cBeaeHus




IIpunoxenue 1

@oH/1 O1LIEHOYHBIX CPEACTB /JIsl MPOBeIeHUsI MPOMEKYTOYHOM aTTecTAlul
00yYAKOIIMXCA MO AUCIHUIINHE

Ilacnopm ¢honoa ouenounvix cpeocme no OUCYURIUHE 01 NPOMENHCYMOYHO20
KOHmMpOa ycneeaemocmu

KoHTtponmpyembie pa3aessl (TEMBbI) Koa xonTponupyemoi HaunmenoBanue
Ne JUCLUIUIMHBI (pe3yIbTaThl 110 KOMIIETEHIMH) WK €€ OLICHOYHOI'O CPEACTBA
/11 pazzesnam) YaCTH)
1. | Beneuue OIIK -2
2. | OcoGeHHOCTH HAHOCTPYKTYPhI 3auer
I1K-8
3. | dyHoamMeHTanb-HbIC CBOMCTBa
HaHOMaTepUajoB
4. | TepmoauHaMHuUecKHe MapaMeTphbl
HAaHOCOCTOSIHUS u €ro
VCTOMYUBOCTh
5. | OcHOBBI TEXHOJIOTUH u
MIPUMEHEHNE MHOTO(YHKITHO-
HaJbHBIX HAHOMATEPHUATIOB
TPEBOBAHUS K PE3YJIBTATAM OBYUEHUS 110 YYEBHON
JTUCLUITJIMHE
HNupexc Coaepixanue DJIeMeHTbl KOMIIeTeHIMHU HNupexc 31emenrta
KOMIIeTEeHI] KOMIIeTeHIIUHN
0
K -8 3HaTh ITK-8 3
CIOCOOHOCTHIO OCHOBHBIE 3akoHomepHoctu | [TK-8 3-1
UCIIONIb30BaTh OCHOBHBIE | XUMHUYECKOW HAYKH
3aKOHOMEPHOCTH
XUMUYECKOW HAyKH U
byHIaMeHTalIbHbIE
XMMHYCCKHC HNOHATHA | pyHnamMeHTabHbIe XuMudeckue | [TK—8 3-2
1pH PCHICHUH | moHATUS
KOHKPETHBIX yMeTh K-8 V
TpOH3BOJCTBCHHBIX HCIIOJIB30BATh ocHoBHbIe | [TIK-8 V-1
3ajiad 3aKOHOMEPHOCTH  XHMHUYECKOU
HayKu npu pereHnn
KOHKPETHBIX MTPOU3BOACTBEHHBIX
3a/a4y




HCIIOJIB30BATh I[IK-8 V-2
(yHIIaMEHTAJIbHBIE XUMHYECKUE
MOHSTHS npu pEIICHUH
KOHKPETHBIX TPON3BOJACTBEHHBIX
3a7a4
BJIA1€Th IIK-8 B
HaBBIKAMH ucnons3oBarh | [IK-8 B-1
OCHOBHEIC 3aKOHOMEPHOCTHU
XAMUYECKOU HayK{ H
(dyHIaMEHTAJIbHBIE XHUMHYECKUE
MOHSTHS npu pereHun
KOHKPETHBIX TPON3BOJACTBEHHBIX
3a1a4
HaBBIKAMH ucnoiab3oBath | [IK-8 B-2
(yHIaMeHTaJIbHbIE XMUMHYECKUE
ITOHSITHUS pu pelIeHnn
KOHKPETHBIX ITPOU3BOJACTBEHHBIX
3a7a4
OIIK -2 BJIaJiCHUEM  HAaBBIKAMHU | 3HAThH
IIPOBE/ICHUS 1 Texuuky Oe3onacHoctu B | OITIK-2 3-1
XHUMHUYECKOTO npodecCuoOHAITBHON chepe
HKCIIEPUMEHTA, JIeITeIbHOCTHU
OCHOBHBIMH
CUHTETHYECKHMU U
AHATTMTHICCKUMH 2 Metoget  teoperuueckoro | OIIK-2 3-2
MCTOJaMH MOJYYCHUA U HUCCIIEIOBaHUSI
HCCIICI0BaHNA 3 3kcnepumenTansHoro | OINK-2 3-3
XUMHUYECKHMX BEUIECTB M | ycce 0BaHUS
peaxiui
yMeTbh
1 MIPUMEHSTH Mmeronsl | OINK-2 V-1
TEOPETUUECKOT0 HCCIEIOBaHUS
B npodeccuoHanbHOM
JIeSITeIbHOCTU
BJIAJIETh
1  naBbikamMum  npumeHenus | OIIK-2 B-1
METOI0B TEOPETUUECKOTO
HCCIEIOBAHUS B
npodeccroHanbHOM
JIEeITEILHOCTU

KOMILIEKT OLIEHOYHBIX CPEJICTB JJISI TIPOMEKYTOYHOM
ATTECTALIMM (3AUET)

0 )i HHE OLIEHOYHOT JICTB HI HEeHNBaeMOii
Ne | *Conepixkanue OIeHOYHOI0 CPEACTBA HNugexc one aeMo




KOMIICTCHIIMH M €€

3JIEMEHTOB

1 ITepeuncinre OCHOBHBIE METOIBI IIOTYYEHUS OIIK-2 3-2, B-1, [IK-8 ¥V-2
HaHOMATEpHAJIOB.

2 Jaiite BBIBO (POPMYIIBI AJISt pacyeTa Yrcia aTOMOB OIIK-2 3-2, B-1, [IK-8 ¥-2
(MOJIeKys) B KpUTHYECKOM 3apOIbIIIe.

3 Ilepeuncnute TOCTOMHCTBA U HEAOCTATKU OIIK-2 3-2, B-1, [IK-8 V-2
BBICOKOHEPI€TUUECKOT0 U3MEIbUEHHSI, MEXaHOXUMHUYECKOTO
U IJIa3MOXUMHUYEKOro Crocoba.

4 KaxoBbl 0cOO€HHOCTH TPOSIBIICHUS pa3MepHBIX 3P (HEKTOB B OIIK-2 3-1, 3-2, 3-3, V-1, B-1
HaHOMaTepHasax.

5 B 4eM cyTh KBaHTOBBIX pa3MepHBIX dPHEKTOB? OIIK-2 3-1, B-1, [IK-8 ¥-2

6 Kax ¢popmupyroTcst HAaHOCTPYKTYpHI ¢ KBaHTOBBIMU Toukamu? | OIIK-2 3-2, B-1, T1IK-8 V-1

7 OxapakTepr3yiiTe KBAHTOBBIE CTEHKH, IPOBOJIOKU U TOYKH. OIIK-2 3-1, B-1, [IK-8 ¥-1

8 [IpuBenuTe mpumMepsl 1 0OBSICHUTE BIHMSHHE Pa3MEPHBIX OIIK-2 3-2, B-1, [IK-8 ¥-2
3¢ (eKTOB Ha ANEKTPOHHYIO CTPYKTYPY HAHOMATEPHUAIIOB

9 [lepuncnure oCHOBHBIE (PAKTOPHI, BIUSIONIUE HA OIIK-2 3-1, B-1, [IK-8 ¥-2
HEPAaBHOBECHOE COCTOsIHHE HAHOMAaTEPHaJIOB.

10 | Oxapakrepusyiite BIUsAHUE Pa3Mepa KPUCTAIUTOB HA OIIK-2 3-2, B-1, [IK-8 ¥-2
3JIEKTPUUIECKHE CBOICTBa HAHOMATEPHAJIOB.

11 | OxapakTepusyiiTe MarHUTHBIE CBOMCTBa HAHOMATEPHAJIOB. OIIK-2 3-2, B-1, [IK-8 ¥-2

12 | Kak MeHseTcsa IPOYHOCTH, TBEPAOCTD H INIACTHYHOCTD IIPU OIIK-2 3-2, B-1, [IK-8 ¥-2
YMEHBLIECHUU pa3zMmepa 3epHa? OxapakTepU3ynTe sBICHUE
CBEPXIUIACTUYHOCTH B HAHOMaTepHaiax.

13 | IlpuBenute nmpumeps! BIUSHUSA pa3MepHBIX 3(pdeKToB Ha OIIK-2 3-2, B-1, [IK-8 ¥-2
PEaKIMOHHYIO CIOCOOHOCTh U aKTHBHOCTH HAHOMATEPHAJIOB.

14 [MpuBenuTe mpuMepbl U 00BICHUTE IPUPOLY HATUYIHS OIIK-2 3-1, 3-2, 3-3, V-1, B-1
MeTacTabunbHbIX (pa3 B HaHOMaTepuanax. Kakosa poinb
TEPMOJMHAMUYECKOTO U KHHETHYECKOTO (PaKTOPOB.

15 | Oxapakrepu3yiite ocoOeHHOCTH (ha30BbIX IIPEBpaIIEHUIT B OIIK-2 3-2, B-1, [IK-8 ¥-2
HaHOCTPYKTypax.

16 | KakoBbl 0cOGEHHOCTH (POHOHHOTO CIIEKTPA U TEMIOBBIX OIIK-2 3-2, B-2, [IK-8 ¥V-2
CBOWCTB HAHOMATEPHUAJIOB.

17 | Kak usmensercs TemioeMKOCTs HAHOMATEPUATIOB B OIIK-2 3-2, B-2, [IK-8 V-1
3aBHCMOCTH OT pa3Mepa KpUCTaJUIUTOB.

18 | Kax Biuser pasmep KpUCTAIIUTOB Ha KOYQUIMEHT OIIK-2 3-2, B-1, TIK-8 ¥V-2
TEPMUYECKOTO PACHIMPEHUS U TEMIIEPATYpPY IIaBICHHS
HaHOMAaTEpHAJIOB.

19 | OxapakTepusyiiTe IpOSBICHHE IIOI3YIECTH U OIIK-2 3-2, B-1, [IK-8 ¥-2
CBEPXIUIACTUYHOCTH B HAHOMaTepraiax.

20 | IlpuBenute npumepsl BIUAHUA pa3MepHbIX 3G (EKToB Ha OIIK-2 3-2, B-1, [IK-8 V-1
PEaKIMOHHYIO CIIOCOOHOCTh M KaTATUTUYECKYIO aKTHUBHOCTD
aHOMAaTepHasoB.

21 | Kak Biouser pasmep 3epHa Ha (pa30BYI0 YCTOWYHBOCTD OIIK-2 3-2, B-1, [IK-8 Y-2
HAaHOKPHUCTAIUIMYECKUX CIUIABOB

22 | OxapakTepusyiTe IpPUMEHEHUE HAHOMATEPHAJIOB B OIIK-2 3-1, 3-2, 3-3, V-1, B-1

JNEKTPOHHUKE.




23 | IlpuBeauTe npuMephl UCIIOIb30BaHUs HAHOMATEPHATIOB B OIIK-2 3-2, B-1, [IK-8 V-2
XUPYPruM, TPaBMaTOJIOTUH U CTOMATOJIOI MU,

24 | Pacckaxure o npuMEHEHHN HAHOMATEPHAIOB B OMOJIOTUH, OIIK-2 3-2, B-1, TIK-8 V-2
MEAULIHE U CENbCKOM XO3IHCTBE.

25 | HaTb 0011y10 XapaKTEPUCTUKY CTPYKTYpPbl HAHOMATEPHAJIOB. OIlK-2 3-1, 3-2, 3-3, V-1, B-1

26 BriBenTE COOTHOIICHUS, ONIMCHIBAIOIINE 3aBUCUMOCTD OIIK-2 3-2, B-1, [1IK-8 V-1
o0IIIei JOIM MOBEPXHOCTEH pa3jena, a Takxke MoJei
ME)K3EPEHHBIX TPAaHUI U TPOIHBIX CTHIKOB OT pazMepa
KPHUCTAJIJIUTOB.

27 | Kakue dakTopsl onpeensioT IMPHUHY PEHTIT€HOBCKUX OIIK-2 3-2, B-1, [IK-8 V-1
MUKOB?

28 | Onuimre OCHOBHBIE TUIIBI 1e()EKTOB B HAHOMATEpHaax. OIIK-2 3-1, B-2, IIK-8 V-1

29 | Moryt 11 ObITE HAHOMATEPHUATIBI Oe31e(PEKTHEIMU? OIIK-2 3-2, B-1, [IK-8 ¥-2

30 | KakoBsl ocoGeHHOCTH IOBEPXHOCTEH paszena B OIIK-2 3-1, B-1, [IK-8 ¥V-1
HaHOMaTepHanax.

31 | Ilpuseaure npumep JHK-nanomarepuana. OIIK-2 3-2, B-2, [IK-8 ¥-2

32 | Haiite o6u1yro XapaKTePUCTHKY TyOyaapHBIX M IyKoBHuHbIX | OITK-2 3-1, B-1, I[1K-8 V-2
HaHOCTPYKTYP.

33 B ueMm 10CTOMHCTBA M HEIOCTATKU TEXHOJIOTHH IICHOK U OIIK-2 3-2, B-1, [1IK-8 V-1
MOKPBITUI KaK METOAA U3rOTOBJICHHUS] HAHOMAaTEPHAJIOB.

34 | OxapakrepusyiTe OCHOBHbBIE METO/BI ITOJYYECHHS OIIK-2 3-2, B-2, [IK-8 ¥-2
HaHOKPHUCTAIIMYECKUX MOIYIPOBOTHUKOB.

35 | KakoBel MexaHU3MbI POCTa IJIEHOK M3 Mapa. OIIK-2 3-2, B-1, [IK-8 ¥-2

36 | B uem ocobenHOCTH MONTy4YeHHs THOPHIHBIX, IOPUCTBIX U OIIK-2 3-1, B-1, [IK-8 ¥V-1
CYIIpaMOoJIeKyJISIPHbIX HAHOMAaTEepHaJOB.

37 | OxapakTepusyiTe METOABI IOIYYEHUS YIIEPOIHBIX OIIK-2 3-1, B-1, [IK-8 V-2
HaHOCTPYKTYP.

38 | OxapakrepusyiiTe METO/bI CAMOCOOPKHM HAHOCTPYKTYD. OIlK-2 3-2, B-2, [IK-8 V-1

MMOKA3ATEJIM Y KPUTEPUU OLIEHUBAHUS KOMITIETEHIIUIA

(II'kaJjbl OlleHUBAHMS)

Pe3y.]'I]'::TaTBI BBIITOJIHCHU A

OLOCHUBAKOTCA I10 IIKAJIC - I1IO MATHOAUILHOM IIIKAJIE.

o0yyarommumcst

3aJlaHUA  Ha

9K3aMCHC

B ocHoBe olleHMBaHHS JIeKAT KPUTEPUU TOPOTOBOTO U TOBBIIIEHHOTO
YPOBHSI ~ XapakTEPUCTHK KOMIIETEHIIMA WJIM WX COCTaBISIONIUX  YacTew,
dbopmupyemMbIX Ha ydeOHBbIX 3aHATHAX Mo auctuiuimHe (Tabnuma 2.5 paboueit
POrPaMMbI TUCITUTIIHHBI).

«OtmuyHo» (5) / «3auTeHO» — OIICHKAa COOTBETCTBYET MOBBINICHHOMY
YPOBHIO M BBICTABIIIETCS OOYYaromIeMycsi, €CIM OH TIyOOKO M MPOYHO YCBOWII
IIPOTrPAMMHBIA MaTepHall, UCUCPITBIBAIOIIE, ITOCIEAOBATEIIBHO, YETKO M JIOTHICCKU
CTPOWHO €ro m3jaraer, yMeeT TECHO YBS3BIBATh TCOPHUIO C MPAKTUKOH, CBOOOIHO
CIpaBJIsCTCS C 3aJayaMH, BOIPOCAMHU M JPYTMMH BUJIAMH TPUMCHCHHs 3HAHUWH,
IpUYEM HE 3aTPYIHSACTCS C OTBETOM NMPH BUIOM3MEHCHUHU 3aJlaHUH, UCIIOIb3YET B
OTBETE MaTepHall MOHOTpadUUYECKON JHMTEepaTyphl, MPABHUIBHO OOOCHOBHIBACT
NPUHATOE pEIIeHUe, BJIaIeeT PA3HOCTOPOHHHMH HAaBBIKAMHA U TIpHEMaMHu
BBITIOJTHCHUS MMPAKTUYECKHUX 3a]1a4.



«Xopomo» (4) / «3auTeHO» - OIIEHKAa COOTBETCTBYET MOBBIIICHHOMY
YPOBHIO M BBICTaBISIETCS OOydYaroleMycsi, €CIM OH TBEpPJI0 3HAaeT Marepual,
IPaMOTHO U T10 CYIIECTBY M3JIaraeT ero, He JI0MyCcKas CyIIeCTBEHHBIX HETOUHOCTEN
B OTBETE Ha BONPOC WIM BBIIOJHEHUH 3a/laHUi, TPABWIBHO MPUMEHSET
TEOPETUYECKHE TOJOXKEHUSI TPU PEUICHUH MPAKTUYECKUX BONMPOCOB U 3ajad,
BJIaJic€T HEOOXOJUMBIMU HaBbIKAMU U MMPUEMAMU UX BBIMOJIHEHUSI.

«Y noBneTBopUTenbHO» (3) / «3a4TE€HO» - OILIEHKAa COOTBETCTBYET
NOPOrOBOMY YPOBHIO M BBICTAaBJISETCS OOYy4YarOIIEMYCs, €CJId OH MMEET 3HaHUS
TOJIBKO OCHOBHOI'O MaTepHaylia, HO HE YCBOWJ €ro JAeTajlei, JOImyCKaeT
HETOYHOCTH, JEMOHCTPUPYET HEIOCTAaTOYHO IMpaBWIbHBIE (HOPMYIHPOBKH,
HapylIEHUs1 JIOTUYECKOM TMOCIEAOBATEIbHOCTH B H3JI0KEHUU IPOTrPaMMHOIO
MaTepuasa, UCIIBITHIBACT 3aTPYAHECHUS MIPU BBHITIOJTHEHUH MPAKTUIECKUX PalboT.

«HeynoBnerBopurenbHo» (2) / «HE 3a4TE€HO» - OLEHKA BBICTABIISIETCS
oOyuyaroleMycsi, KOTOpbli HE JOCTUTAeT IOPOrOBOIO YPOBHSI, AEMOHCTPUPYET
HENOHMMaHue TMpoOJeMbl, HE 3HAeT 3HAUUTENbHOM YacTH MHPOrpPaMMHOIO
MaTepuaina, JOMYCKaeT CYIIECTBEHHbIE OLIMOKH, HEYBEPEHHO, C OOJbIINMU
3aTpyIHEHUSIMU BBINOJIHSET IPAKTUUYECKHE PAOOTHI.



