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ABSTRACT

Bachelor’s/Specialist’s/Master’s degree in 04.04.01 Chemistry

Study profile/ Specialization/ Master’s Program “Organic, elementoorganic
and bioorganic chemistry”

Course title: Solid-phase synthesis of organometallic compounds

Variable part of Block, 4 credits

Instructor: Kapustina A.A.

At the beginning of the course a student should be able to:

the ability to perform standard operations on the proposed methods;

possession of basic skills in the use of modern equipment for scientific
research;

ownership system of fundamental chemical concepts;

ability to apply basic laws of natural science and the laws of development of
chemical science in the analysis of the results obtained;

Learning outcomes:

the ability to use and develop the theoretical foundations of traditional and new
sections of chemistry in solving professional problems (GPC-1);

the ability to implement safety standards in laboratory and process
conditions(GPC-3);

the ability to conduct scientific research on the subject formulated
independently prepare research plan and to obtain new scientific and applied
results(PC-1);

possession of the theory and practical skills in the chosen field of chemistry
(PC-2).

Course description:

Contents covers the following issues: Features and types of solid-phase
synthesis. The method of mechanical activation and its use for the synthesis of
organometallic compounds. Review and analysis of research in this area.

Main course literature: (cnucok ocrnoemnoti rumepamypor)

1. Akulenok, Andreev V.M., Gromov D.G. etc. Vvedenie v processi
integral’nih mikro- | nanotehnologiy [Introduction to the processes of integrated
micro- and nanotechnology. Textbook for High Schools: 2 t] / under total.. Ed. N.
Korkishko. - M.: Binom. Knowledge Laboratory, 2010-2011. - (Nanotechnology).
ISBN 978-5-9963-0341-0 T. 2: Technological aspects / [M. B. Akulenok, VM
Andreev, DG Gromov et al]. - 2011. - 252 p. http://www.student
library.ru/book/ISBN9785996303366.html

2. Jaroslavtsev, A.B. Himiya tverdogo tela [Solid State Chemistry] / AB

Jaroslavtsev. M i Science World,2009.-327 p.
http://lib.dvfu.ru:8080/lib/item?id=chamo:287546 &theme=FEFU



http://lib.dvfu.ru:8080/lib/item?id=chamo:287546&theme=FEFU

3. Leucine V. Modelirovanie svyazannih processov v reagiruyuchsih sredah
[Modelling of processes related to the reacting media] / V. Leucine, MA Dmitriev;
Baltic Federal University. Kaliningrad: 1zd Baltic Federal University. 2012.-240 p.
http://e.lanbook.com/view/book/59566/page511/

4. Magomedov M.N. Izuchenie megatomnogo vzaimodeystviyz [The study of
interatomic interaction, formation of vacancies and self-diffusion in crystals]. - M .:
FIZMATLIT 2010. - 544s. http://e.lanbook.com/view/book/59566/page511/

5. Gusev, A.l. Nestihiometriya [Nonstoichiometry, confusion and long-range
order in the solid tele]l- ™M .. FIZMATLIT, 2007. - 857p.
http://e.lanbook.com/view/book/2681/pagel/

6. Boldyrev, V.V. fundamental’nie osnovi mehanicheskoy aktivacii,
mehanosinteza | mehanohimicheskih tehnologiy [Fundamentals of mechanical
activation and mechanochemical mechanical synthesis technology], [electronic
resource] / Boldyrev VV, AVVAKUMOV EG, Boldyrev E.V.- Electron. text
dannye.- Novosibirsk, Siberian Branch of the Russian Academy of Sciences, 2009.-
343p. http://lib.dvfu.ru:8080/lib/item?id=IPRbooks:IPRbooks-15822&theme=FEFU

Form of final knowledge control: exam.
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AHHOTanMs K padoueii nporpamMme aucuuiiinabl «TBepaodga3ublii cHHTE3
3JIEMEHTOOPraHUYEeCKUX COCAUHECHUIN»

PabGouast mporpamma ydeOHOW mucruiuimHbBl «TBepaodasHbIil  CHHTE3
AIIEMEHTOOPTaHUYECKUX COCTUHEHUI» pa3paboTaHa Jyisi MarucTpaHToB 1 Kypca 1o
HamnpasieHuto 04.04.01 «Xumus» no marucrepckoil mporpamme «Opranuyeckas,
3JIEMEHTOOPTraHnvecKass 1 OMOOpraHuYecKasi XUMUSD.

[Ipu pa3zpabotke pabouell mporpaMMmbl Y4eOHOW JUCIMIUIMHBI UCTIOIb30BaHbI
@denepasibHBI  TOCYJAPCTBEHHBIM  00pa3oBaTeNbHBIA  CTaHAAPT  BBICIIETO
oOpazoBanus  no HamnpapiaeHuto noaroToBku 04.04.01 —Xumuueckue Haykw,
coOCTBeHHBI 0Opa3zoBatenbHbiil cTangapt [IBD®Y, yueOHbIN maH MOATOTOBKH IO
JAHHOW MAarucTepCKON IporpaMMme.

JuctumninHa « TBepoda3HbIil CHHTE3 3JIEMEHTOOPTAHUYECKUX COSUHEHUN » —
b.1.B.JIB.2.2 — oTHOCUTCS K pasleny <«IUCHUILTUHBI 1O BBIOOPY». TpymoemMKoCTh
JUCUUIUIMHBL 4 3a4€THBIX €IUHULBI. JIMCIMIUIMHA peann3yeTcsl B IEPBOM CEMECTpE.
Bxmrowaer B cebs 4 waca nekuuid, 32 wyaca mabopaTopHbix pabot, 144yaca
CaMOCTOATENbHON padoThl, U3 HHUX 36 YacoB KOHTAKTHOM paboOThl M 72 wyaca
CaMOCTOATENbHOM pabOoThI, U3 KOTOPHIX 36 OTBOJUTCS HA DK3aMEH.

CopepxaHrve [UCUMIUIMHBI ~ OXBAaThIBA€T  CJEAYIOIIMHA KPYr  BOIIPOCOB:
OcobenHoct W BuAbl TBepAo(azHOro cuHTE3a. MeTo MeXaHOXUMHYECKOU
aKTUBALIMM U €0 MCIIOJIb30BAHUE JIJISl CHHTE3a 3JIEMEHTOOPTAHMYECKUX COECIMHEHUN.
O0630p U aHaTU3 HAYYHBIX MCCJIEI0BaHUMN B 3TON 00JIaCTH.

[IpenBapuTenbHble KOMIETEHIIUN, KOTOPHIMU JODKHBI 00J1a1aTh CTYACHTHI IS
OCBOEHUSA JAaHHOW JTUCLIUIUINHBI:

CIIOCOOHOCTBIO ~ BBINIOJIHATH ~ CTAHJAPTHBIE OMNEpalMM [0 MpeajiaraeMbIM
METOIUKaM;

BJaJicHUEM 0a30BbIMU HABBIKAMHM HCIOJIb30BAaHUSI COBPEMEHHOU amnmapaTyphl
IIPU MPOBEJICHUN HAYUHbBIX UCCIICIOBAaHUM;

BJIaACHUCM CUCTEMOM CI)YHI[aMeHTaJIBHI)IX XUMHWYCCKHUX HOHHTHﬁ;



CITOCOOHOCTBIO INPUMCHATbL OCHOBHBIC CCTCCTBCHHOHAYYHBLIC 3aKOHBI H
3dKOHOMCPHOCTHU PA3BUTHA XUMMYECKOU HaYKHN IIpyU aAHAJIN3C IIOJIYYCHHBIX

pE3yNbTATOB;

ean ocBOCHNS IMCHUILTUHBI
LensMu 0CBOEHUS AUCLUIIINHBI SBIISTFOTCS:
OcBoeHME 3aKOHOB TBepAO0(A3HOIO CHHTE3a, KaK OJHOTO M3 COBPEMEHHBIX
METO/IOB, HAa IPUMEPE FIEMEHTOOPTAHUYECKUX COETNHEHUM;
3apaum:
1.Ilpuobperenue 3HaHMUI 00 0COOEHHOCTSIX TBEPAO(PA3HOTO CUHTE3A.
2.YCcBOEHHE 3HAaHUM O BIUSHUMU YCIOBUA MEXaHOXMMHUYECKOW 0OpabOTKM Ha
COCTaB M CBOMCTBA MOJYyYaEeMbIX IPOAYKTOB;
3.3HaKOMCTBO € TEPMOJAMHAMUYECKUMU U KUHETUYECKUMU (PaKTOpamu
TBEpAO(a3HbBIX MPOLIECCOB.
HNuTepakTuBHbIe (OPMBI 00YyUYEHHS BKIIOYAIOT B ce0s MPOOIEMHbIE JIEKIUH,
UCCIeI0OBaTeNbCKUE 1a00paTOpHbIe padOTHI.
B pe3ynbrare uyueHus: JaHHOW TUCLUILIMHBI y 00y4aroumxcst GopMupyroTcs

cieayromue obienpodeccuoHanbHbie U TPodeccuoHaIbHbIe KOMIETEHIIUN

Kox u gopmyanposka Jrtanbl GOPMUPOBAHHUA KOMIIETEHMH
KOMIIeTeHIIHH

CIOCOOHOCTh JIOCTOMHCTBA U HEJOCTATKHU TBEPA0(a3HBIX MTPOLIECCOB.

WCTIOJh30BATh Mg e 3aBI/ICI/IMOC"£B COCTaBa M CTPYKTYPHI IMOITYIAIOIIHXCS

pa3BUBAThH COEIMHEHUI OT MPUPO/IbI HCXOHBIX BELIECTB U

TEOPETHYECKHE OCHOBBI YCJIOBHI CHHTE3A.

TPaIMIHOHHBIX 1 HOBBIX [IpearaTh WM MPENOiaraTh MEXaHu3MbI

pasienon  xummm mpi | ¥MEET MPOTEKAIONIHX TIPOIECCOB.

peleHnu

PO eCCHOHANBHBIX Ba30BbIMU 3HAHUSMH, HEOOXOIUMBIMU IS

3antad (OT1K-1) Braneer UHTEPIPETAIMH TOJTyYEHHBIX PE3YJIbTATOB.

CIIOCOOHOCTD [IpaBuia oOpameHns ¢ XUMUYECKUMHU PEaKTHBAMH,

peanu3oBaTh HOPMBI 3Haer HOCYHOﬁ, IpaBUJia pa60TBI C MCXaHOXMMHNUYCCKHUM

TEXHUKH 0€30MMacCHOCTH AKTHBAaTOPOM.

B JTaOOPAaTOPHBIX OcCy1ecTBIATh OYUCTKY U MOJIYYEHHE XUMUUECKUX

TEXHOJTOTHICCKUX YmMmeer BEIIECTB C COOIIOIEHUEM MTPABHUIT TEXHUKH

yenosusix (OIIK-3) 0€30I1aCHOCTH.




HaBbikamu oOpalieHust ¢ XMuMHYECKUMH pEaKTHBAMH,

Bnaneer o

MOCYI0M, MEXaHOXUMUYECKUM aKTHBATOPOM.

MeToao0ru0 MpoBeeHUs TBEPAO0(a3HOTO CHHTE3a U
CIIOCOBHOCTE 3Haer WCCIEAOBaHUS B  0O0JACTH  3JIEMEHTOOPTaHUYECKOU
MIPOBOJIUTH HAYYHBIC XUMHH.
HCCIIEOBAHUS I10 OnpenensTh Hedb U 33/1a9i UCCIICT0OBaHUS,
chopmMyIupOBaHHOM VYmMmeer IJIAHUPOBATh M OCYIIECTBISITH DKCIIEPUMEHTAILHOE
TEMATHKE, HCCIIEN0BAHUE;
CaMOCTOATEILHO HaBeikamn  moucka W KpUTHYECKOro — aHammsa

TaBJIAT

cocra b ITaH nHpopManuu o TEMATUKE MIPOBOAMMBIX
HUCCIIEIOBAHUSA U HCCHIe 10BN

0oJ1y4aTh HOBEIE
Hay4HbI€ U IIPUKJIaIHbIE Bnaneer
pe3yabtarsl (ITK-1)

HaBbIKAMHU T[UJITAHUPOBAHUS HAYYHOT'O MCCIIEIOBAHUS,
aHaJlM3a MOJy4YaeMbIX Ppe3ylbTaToB U (HOPMYIUPOBKU
BBIBOJIOB;

HaBbIKaMU MpeICTaBICHUS u MPOJBUKECHUS
pe3yIbTaTOB MHTEIUICKTYabHON ACSTEIHHOCTH.

Teopernueckne OCHOBBI TBEPAO(A3HBIX MPOIECCOB.
MeTtoasl cuHTe3a TBepAO(a3HBIX MATEpUANOB, B TOM
YUCJ€ ~ METOJl ~ MEXAHOXMMHUYECKOW  aKTHBAalIWH,

BIIaJICHUE TCOPUCH U 3uaeT
HABEIKAMEL (bU3MYECKUe M XUMHUYECKHE METOJbI TOMOTCHHM3AIUN
MPaKTHYecKoii paGOTHI B HUCXOIHON cMecH, METO/IBI MOJTy4CHUS
u36paHHoit 06nacTn MOHOKPHUCTAIIOB. MeTOo/bI MOTY4YeHUSI TOHKUX TICHOK.
xumun (ITK-2) Veer Bribupats Hanoboiee paloHaTbHBIN METOL
OCYIIECTBJICHUS TBEpAO(Pa3HOTO CUHTE3A.
Hasrikamu paboThl c MEXaHOXUMHUYECKUM
Bnaneer
aKTUBAaTOPOM.

I.CTPYKTYPA Y COJEP KAHUE TEOPETUYECKOMN YACTH KYPCA
Pazgen 1. IIpoumecchl aedexToo0pasoBaHusi W MeXaHM3M TBepAO(pa3ZHBIX
peakuui (2 yac.)

Tema 1. IIpoueccnl nepekT000pasoBaHus U MEXaHU3M TBepPAO(PAZHBIX peaKurl
(2uac.)

[Ipoueccol nedexTooOpazoBaHus U MeXaHU3M TBepAO(da3HbIX peakuuid. SBieHus
pa3HOUTEHHS B KpucTajiax. B3aumoselicTBue TouedHbIX aeheKToB. OUZUKO-XUMHU-
yeckue (akTophl, ONpENSsIoNe MEXaHU3M TBepaodasHbIX peakiuid. MexaHnusm
TBep10(ha3HbIX NMpeBpalieHu 6e3 U3MEHEHHS COCTaBa.

Tema 2. JluHeiinble (AUCAOKANMU) M IUIAaHApHBIEe aedeKThI (u3yuaemcs
CAMOCIOAMEIbHO).

KpaeBas pucnmokanusa. Bekrop broprepca. IlmotHocts nucnokanuit. Teopus
TBEp0(a3HOTO B3aUMOJICUCTBHUS.

Pasznea 2. MeToa MeXaHOXHUMHYECKON aKTUBALIMU — 2 4ac.

Tema 1. KuHermka uW »JHepreTudeckuii 0ajJaHC B MeXaHOXHMHMYECKHX
npespamenusx ( 1 gyac.)

OCHOBHBIC TIOHSITUSI U METOJbl H3YUYCHHS KHUHETUKW TBEepA0(a3HbIX pPEaKIIHiA.
DHeprusi akTUBU3ALMHN TBEPA0(Pa3HBIX PEAKIIHI.



Tema 2. MexaHOXHUMHYECKOe AKTHBHPOBAHME WHAMBHUAYAJILHBIX PeareHTOB U
ux cmeceii (1 gac.)
MexaHOXMMUYECKOE aKTMBUPOBAHUE WHJIIUBHUYAJIbHBIX PEAar€cHTOB M UX CMECEH.
[Ipupoaa akTUBHOTO COCTOSIHUS TBEPABIX TeN. DU3NUECKUE OCHOBBI MEXAHOXUMHUHU U
MEXAHOXUMHUYECKON aKTUBalNU. KHHETHKAa MEXaHOXUMHUYECKUX MPEBPAILLICHUM.
Tema 3. CuHTe3 OpPraHu4YecKMX M 3IIEMEHTOOPraHMYECKMX COeJUHEHUIl B
YCJIOBHAX MEXaHOXUMHYECKON AKTUBALMU (U3YUAEMCA CAMOCHOAMEIbHO).
VY CiI0BUSA MEXaHOXMMHUUYECKOW aKTUBALMM. BpeMsi CHHTE3a, COOTHOILICHUE MCXOIHBIX
BEIIECTB, MAacCa HACAJIKU U MOJIC3HOM 3arpy3KH, TUIT aKTUBATOPA.
Tema 4. MexaHOXUMHYECKHI CHHTe3 TOJHMAIJIEMEHTOOPTraHOCHIOKCAHOB
(uzyuaemcesa camocmosamenvHo).
CuHTE3 MOHOMEPHBIX U TOJMMEPHBIX coeauHeHni. OCOOCHHOCTH CHHTE30B, B
3aBUCUMOCTH OT NPUMEHSIEMBIX PEaKIUi, MPUPOAbl MCXOJHBIX BEIIECTB, YCIOBUH
akTuBalu. CUHTE3 MOJIMMETAUIOOPTaHOCHIOKCAHOB METOJ0OM MEXAHOXHUMHUYECKON
akTuBanuu. JlocTomHCTBa M HemocTaTku Metoja. [IpaBuia TeXHHKHA 0€30MacHOCTH
npu pabore B XUMH4YecKou saboparopuu. [IpaBuna oka3zaHus nepBOil MOMOIIM B
XUMUYECKOH J1abopaTopuH.
Pazgen 3. Mertoabl cuHTe3a TBepAoda3HbIX MarepuaoB. Kiaaccupukauus
METO/I0B (U3yuaemcsa camocmoamenbHo).
Tema 1. CuHTE3bl C HCHOJb30BAHMEM (PU3HYECKHUX METOJA0B IOMOTCHH3alMU
HCXOJTHOM CMeCH.

Kepamuueckuit meron. CaMopacnpOCTPaHSIONIMNCS  BBICOKOTEMIIEPATYPHBIN

MeTo1.CUHTE3 C UCITOIb30BAHUEM BBICOKOTEMIIEPATYPHOT'O HArpeBa.
Tema 2.CuHTe3bl ¢ HCHOJb30BAHHEM XMMHYECKHMX METOJ0B TIOMOTeHHU3AIUU
HCXOJHOW CMeCH.
3osb-reas MeTo. PactipumuTenbHas cymika. CyoauMarmoHHas CyInka.
Tema 3.MeToabl MOJTy4eHHSI MOHOKPHUCTAJJIOB U TOHKHMX ILUICHOK.

Metoapl noTy4eHUs MOHOKPUCTAILIOB. METObI MOTy4YeHUSI TOHKUX IUIEHOK.
Il. CTPYKTYPA U COAEP)KAHUE MPAKTUYECKOHN YACTHU KYPCA

JlaGopaTopHbie padorsl (32 4ac.)
BausaTus  NeNel-12. TlpoBeneHue MeXaHOXHMMHYECKOTO CHHTe3a BelleCcTBA.
BblejieHne MPOAYKTAa, ero 04ucTKa 1 paknuoHupoBanue. (24 yac.)
Metoa: UccnenoBarenbckuid. PaboTa 1o mHAMBHUIyaIbHOMY 3a/1aHHUIO.
Bausgtuss NeNe 13 — 16. H3yuyeHue 3aBHCHMOCTH BbIX0Ja NPOIAYKTOB OT
pazauuHbix ¢akropoB. M3yuyeHue cocraBa M CTPYKTYPbl MOJY4Y€HHBIX
coequHeHuit. O0CyKIeHne MOJy4eHHBbIX pe3yabTaToB (8 yac.)
Metoa: VccnenoBarenbckuii. PaboTta mo MHAMBUIyaTLHOMY 3a/1aHHUIO.
3ananue Ha aoMm: [loaroToBka coOOIIEHUS O MOTYUYCHHBIX Pe3yiIbTaTax.
Metoa: Hayunas quckyccusi. ['pynmoBoe 00CykJIeHHE pe3yJIbTaToOB.
[Tpumepsl BOTPOCOB 11t 00CYKICHUS:
1. TTouemy mosydeHHOE B MPOAYKTaX COOTHOUIEHHE SJIEMEHTOB OTIMYAETCS OT
3aIaHHOTO?



2. OtnMyaercs JM  COCTaB MPOJYKTOB, IIOJyYEHHBIX BaMH B  YCIOBHSIX
MEXaHOXMMHMYECKON aKTUBALIMK OT aHAJOTHMYHBIX MPOJYKTOB, MOJYUYEHHBIX B
pactBope?

3. Moxete 71 BBl IPEIOKUTH MEXaHU3M Tporiecca?

I11. YYEBHO-METOAUYECKOE OBECIHEYEHHUE

CAMOCTOSTEJIBHOM PABOTHI OBYYAIOIIIUXCSI

Y4eOHO-MeToAn4YecKoe 00eCIeueHHEe CaMOCTOSTEIbHON paboThl 00YYArOIIUXCS
no jauciuiuinHe «TBepaodasHblii CHHTE3 3JIEMEHTOOPTaHUYCCKUX COCTUHCHUIN
npezcTapicHo B [Ipuwioskenuu 1 u BKIIoYaeT B ceOs:

IUTaH-TPa(UK BBITOJIHEHUS CaMOCTOSTECIILHON pa0OThI MO JHUCIUIUIMHE, B TOM
YHCIIe IPUMEPHBIC HOPMbI BPEMEHH Ha BBITIOJIHEHHUE 110 KaXKIOMY 3aJIaHHUIO;

XapaKTEPUCTHKA 3aJaHWi JJIT CaMOCTOSITETIbHONH pabOThl OOydYaroOUIMXCcs H
METOJINICCKUE PEKOMEH/IAINH 110 UX BBIITOJHEHUIO;

TpeOOBaHUS K TIPEIICTABICHUIO W O(OPMIICHUIO PE3yIbTaTOB CaMOCTOSTEIHHON
paboThI;

KPUTEPUU OIICHKH BBITIOJIHEHUSI CAMOCTOSITEIILHON PaOOTHI.

IV. KOHTPOJIb JOCTHXEHMS LEJEN KYPCA

K O1eHOUHBIE CPEICTBA -
OHTPOJIUPYEMbIEC
Ne pOIHPY Kopl 1 3Tamnsl popMUPOBAHUS HaMMCHOBaHHC
/11 pasieisl / Tembl KOMITETCHIIHI i
MCITAILIMEEL TEKYIIHH MIPOMEKYTOUHAS
KOHTPOJIb aTTecTalus
Pasnen 1. TIpomecchr 3Haer:
nedexkToo0pa3oBaHUs Hocrounctea  u
. MEXAHIBM HEIOCTaTKU Tposepka Cnaua
TBEpAOPazHbIX KOJUTOKBUYMOB
TBEPHOGhA3HBIX oT4dera o
o TIPOLIECCOB. No2 (YO-2
peakuuii 92 (
: 3aBHCHUMOCTb 11abopaTOPHBIM
T 1 11 (B COOTBETCTBUHU
ema 1. Ilpouecch aboram  NoNe
edexTooOpazoBaHus crIocobHoCTbIo | COCTaRa P ~y |C  PEHTHHIOBOM
A p HCIIOIb30BaTh U | CTPYKTYPEI 13-16.  (IIP-6), OICHKOI
u MEXaHU3M pa3BHBATH nonyqarouuxes | CobecemoBanue sHaHmif)
TBEPAO(A3HBIX TeopeTnyeckue |COSAMHEHMH 0T |(VO-1). 3K3aMe};a HOHH
peaKknuu. OCHOBBI TIPUPOJIBI TectupoBanue U
[Tpoueccnl TPaIHULMOHHBIX | HCXOTHBIX (TTP-1). bIE BOIIPOCHI
nedekroobpazoBans | u HOBBIX | BELIECTB 1 NeNe 1-20
1. y
" MEXaHM3M | Pa3/eIoB yciosuH
TBEp0pasHBIX XUMUH npy | CMHTESA.
peakuuid.  SIBnenus | PCLICHAN H Cnaua
PasHOYTEHUS g |IPOdeccnona, PoBepka KOJTOKBHYMOB
KpHCTAILTAX. ?gﬁK 3 salat| ymeer: OT‘geTa 01 Ne2 (YO-2)
Bsanmoseiictaue Ipeznararh 1 Ha60paTopHTfMN (B COOTBETCTBAM
0 J\o
TOYEUHBIX HE(EKTOB. npeAnonaraty | paboTam ~. |c peittuarosoit
MEXaHHU3MBI 13-16.  (ITP-6), .
dU3NKO-XUMH- Cob OIICHKOM
IPOTCKAOIIHNX
YECKHE bakTopsl, ngouecco;u (; Oe]Cj)IOBaHHe 3HaHUM).
OIPEAECIIAIOIINE Tecmn .OBaHI/Ie DK3aMeHalMOHH
MEXaHHU3M (TP 1? bIe BOIIPOCHI
TBep0(a3HbBIX ' NeNe 1-20




peakuuii. MexaHusm

TBepa0(a3HBIX
MpEBpAILICHUI 0e3 Cnaua
IIpoBepka
W3MEHEHHUS COCTaBa. B . KOJJIOKBUYMOB
. JIajieeT: oT4dera o
Tema 2. Jluneiinbie Ba30BLIMIL Ne2 (YVO-2)
1a00paTOPHBIM
(mucmokanun) u SHAHUAMH, aGoran  NoNo (B COOTBETCTBUH
TJIaHApHBIC TEe(DEKTHI. HE0OXOUMBIMU IZES 17 (HP_G)_ C PEUTHHIOBOM
Kpaesas IRt Co6e(;e OBaHI/Ie’ OILICHKOH
auciokamus. Bekrtop HHTEPIIPETALluU (VO 1)ﬂ 3HAHU).
broprepca. N0y CHHBIX Tecn .OBaHI/Ie DK3aMeHalMOHH
IInoTHOCTH pe3yJIbTATOB. P 15 ble BOIIPOCHI
nuciokanui. Teopust ( ' NoNel-20
TBEpA0(a3HOTO
B3alMO/IEICTBUA.
3naer: IIpaBuna Cnava
KOJJIOKBUYMOB
obpamenus  ¢|Cobece[0BaHHE Ned (VO 2yM
XHMHYCCKHMH | pepen 02 (VO-2)
B COOTBETCTBUU
PeaKkTHBaMH, BBITIOJTHCHHEM ( . .
MOCYJI0H, C PEUTHHTOBOM
npaBuia paboThI 71a00paTOpHBIX OIIEHKOM
padot (YO-1). M
c T 3HAHUHN).
Paszgen 2. Meron MEXaHOXUMHUIECC I_CI;TI;LIPOBaHHe OK3aMeHaIOHH
MEXaHOXMMHUYECKOM KHM (IP-1). ble BOIIPOCKI
akTuBaiuu. Tema 4. aKTHBATOPOM. NeNe29-30
MexXaHOXUMHUYECKHI C
CUHTE3 CIIOCOOHOCTRIO | YMeeT: Aaqa
[IOJIMANIEMEHTOOpras | peamnsosats | OcymecTBITS KOJLTOKBIYMOB
OCHJIOKCAHOB. HOPMBI TEXHUKH | OY4MCTKY U TpoBepka Ne2 (VO-2)
B TBETCTBUU
[paBuia  TEXHUKH Ge%OHaCHOCTHB HOJyHeHHe oTyera mo|( coorBeTeTBIY
JJaOOPATOPHEIX | XUMHUYCCKHX C CUTUHTOBOU
0€30MacHOCTH  TIpH patop 1a00paTOPHBIM per
u BEIIECTB C OIICHKOU
pabore B 6 paboram  NeNe N
. TEXHOJIOTHYECK | COOIIOACHNEM 3HAHUN).
XAMAICCKON HX YCIOBHUAX IMpaBUJI TEXHUKHU 13-17 3K3aMeHaHI/IOHH
11abopaTopHH. (OIIK-3) 6€30MaCcHOCTH. bIe BOTIPOCH!
[IpaBuna  okazaHus
o NeNe29-30
MEepPBOM TIOMOIIH B
XUMHYECKON Cnaua
71a00paTOpHH. Buaneer: KOJUTOKBUYMOB
Haseikamu Ne2 (YO-2)
[IpoBepka N
obparuerns ¢ O"EleTap o (B COOTBETCTBUH
XHUMHIHCCKIMU C PEUTHHIOBOU
pEaKTHBAMH, 1a00paTOPHBIM OLEHKO
HOCYZIOH, paboram  NeNe i)
MexaHoxumuyec |13-17. SHaHHH).
KM DK3aMeHalMOHH
AKTHBATOPOM. bIC BOIPOCHI
NeNe29-30
Pazgen 2. Meron|chnoco6roctoio | 3HaeT: IIpoBepka Cnaua
MEXaHOXMMHUYECKO! | poBONTE Mertononoruro | OTYETA T10 | KOJZIOKBUYMOB
aKTHUBAIUH. Hay4YHbIC HPOBEICHUS nabopatoproit | Ne2 (YO-2)
Tema 1. Kuneruka u|uccienoBanus |cuHTe3a u|padore Ne 18.[(B cooTBeTcTBUU
JHEPreTUYECKUM 1o uccienosauus B|(I1P-6), C PpEUTUHIOBOM
OastaHC p | cbopmyimpoBa | obnactu CobecenoBaHue |OIEHKON




MEXaHOXMMHUYECKHX |HHOU Temaruke, |anemenroopranu |(YO-1). 3HaHWH).
HpeBpameHng. CaMOCTOATCIIbH | YCCKOHU XMMUH. 3K3aMeHaL{I/IOHH
Tema 2.|© COCTaBJATH bIC BOIIPOCHI
Mexanoxumuueckoe |1aH NoNel4-24
HCCJII BaHUS
aAKTUBUPOBAHHE ceaenona
U [I0JTyYaTh [IpoBepka
WH/IMBUTyaTbHBIX
HOBBIC HAYYHBIC oT4yEeTa 10
PCAreHToB M MX|y npuxnammeie nabopaTopHOI C
CMCCCH. pe3yIbTaThl Ymeer: 6 Ne 18 |-Aaua
pabore Ne .
Tema 3. Cunres|([IK-1) OnpeensTs (TIP-6) KOJUIOKBUYMOB
H
OpPraHHYECKUX u e M 31N | CofecenoBaHHe Ne2 (VO-2)
AJIEMEHTOOPTaHUYECK HCCHENOBARUA, | vy 1) (B COOTBETCTBHHU
UX COEOWHEHHWH B TUTAHUPOBATh U BHHOH;ICHHe C PEUTHUHIOBOMU
YCIOBUAX OCYLIECTBIIATD TBOPIECKOTO OIIEHKOM
MEXaHOXUMHUYECKOM SKCIIepUMEHTANb sananns (ITP- 3HaHU).
aKTHBAIIHH. HOC 13) DK3aMeHaIMOHH
Tema 4, HCCIICOBAHNE, YqF;LCTHe MEC BOIIPOCHI
MexaHOXUMHYECKHIT . NoNel4-24
TPYMIOBOMH
CHHTE3
nuckyccun (YO-
MOJINAJIEMEHTOOPTaH 4)
OCHUIIOKCAHOB. :
Baapgeer:
Hapsikamu
IIOHUCKa u
KPUTHYECKOTO
aHanmsa
WHPOPMAILUK 110
TEMATUKE
IIPOBOIMMBIX gﬁgiipl(a o Cnmaua
HCCHeHOBaHI/Iﬁ; 6 . KOHHOKBI/IYMOB
HAaBBIKAMH JIabOpaTOpHOU N2 (VO-2
miannposanns | padore  Ne  18. 22 ( )
(B COOTBETCTBUH
HAy4YHOTO (T1P-6), . o
C PEUTHHTOBOM
uccienosanust, | CobOecenoBanue OLEHKOI
anajisa (YO-1). 3}LIIaHI/H71)
HOTy9acMBIX Brinosinenue 9K3aMeﬁauHOHH
o | BOPCCKOIO bIC BOIIPOCHI
(bOpMYTHPOBKH | 3o 13y (TTP-13) p
BBLIBOJIOB,; NeNel4-24
HaBbIKaMH
MPEJICTaBIICHUS U
IMPOABUIKCHUA
pe3ynbTaToB
HWHTCIIJICKTYaJIbH
oit
JACATCIIbHOCTH.
Pazpen 3. MeToasl | gy, enpem 3uaer: IIpoBepka Cnaua
CUHTE3a Teopuen u Teopernueckne |OTICTa I10 | KOJUIOKBUYMOB
TBepAO(Da3HBIX HaBBIKAMHU OCHOBBI nabopatoproit | Ne2 (YO-2)
MaTepHuaoB. NIPAaKTHYECKOH |TBepmoasHeix |padore Nel8.|(B cooTBeTcTBUM
Knaccudukanus paboThI B MPOLIECCOB. (TTP-6), C PpEUTHHTOBOM
METOJIOB. 130paHHOM Meronpr cunTesa| CobeceJoBaHUE | OLIEHKOM
Tema 1. Cunressr c|001acTH Xumuh | tpepropasupx | (VO-1). 3HaHUM).
HCIIOJIb30BaHUEM (IIK-2) MaTepuaios, B\ YyacrHe B | DK3aMCHAIIMOHH
(pU3MYIECKUX METOIOB TOM HHCIE MCTOR | ryyrimoBoi bIE BOIIPOCHI




TOMOI'€HU3alluHu Mexanoxumuuec | quckyccuu (Y O-|NeNel4d-24
HCXOJIHON CMECH. KOW aKTHBALWH, |4),
Kepamuueckwuit busmaeckue
METOI. XUMHNYCCKHUEC
CamopacrpocTpaHsto METOBI
o TOMOI'€HHU3al
g HCXOJIHOHM cMecH,
BBICOKOTEMIIEPATypH METOTEI
biii Meton. CuHTe3 C noMydeHus
HCIIOJIb30BAaHUEM MOHOKPHCTAIIIOB
BBICOKOTEMIIEPATypH MeTombl
Or0 Harpesa. MOJTyYEHUS
Tema 2.CuHTe3bl TOHKHX IIJICHOK.
HCIIOJIb30BAaHUEM Tposepka
XUMHAYECKUX oryeTa o
METOZoB naboparopuoit | Cnaya
TOMOTCHM3ATHH Ymeer: pabore Ne | KOJIIIOKBHYMOB
HUCXOJHOU CMECH. BBI6HpaTL 18(HP-6), No2 (yO-Z)
30uIb-reIb METOA. mambonee  |CoGecenopanne |(B COOTBETCTBHU
Tema 3.Metozbl panMoHaIbHBIN (VO-1). C  peiTHHIOBOIL
TIoNyHeHHIA Metol Brinosinenue OILIEHKOM
MOHOKpHCTAIUIOB 1 :;ZHICCTBHQHM TBOPYECKOTO 3HaHWH).
TOHKHX ITIJIEHOK. prodasHoro
CHHTE34. 3amanus ([1P-13) | Dx3ameHaronH
VYyacTue B |bIC BOIIPOCHI
TPYIIIOBOM NeNel4-24
nuckyccun (YO-
4).
IIpoBepka
oTyeTa 1o
naboparopuoit  |Cnava
pabore Ne 18.|KOIIOKBHYMOB
Baaneer: (TTP-6), Ne2 (VO-2)
HagI’IKaMH CoGecenoBanne |(B COOTBETCTBUM
iaex(;{ﬁ;anec YO-1). C PEUTHUHTOBOM
UM Brinosninenue OIIEHKOM
AKTHBATOPOM. TBOPYECKOTO 3HAHUN).
3aganus (ITP-13) | Dx3aMeHaIMOHH
VYyactue B|bIe BOIIPOCHI
TPYIIIOBOM NeNel4-24
muckyceun (YO-
4).

TuroBble KOHTPOJIBHBIE 3aJlaHUs, METOJUYECKUE MAaTEPHUAIIbI, ONPEAECISAIOIINE
MpOIEAYPHI OLICHUBAHUS 3HAHWM, YMEHHUN U HABBIKOB U (WJIM) OTBITA JESITEIHHOCTH,
a TaKXke KPUTEpUU M IIOKa3aTesid, HEOOXOAMMBIC JJIsi OLICHKU 3HAHUH, YMEHH,
HABBIKOB M XapaKTepU3YIOIIHE ATambl (OPMUPOBAHUS KOMIIETCHIIMH B TIpollecce
OCBOCHHMSI 00pa30BaTEIHLHON MPOTPAMMBI, TIpeicTaBiIeHbI B [Ipunoxxenun 2.

V. ClIMCOK YYEBHOM JINTEPATYPbHI 1 TH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUIIJINHBbI

@) OCHOBHAs TUMepamypa.



1. Akynenok, B. M. Angapees, [. I'. I'pomoB u 1p. BBeneHue B mpoiiecchl
MHTETPAIbHBIX MUKpPO- M HAHOTEXHOJOTHH : yuyeOHOe mocobue asst By30B : B 2 T. /
non obmr. pen. FO. H. Kopkumiko. - M. : BUHOM. Jlabopatopust 3nanuii, 2010-2011.,
- (Hanorexnomorun). ISBN 978-5-9963-0341-0 T. 2 : TexHOonOru4ecKrne acreKkTh /
[M. B. Akynenok, B. M. Aaapees, [I. I'. I'pomos u 1p.]. - 2011. - 252 c.
http://www.student library.ru/book/ISBN9785996303366.html

2.  SpocnaBues, A. b. Xumusa tBepaoro tena / A. b. fpocnasues. M.: Hayunsrii
mup, 2009.-327 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:287546&theme=FEFU
3. MopenvpoBaHue CBsI3aHHBIX MPOLIECCOB B pearupyromux cpenax / B. H.
Jletinua, M. A. JlmutpueBa ; bantuiickuii denepaibHblii  YHUBEPCHUTET.
Kamuaunrpan: M3a-so bantuiickoro geaepanpHoro yausepcurera. 2012.-240 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:690271&theme=FEFU

4, MaromenoB M.H. M3ydyeHue MexKaTOMHOTO B3aUMOJCHCTBHS, 0Opa30BaHMS
BakaHcuit u camoauddysun B kpuctamiax. — M.: ®UIMATIIUT,2010. — 544c.
http://e.lanbook.com/view/book/59566/page511/

5. I'yces, A.W. Hectexuometpusi, 0eCiops/IOK U TalIbHUM MOPSAJIOK B TBEPIOM
tene.- M.: DUSMATIINUT, 2007. - 857c.
http://e.lanbook.com/view/book/2681/pagel/

6. bonneipeB, B.B. ®dyHpaMeHTanbHbIE OCHOBBI MEXAHWYECKOW AaKTHBAIWU,
MEXaHOCHUHTE3a M MEXaHOXMMUUYECKUX TEXHOJOrui [DneKTpoHHBIH pecypc]/
bonaeipes B.B., ABBakymoB E.I'., bongsipeBa E.B.— DOIeKTpOH. TEKCTOBBIE
nanueie.—  HoBocuOupck:  Cubupckoe  otaenenne PAH, 2009.—343c.
http://lib.dvfu.ru:8080/lib/item?id=1PRbooks:IPRbooks-15822&theme=FEFU

0) OonoanumenvHas aumepamypa:

1. Menuxos, 1.B. ®uzuko-xuMuueckas 3BOJIONMS TBepaoro Bemectsa / M. B.
Menuxos. M.: BMHOM. JlabopaTopus 3HaHuM.-2006r. 309c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:277606&theme=FEFU

2. JMankun, H. 11. IIpakTnkyM 1o XMMUM 3IE€MEHTOOPTaHUYECKUX COEIUHEHUN.
Yuebnoe nocodue / H. II. Ilankun, A. A. Kanyctuna, 1. B. CeuctynoBa, B. B.
baxenoB. - BnamuBoctoxk : W3p-so [lamsHeBoct. yH-Ta, 2009. — 57 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:279868&theme=FEFU

3. bapam6oitm,H.K.  MexaHoxumusi  BBICOKOMOJIEKYJISIPHBIX ~ COEIUHEHHUHU.
/H.K.bapam6oiim. - M.: Xumus, 1971.- 364c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:328636&theme=FEFU

4, [Tomy6osipoB, B.A. MexaHOXMMUYECKHE almmapaThl U METOJbI OICHKUA HX
sbdextuBnoctn/ B.A. IlomyGosipoB- Hosocu6.: HI'TY, 2010. - 86 c.
http://znanium.com/bookread2.php?book=546114

S. Kynpusno, M.D. OHU3MKO-XMMHYECKHE OCHOBBI CO3JaHUS AKTUBHBIX
Matepuanon: yueonuk / Kympusuos M.®., Kabupos 10.B., Pyackas A.I'. - Poctos-
Ha-Jlony:M3narenbcTBO IODY, 2011. . 278 c

http://znanium.com/bookread2.php?book=556287
Ilepeyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH

«HTEepHeT»
1. http://e.lanbook.com/


http://lib.dvfu.ru:8080/lib/item?id=chamo:287546&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:287546&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:690271&theme=FEFU
http://e.lanbook.com/view/book/59566/page511/
http://e.lanbook.com/view/book/2681/page1/
http://lib.dvfu.ru:8080/lib/item?id=IPRbooks:IPRbooks-15822&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:277606&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:279868&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:328636&theme=FEFU
http://znanium.com/bookread2.php?book=546114
http://znanium.com/bookread2.php?book=556287

2. http://www.studentlibrary.ru/
3. http://znanium.com/
4, http://www.nelbook.ru/

Ilepeyenb HuHPOPMAITMOHHBIX TEXHOJOTHH U MPOTrPAMMHOI0 00ecrevYeHust
VI. METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO IUCHUIIJINHBI
1. IloaroroBKa K cAavye KOJJIOKBUYMOB

[Ipy mOArOoTOBKE K CJa4e KOJJIOKBUYMOB BOCIOJB3YWTECh MaTepUalaMU
JICKIIUN U PEKOMEHI0OBAHHOU JINTEPATYPO.
2. TloaroToBKa K J1aDOPaTOPHBLIM padoTam

JlabopaTtopHubie padoTbl NeNe 1-12. [IpoBeaeHne MeXaHOXMMUYECKOTO
CHHTEe3a BellecTBa. Bolie/ieHHe NPOAYKTa, ero 04UCTKA U (PPpaAaKUMOHUPOBAHUE.
3amanue HA 10M :

[IpocMmoTpeTh MaTepuan Jekiuii, MOHOTpaduu, HAyYHbIE CTAThU METOJUYECKOE
nocoOue K 1a00paTOPHBIM 3aHATUAM U MMOATOTOBUTHCS:

e K mnpoBeneHnio MEXaHOXMMHUYECKOTO CHHTE3a BEIIECTBA, MPEIJI0KEHHOTO
IIpENnoAaBaTelieM;

e [lpogymars criocoObl ero (ppakiMOHUPOBAHUS U OUUCTKHU;

e [lomoOpaTh METOAMKN CUHTE3a UCXOJIHBIX BEIIECTB;

e [Ipoananu3upoBaTh YCIOBUSI TEXHUKH O€30MACHOCTH TMpPU MPOBEICHUU
skcriepuMenTa. lloaroroButbess kK  oTBeTy Ha Bompocsl: 1. Mepsbl
NPEAOCTOPOKHOCTH NPHU padore B Jjadboparopuu. 2. Cnocodbl OKa3aHUs
NepBoOM MOMOIIIH.

JlaGopaTopubie padorsl NeNe 13 — 16. U3yueHune 3aBHCHMOCTH BbIXO/a
NPOAYKTOB OT pa3judHbiXx (QaxkropoB. H3yuyeHHe cocTaBa U CTPYKTYPbI
MOJIyYEeHHBIX COeIUHEHU I
3amaHue HA 1I0M :

[IpocMmoTpeTh MaTepuan Jekiuii, MOHOTpaduu, HAYYHbIE CTAThU METOJIUYECKOE
nocoOue K 1ab0paTOPHBIM 3aHSATHUAM U MOATOTOBUTHCS:

e K M3y4eHUIO 3aBUCUMOCTH BBIX0/1a MPOJAYKTOB OT Pa3IUYHBIX (PAKTOPOB:

BPEMEHU aKTUBAIIUU, IPUPOJIbI UCXOAHBIX BEIIECTB, MACCHI HACATKU U APYTHX.

e lI3yueHHIO coCTaBa M CTPYKTYpPbl MOJYYEHHBIX COEAWHEHUW, HCIOIb3Ys

AJIEMEHTHBIN U (PU3UKO-XUMHYECKUE METOJIbI aHAN3a,

O0cy:kneHue NMoJIy4eHHbIX pe3yJibTaTOB
Metoa: Hayunas nuckyccus. ['pynmnoBoe oOcyXIeHne pe3yabTaToB.
3amaHue HA 1I0M :

e JlonroroBka cooOIIEHHS O MOJYYEHHBIX pPe3yIbTaTax.

e [loaroroBka kK 0OCYXJICHHUIO MOJYYCHHBIX PE3YJIbTATOB HA HAYYHOM CEMHUHApeE.

[IpuMepbI BOITPOCOB J1J1s1 0OCYKICHUS:

1. Tlouemy mosiydeHHOE B MPOAYKTaX COOTHOIIEHUE SJIEMEHTOB OTJIWYAETCS OT

3aJaHHOr0?



2. OtnMyaetrcs JM COCTaB MPOJYKTOB, IIOJYYEHHBIX BaMU B  YCIOBHAX
MEXaHOXMMHMYECKON aKTUBALIMK OT aHAJOTHMYHBIX MPOJYKTOB, MOJYUYEHHBIX B
pactBope?

3. Moxete 1 BBl IPEIOKUTH MEXaHU3M Tpolecca?

VIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

JUCHUIIJINHBI

Y4yeOHass xuMudeckas Jaboparopus, CHaO0KCHHAs BBITSDKHOM CHCTEMOM.
XuMUYecKasi Mocy/la W XMMHYECKHE PEaKTHBBI, CYIIMJIbHBIC IMKa(bl, My(deTbHbIC
IeYH, POTOP-UCTIApUTENb, Tellb-XpoMaTorpaduueckas KojoHkKa ImuHOW 980 wmwm,
auaMmeTpoM 12 MM, 3amojiHEHHas — comosmMmepoMm — nojuctapona U 4%
nuBuHWIOEH30ma, auametrp 3epeH 0.08-1 mMM. MexaHOXUMHUYECKHI aKTHBATOp,
TulaHeTapHas MoHoMenbHuIa «Pulverisette 6». Oo6opynoBanuwe JlabGopaTopun
MOJIEKYJISIPHOTO aHalIM3a Ui IpoBeAeHUs GU3UKO-XUMHUECKUX uccienoBanuii: MK-
cniekrpomerp HEWLETT PACKARD Series 1110 MSD; mudpakromerp Bruker -
AXS “D8” Advanced; SIMP- cnekTpomeTp BbIcoKoro pasperienus Avance 400 MI'n
(Bruker) u np.
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IInan-rpa¢guk BHINOJTHEHHUS CAMOCTOATEIbHONH PadOThI N0 JMCUMILINHE

Bu IIpuMmepHbIe dopma
Ne Jara/cpokn 1 . puMep P
CaMOCTOAITEILHOI | HOPMBI BpeMEHH | KOHTPOJISI/ KOHTAKTHbIE
n/n BBINNOJIHEHU S
padoThI HA BBINMOJHEHHUE qachbl

IloxaroroBska k

Craua KOJUIOKBHyMa
(YO-2). TectupoBanue
10 BOIIPOCaM,

1. 21.09- 02.11.17 6 gaca BBIHECEHHBIM Ha
CALAHE KOILTOKBHYMA CaMOCTOSITEIILHOE
Nel uzydenue (I1P-1)./ 6
9acoB
Omnpoc nepesa HaYaIOM
IMoxroroBka k sanstus (YO-1).
T —— [TpunsTHE OTYETA O
BBITIOJTHEHUH B XOJIC
2. 28.09-23.11.17 gzgzsi\f;ﬁ;i@, 10 gacoB 71a00paTOPHBIX paboT
AKCIIEPUMEHTAILHOTO
BBIITOJIHEHUE OTYETA sananus (ITP-6).
110 HUM TecToBBIN KOHTPOJIb
(ITP-1)/10 vacos
3. | 16.1117-11.01.18 | | OFOTOPAX 6 uaca CRauia KOMIOKBUYMA
c/1aue KOJUIOKBHYMa (YO-2)./ 6 yacos
Ne2
Omnpoc nepea HauaaIoM
Hoaroroska k BaHI:ITI/I}I (g’O-l).
BBITOJIHCHHIO [Ipunstne otuera o
71a00paTOPHBIX BBIIIOJIHEHUHU B XOJ¢€
4. 30.11-28.12.17 | pabot NeNe 6-17, 10 gacos 71ab0paTOPHBIX paboT
BBHITIOJTHEHHE OTYETa AKCIIEPUMEHTAILHOTO
0 HUM 3ananus (I1P-6).
['pynmoBasi AucKyccus
(YO-4)./ 10 gacos
[Toxroroska k
5. 7.12-29.12.17 COOOIIEHHUIO Ha 4 yaca Hoxknanx (YO-3)/ 4 aca
HAayYHOM CEMHUHape
Hroro: 36 yac 36 yac

1. IloaroroBKa K ciavye KOJJIOKBUYMOB

HpI/I IMOATOTOBKE K CJa4€ KOJIJIOKBHYMOB BOCHOHB3YﬁTeCB MaTcpruajiaMu

JIEKLUA U PEKOMEHIOBAHHOM JIUTEPATYPOH.

2. IoaroroBka K J1a60paTOPHbIM padoTam
JlabopaTtopHubie padoTbl NeNe 1-12. [IpoBeneHHe MeXaHOXMMHYECKOTO

CHHTe3a BelecTrBa. Boigeenne IPOAYKTA, €0 0YUCTKAa U

(ppakumonupoBanue.
3axanue Ha 10M :




[IpocMoTpeTs  MaTepuan  JeKuud, MOHOrpaduu, HaydHbIE CTaTbH
METOIMYECKOE MTOCOOUE K TAOOPATOPHBIM 3aHATUAM H IMOATOTOBUTHCS:

e K mpoBeneHHI0O MEXaHOXMMUYECKOTO CHHTE3a BEIECTBA, MPEI0KEHHOTO
Mperno/iaBaTesieM;

e [Ipoxymathb criocoOsl ero (paKkiMOHUPOBAHUS U OUHUCTKH;

e [lomoOpaTh METOAMKM CUHTE3A UCXO/IHBIX BEILIECTB;

e [lpoananu3upoBaTh YCIOBHUS TEXHUKH OE€30MACHOCTH TMpPHU MPOBEICHUU
skcriepuMenTa. [loarotoButrhcss K OTBeTYy Ha Bompochl: 1. Mepbl
NPEeIOCTOPOKHOCTH NP padore B adopaTopun. 2. Ciocodbl OKa3aHus
MepPBOM MOMOILM.

JlaGopaTopubie padorsl NeNe 13-17. M3yuyeHue 3aBHCHMOCTH BbIX0/a
NPOAYKTOB OT Ppa3iudHbIX (akTropoB. N3ydyeHme coctaBa M CTPYKTYpPbI
MOJIyYEeHHBIX COeTUHEeHU M
3ajaHue HaA IOM :

[IpocmoTpeTs  MaTepuasn  JIeKIUH, MOHOrpaduu, HAy4dHblE CTaTbU
METOAMYECKOE MTOCOOUE K TAOOPATOPHBIM 3aHATUAM M MOATOTOBUTHCS:

e K u3y4eHUI0 3aBUCUMOCTH BBIXO/a MPOAYKTOB OT Pa3IMYHbIX (PAKTOPOB:
BPEMEHU aKTHBALIUU, IPUPOJIbI UCXOJAHBIX BEIIECTB, MACCHl HACAJKHU U APYTHX.
e lI3yueHHIO cOCTaBa U CTPYKTYpPbl TOJYYEHHBIX COCIUHEHHM, HCIOJIb3Ys

AJIEMEHTHBIN U (PU3UKO-XUMUYECKUE METO]Ibl aHAJIN3a;

[IpuMepbl METOJMK MEXaHOXMMUUYECKOTO CHUHTE3a npuBeAceHbl B [Ipunoxenuu

3.

JlaboparTopHas padora Ne 18. O0cykaeHue MmoJy4eHHbIX pPe3yJbTAaTOB

HA HAYYHOM ceMHHape
Metoa: Hayunas quckyccusi. I'pynmoBoe 00CykJIeHHE pe3yJIbTaToOB.
3amaHue HA 1I0M :

e [loaroroBka coOOIIEHHS O IOJYYCHHBIX Pe3yIbTaTax.

o [loaroroBka K OOCYXIEHUIO TOJYYEHHBIX pPE3YyJbTaTOB Ha HAayYHOM

CEMUHAape.

[IpuMepbI BOITPOCOB M1JI1 00CYKACHUS:

3. Ilouemy mosydeHHOE B IPOIYKTAX COOTHOIIEHUE DJIEMEHTOB OTIUYACTCS OT
3aJJaHHOT0?

4. OtnuyaeTcs JU COCTaB TMPOAYKTOB, TOJYYEHHBIX BaMH B YCIOBHSIX
MEXaHOXMMUYECKON aKTHUBAllMK OT AaHAJIOTUYHBIX MPOIYKTOB, MOJYYEHHBIX B
pacTtBope?

5. Mosxere /i BbI PEJIOKUTH MEXAHU3M TIpoliecca?

CTpykTypa oT4era 1o JiadopaTopHoii padore

OTtuersl MO 1a0OpPaTOPHBIM paboOTaM NPEACTABISIIOTCS B AJIEKTPOHHOMN
dbopme, MOATOTOBJICHHBIE KaK TEKCTOBbIE IOKYMEHTHI B peaakrope MSWord.



OTuer no paboTe JOHKEH OBITh 0000IIAIOIIUM JOKYMEHTOM, BKJIIOYATh BCIO
UHGOPMAIIMIO TIO BBHINOJHEHHUIO 33/JIaHUN, B TOM 4YHUCIE, yYpaBHEHHUS PEaKIIM,
TaOJUIBI, METOJUKY IMPOBEICHHUS JIaDOPATOPHBIX OMBITOB, CIHUCOK JIMTEPATYPHI,
pacueTsl  T. II.

CTpykTypHO OTYeT 1o jabopaTopHOl padoTe, KaK TEKCTOBBIM JOKYMEHT,
KOMILJIEKTYETCS IO CIIEAYIONIeH cxeme:

TpeOGoBaHus K Mpe3eHTAINH:

e Ha nepBom crnaijie NpeACcTaBISIETCS TEMA BBIITOJIHEHHOTO MCCIIEIOBaHHS,
bamuns, THUIMAIIBI aBTOPa, (haMUJIHsl, UHULIMAJIBI TIPEo1aBaTells.

e Ha Bropom cimaiine naercsi OOOCHOBaHHE AaKTyaJIbHOCTH H3y4aeMoOM
TEMBI.

e Tperuit cnaiij ykasbIBaeT 1eb U 3a/1a4d paOOTHI.

e Ha 4-10 cnaiigax npuBOAUTCS coaepkaHue padoTel. MoryT pasmerarbes
cxembl, Tabnuipbl, rpaduku, ¢GoTorpapuu, CHaAOXKEHHbIE HEOOXOIUMON IS
MOHMMAaHUS KPAaTKOM TEKCTOBOU MH(pOpPMAIIUEH.

e Ha nocnegHem cinaiisie MpUBOASITCS BBIBOJIBI MO BBHITTOJIHEHHON paboTe.

e KonMuecTBO CiaifjIoB, MOCBSIICHHBIX OMUCAHUIO PA0OTHl U MOTYYEHHBIX
pe3yJbTaTOB, MOYKET MEHATHCS W OKOHYATEIbHO OMNPEAEISIETCS aBTOPOM B
3aBUCUMOCTH OT UMEIOLINXCS MaTEPUAIIOB.

® Bbiso0obl — o0sA3aTeNbHAs] KOMIIOHEHTA OTYETa, COJAEPKUT 0000IIa0IIHe
BBIBOJIbI IO paloTe (Kakue 3aJauyd PEIIeHbl, OLIEHKAa PE3yJbTaTOB, YTO OCBOEHO
IIPU BBINOJIHEHUU paOOTHI);

o Cnucox numepamypvl — 00s13aTelbHasE KOMIIOHEHTa OTY€Ta, C HOBOU
CTpPaHUILbI, COJAEPKUT CHUCOK HCTOYHUKOB, MCIOJIb30BAHHBIX MPHU BBINOJHEHHUU
paboOThl, BKJIIOYAs DJEKTPOHHBIE HWCTOYHHUKU (CIIHCOK HYMEPOBAHHBIA, B
COOTBETCTBHH C MPaBUJIAMU ONMCaHusi Onbmuorpadun).

Otuer mo nabopaTOpHOM paboTe€ OTHOCUTCS K KaTETOPUU «HUCbMEHHAs
paboma», odopMIeTCs no npasuiam OQpOpPMIEHUS NUCLMEHHbIX pabom
cmyoeumamu [{[BDY.

Heo6xoaumo o0patuTh BHUMaHUE Ha CIEAYIOLIME acleKThl B 0(hOpPMIICHUH
OTYETOB padoT:

- Habop TEKCTa;

- CTPYKTYpUpOBaHUE PabOTHI;

- odopMIIeHHE 3arojJOBKOB BCE€X BHJIOB (pyOpHK-NOAPYOPUK-ITYHKTOB-
MOJAIMYHKTOB, PUCYHKOB, TaOJIUL, NPUIIOKEHH );

- odopMIIeHHE TIEPEUHCIICHN (CITUCKOB C HyMepaIuei min MapKUpOBKOM );

- odopmIleHHE TaOJIHII;

- odopmIleHHEe WUTFOCTpanuii (rpaduku, pucyHku, hoTorpaduu, CXeMbl );

- Habop u opopMIIeHHE MATEMATUIECKUX BhIpakeHUH (hopmyn);

- odopMIIeHHE CIUCKOB JHUTEpPaTypbl (OMOMMOrpaduUecKux OMHCaHUI) U
CCBUTOK Ha UCTOYHUKH, ITATUPOBAHMUS.

HaGop Tekcra ocymiecTBisieTcs Ha KOMIBIOTEPE, B COOTBETCTBUU CO
CJIEIYIONTUMU TPEOOBAHUSIMU:



® TIeYaTh — HA OJIHOM CTOpOHE JucTa Oenoit Oymaru gopmara A4 (pazmep
210 Ha 297 mm.);

® HWHTEpPBaJ MEXCTPOUYHBIN — MTOJTYyTOPHBIM;

o wmpudt — Times New Roman;

e pasmep mpudra - 14 nr., B TOM YHCIE B 3arojoBkax (B TaOiuiax

nonyckaercs 10-12 nr.);

® BBIPABHUBAHUE TEKCTA — «I10 IIUPUHEY;

® [I0JIS CTPaHULBI - JIeBoe — 25-30 mM., ipaBoe — 10 MM., BEpXHEE U HHIKHEE

—20 MM,

e HyMepalus CTpaHHUIl — B IPaBOM HIKHEM YTJIy CTPaHUIIBI (JIJIs1 CTPAHMII C

KHIOKHOM OpHEHTalMei), CKBO3Has, OT THUTYJBHOTO JIMCTa 10 TMOCJeaHelH

CTpaHHUIIbl, apabckumu 1udpamu (MEpBON CTpaHUIEH CUMTACTCS TUTYJIbHBIN

JUCT, HAa KOTOPOM HOMEpP HE CTaBUThCA, HA CIEIYIOLIEH CTpaHulE

IpOCTaBIAECTCS LUPpaA «2» U T. 11.).

® pEXUM ABTOMATHYECKOIO MEPEHOCA CIIOB, 32 MCKIIOUYEHHEM TUTYJIBHOTO

JUCTa W 3arojOBKOB BCEX YPOBHEH (MEPEHOC CIIOB ISl OTACIBHOrO ab3aia

onokupyercst cpeactBamu MSWord ¢ momompio komauasl «®Dopmary —

a063a1] Ipu BBIOOPE OMIUU «3AMPETUTH ABTOMATHUECKUI TIEPEHOC CIIOBY).

Ecnu pucyHok win Tabnauna pa3MenieHsl Ha Jucte popmata 6ombine A4, ux
ClieyeT YYUTBhIBATh Kak OJHY CTpaHuily. Homep cCTpaHuIlel B 3THX Cllydasx
JIOITYCKAETCS HE MPOCTABIIATD.
Cnucok auTepaTypbl U BCE NPUlodHceHus: BKIOYAIOTCS B OOITYI0 B CKBO3HYIO
HyMEpalu CTpaHuIl pabOTHI.
3. Tembl AJ151 CAMOCTOSITEJILHOTO U3yYECHUSA

1. Knaccuduxanuss TtBepaoda3zHbIX MaTEpHANIOB: MO COCTaBY, IO CTPYKTYPHOMY
NpU3HAKY, IO CBOMCTBAM U (DYHKIIMSIM.
2. XuMHU4YECKas CBA3b U CTPYKTYpa TBEPBIX TEN.
3. DneMeHTapHbIe KPUCTAILIIBI.
4. KoBasieHTHBIE KpUCTAIUIBI. FIOHHBIE KPUCTAILIBI.
5. UHaTepmeTannuapbl.
6.Crekia.
7. Ilonumepsl.
8. TepmoauHaMuka TBep10(ha3HbIX pEeAKIUH.
9. TepmoiMHaMHUYECKas OLIEHKa BO3MOKHOCTH TBEPAO(PA3HOI0 B3aUMOICUCTBHUS.
10. Tepmogunamuka Ga3oBbIX paBHOBecUid. Da30BbIE AHATPAMMEBI.
Kpurtepun oieHKH BBINOJHEHUSI CAMOCTOSATEIbLHON PadoThI

OnenuBanre oOT4YeTa 1O JabopaTOpHBIM paboTaM TPOBOJUTCS IO
KPUTEPHUSIM:
[TotHOTa M Ka4eCTBO BBIMOJIHEHHBIX 33JIaHUN;
TeopeTnueckoe 000CHOBaHHUE MOTYYCHHOTO PE3yJIbTaTa;



KauecTtBO O(l)OpMJ'IeHI/IH OT4UCTa, MCIIOJIB30BAHUC IIpaBWUJI W CTaHAApPTOB
OCI)OpMJIeHI/IH TCKCTOBLIX U 3JICKTPOHHBIX JOKYMCHTOB,
OTCYTCTBI/IG (1)aKTI/I‘-IeCKI/IX OI_HI/I6OK, CBJA3aHHBIX C IOHUMAaHHUECM TCMBbI.



IIpuaoxenne 2

§

MMHUCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUMCKOM ®EJIEPALIMU
denepanbHOE roCy1TapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHHE
BBICIIETO 00Pa30BaHMs

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

HIKOJIA ECTECTBEHHBIX HAYK

®OH/I OHEHOYHbLIX CPEJACTB

no AucuMivinHe « TBepaogasHblil CMHTE3 3J1IEMEHTOOPTAHUYECKHX
COCIUHEHU I
Hanpagienue noarorosku 04.04.01 Xumust
Marucrepckas nporpamMmma « OpraHndeckasi, 31EMEHTOOPTaHUYECKas U
OMOOpraHnYecKast XUMUSD)
®opmMa NOATOTOBKH OYHAA

BaaauBocTok
2017



|. IlacnopT ¢oHAa OLIEHOYHBIX CPEACTB MO AUCHUIIMHE
«TBepaoga3nblii CHHTE3 2JIEMEHTOOPraHMYECKHUX COeIMHEeHUID)

Koxa u ¢popmysupoBka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMHI

KOMIIETeHIIHHU
CITOCOOHOCTBHIO JloCTOMHCTBA M HETOCTATKH TBEP 0P a3HBIX
HCIIONB30BATh | 30 MPOIIECCOB. 3aBUCUMOCTD COCTaBa H CTPYKTYpBI
pa3BUBATH MOJTYYAIOITUXCSl COSIMHEHHUH OT IPUPOIBI HCXOTHBIX
TEOPETUYECKUE OCHOBBI BCIIIECCTB U yCJIOBI/Iﬁ CHUHTE3a.
TpaTuIINOHHBIX 2t Vmeer [IpennaraTte unu npeanonaraTb MEXaHu3Mbl
HOBBIX pas3zieyioB MPOTEKAIOLIUX ITPOLECCOB.
XUMUU TP  pelICHUHU
podheCcCHOHANBHBIX Braneer ba3oBbIMH 3HAHUSIMH, HEOOXOIUMBIMU JIJISI
sanaq (OI1K-1) WHTEPIPETALMH MOJy4YEHHBIX Pe3yIbTaTOB.
[TpaBuna oOpalieHus C XUMHYECKUMHU PEAKTHBAMH,
CIIOCOOHOCTEIO 3HaeT MOCY/I0M, TIpaBUIIa PA0OTHI C MEXaHOXUMHUYECKUM
peann30BaTh HOPMBI AKTHBATOPOM.
";e;;{(;yg;l/;fs;gl;;ciocm OcCyIIecTBIATh OUUCTKY U MOTYyYCHHE XUMHUYECKUX
VYwmeer BEIICCTB C COOJIIOICHUEM MPABUIT TEXHUKH
TEXHOJIOTHYECKUX 5630MACHOCTIL
ycnosusix (OITK-3)
Braneer HaBBIKaj\/H/I oOpareHust ¢ XUMUYSCKUMU PeaKTHUBAMH,
MOCY/I0M, MCXaHOXUMHUYECKUM aKTUBATOPOM.
MeTo070THI0 TPOBEJCHUs TBEPA0(a3HOIO0 CHHTE3a
CIIOCOOHOCTBIO 3Haer U MCCIENI0BaHUS B 00JIACTH 3JIEMEHTOOPraHUYECKOM
MIPOBOJINTH HAYYHBIC XM,
UCCIICNOBARMA 1O OnpenensTh LeTb U 3a1a4U UCCIEA0BaHNUS,
chopMyTHPOBAHHOH YwMmeer TUTAHUPOBATh U OCYIIECTBIIATH AKCIIEPHUMEHTAIBLHOE
TCMATHKE, HCCIIEI0OBAHUE;
CaMOCTOSITEIIEHO
COCTARJISITH TUTAH HaBeikamu nmowcka w©  KpUTHYECKOro  aHaamsa
UCCIIEOBAHMS U uH(popMaIun o TEMaTHKe MIPOBOJUMBIX
IoJIy4aTh HOBBIC HCCIIC/IOBAHHI;
Hay4HbIE 1 Brasieer HABbIKAMU TJIAHUPOBAHUS HAy4YHOTO HCCIEIOBAHUS,
MPUKJIaJIHbIE aHajin3a IoJydacMbIX pE3yJIbTaTOB U q)OpMYHI/IpOBKI/I
pesyabtatsl (ITK-1) BBIBOJIOB;
HaBBIKAMH NPEJCTaBICHUSI W MPOJBHIKCHUS
pe3yNbTaTOB MHTEJUICKTYAIbHOMN JeITeTbHOCTH.
TeopeTrueckne OCHOBBI TBEepAO(A3HBIX IPOIECCOB.
MeTtoasl cuHTE3a TBepAO(ha3HBIX MaTepUaioB, B TOM
5 YUCI€ ~ METOJ  MEXaHOXMMHUYECKOW  aKTHBAIlUH,
BJIAICHUCM TEOPUEU U | 3yger bu3HUecKre U XMMHUYECKHE METObI TOMOTEHU3AINN
HaBbIKAMH HACXOIHOMN CMECH, METO/IBI MOJTyYEeHUS
TMPAKTHYECKOH PabOTEI MOHOKPUCTAIUIOB. MeTOAbl  MOJMy4eHHs TOHKHX
B n30paHHO# o0nacTu HIICHOK.
xinvu (1IK-2) Vmeer Bri6upats HanoOoJee palrOHAIbHBIN METO]I
OCYIIECTBIICHUS TBEP10(Pa3HOTO CHHTE3A.
Hapikamu paboThI c MEXaHOXHUMHYECCKUM
Bnaneer

AKTUBATOPOM.




OueHOYHbIE CPENCTBA -

KoHnTtponupyemslie
Ne POIPY Kozl u aTamnsl popMupoBaHus HaUMCHOBAHHC
/i pasieiLl / Tembl KOMITETCHIINI i
JCIIATIIAHEI TEKYIIHH MIPOMEKYTOUHAS
KOHTPOJIb aTTecramus
Paznen 1. Ilpoueccsl 3Haer:
nedexTooOpa3oBaHus JlocToMHCTBA |
u MEXaHU3M HEIOCTAaTKN
Cnaua
TBepHO(a3HBIX TBepaodasHbIX | [IpoBepka
r MPOLECCOB KOJUIOKBHYMOB
PEaKIHid. ' oriera YY) (YO-2)
Tema 1. IIpouecce 3aBUCHMOCTE | jaGopaTopHBIM |
cocTaBa u (B COOTBETCTBHH
nehekTooOpa3zoBaHus paboram NeNel3- . .
CTPYKTYPBI C PEUTHHTOBOM
u MEXAHU3M 17. (TTP-6), .
MOJIy4aromuxcs C 6 OLCHKOU
TBep,I[O(?aE}HBIX coeuHeHuil  OT ;Oei?HOBaHI/Ie sHamii).
CaKIUH. -1).
peak IIPUPOIBI ( DK3aMeHaIMOHH
[Ipomeccrl UCXOHBIX TectupoBanue
? 5 (ITP-1) bIC BOIIPOCHI
edexkrooOpa3zoBaHUs BEIIECTB u -1).
A p eCTs NeNe 1-20
u MEXaHU3M YCIOBHH
TBEpAO(Da3HBIX crnocobHocThr0 | CHHTE3A.
peakuuii.  SIBIEHUs | ucmoabp3oBaTh U
pa3HOUYTEHUS B | pa3BUBath Craua
TEOPETHIECKUE [IpoBepka
KPHCTaJLIaX. P POBEp KOJIOKBHYMOB
BzanMmoneiictBue OCHOBBI Ymeer: oT4eTa o Ne2 (YO-2)
TPAaAUIHOHHBIX J1a00paTOPHBIM -
TOYEYHBIX J1e(EKTOB. ; — ITpennarats uau patop (B COOTBETCTBHHU
1 DU3UKO-XUMHU- npeanonarate | padoram NeNel3- . .
: A3EIIOB C PCUTHUHTOBOM
p MEXaHU3MBI 17. (TTP-6) N
YEeCKHe baxTopsl, ' | OLeHKOIH
XUMIH IPH | nporekatomux | CobecemoBaHUE
OTIpEICTISIONINE =
peIICHU NPOTIECCOB. (VO-1). 3HAHUH).
MCXaHHU3M npodeccronaib TecTHPOBAHIE DK3aMEHAIMOHH
TBeleodvDEBHHX HBIX 3a71a4 P 1p Ble BOIIPOCKI
peakuuii. Mexanusm | (OITK-1) (IIP-1). NoNe 1-20
TBep10ha3HBIX
npeBpamieHuii  6e3
W3MEHEHHUS COCTaBa. Craua
Tema 2. JluHeiiHble Buaaneer: ITpoBepka KOILTOKBHYMOB
(mucmokanum) u basopbnm oTyera mo | oy 5
3HAHUSMH, 6 Ne2 (YVO-2)
TUTAHAPHBIC JeEKTHI. 1a00paTOPHBIM
HEO0OXOTMMBIMHU (B COOTBETCTBUH
Kpaesas paboram NeNel3- . .
B ISt 17 (ITP-6) C PEUTHHTOBOM
aucnokaius. Bektop mirrepperaum | .6 ' | owerxoit
broprepca. MOy HeHHBIX ;Oe;J-;ILOBaHI/Ie sHaHmi)
[limoTHOCTH -1).
. pe3yIbTATOB. ( DK3aMeHAI[OHH
nuciokaruii. Teopust TectupoBanwue
(astoro (ITP-1) bIC BOIIPOCHI
TBEPO -1).
progas NeNel-20
B3aMMO/ICHCTBUS.
Pazmen 2. Merox|cnocoonocteio BHaer: Ilpasuna|CoGecenoBanme |Cuaua
MEXaHOXHMHYeCKojf |PCA/IM30BaTh | obpalenns | pepey KOJUIOKBHYMOB
HOPMBI TCXHUKHU
axtuBaruu. Tema 4.|7°P XUMIHMCCKUME | ppmronHerneM | Ne2 (VO-2)
., |6E30I1aCHOCTH B | peaKTHBAMH,
2. MexaHOXHUMHYECKUI 9 1a00paToOpHbIX |(B COOTBETCTBHH
1a00PaTOPHBIX | OCYOIA, 6ot (YO-1 o o
CUHTE3 " npasuna pa6otsi | P2 ot (YO-1). |c peHTHHIOBOH
TIOJNMAIEMEHTOOPTAH | rexonoruueck | c TectupoBanue |OIEHKOU
OCHJIOKCAHOB. UX YCIOBHUSIX wmexanoxummaec | (TP-1). 3HAHMI).




IMpasuna  Texuuku | (OIK-3) KUM DK3aMeHaIMOHH
0€30MacHOCTH  TIpHU aKTHBATOPOM. 13(S BOIIPOCHI
pabore B NoNe29-30
XUMHYECKON v Craua
MeeT:
Aaboparopi. OcymIecTBISATH KOJLIOKBHYMOB
IIpaBuna  oka3aHus Ne2 (YO-2)
MEepBOM IMOMOIIUA B OHUHCTKY 1 [IpoBepka -
. HOJIyYEeHHE oTaeTa o (B COOTBETCTBHHU
XUMHUYECKON o o
XAMHYECKHX 1aboparopiay | € PEATHHIOBOMH
J1abopaTopHH. BEILECTB C patop OIIEHKOM
oo paboram NeNel3- .
ACHUCM 17 3HaHU).
IIpaBUJI TEXHUKHU ) 3K33MeHaHI/IOHH
0e30macHOCTH. BIe BOIIPOCHI
NeNe29-30
Baangeer: Cnaua
Hapbikamu KOJUIOKBUYMOB
oOpaineHus ¢ Ne2 (YO-2)
[IpoBepka -
XUMITHCCKIMHU POBEp (B COOTBETCTBHH
peakTuBamu, oTyeTa o . .
9 C PpEUTHHrOBOM
HOCY 10H, 1a00paTOPHBIM .
MEXaHOXUMHUUEC | paboTam NeNel3- OHeHKE)H
UM 17 3HAHUH).
AKTHBATOPOM. OK3aMEHAIlMOHH
ble BOIIPOCHI
NeNe29-30
Paznen 2. Meron 3HaeT: Cnava
MEXaHOXUMHYECKOM Merozonornio | 11POBepKa KOJIJIOKBUYMOB
AKTHBALIUU. MIPOBEICHUS oT4yeTa 110 | Ne2 (YO'2)
Tema 1. Kuneruka u CHHTE32 u |1abopaTopHOil  |(B COOTBETCTBUU
SHepreTHuecKuil vccnenoBanus B |paboTe Nel8.|c  pelTuHroBOI
bananc B | cLIOCOGHOCTBIO :623?1/100 . (ITP-6), OLICHKOH
MCHT TaHHU 7|
MEXaHOXHUMHUYECKUX |TPOBOIUTH qgcmﬁ XI/H\I;I/II/I CobecenoBanue | 3HaHMI).
MpeBpAIICHHSX. Hay4HbIE - [(YO-1). DK3aMeHAIHOHH
Tema 2. |uccienoBaHus bIC BOIPOCHI
Mexanoxumudeckoe |10 NeNel4-24
AKTMBUPOBAHHUE copmysposa TTpoBepka
I/IHHI/IBI/I)IyaJ-[BHBIX HHOM TCMATHKCE,
€areHTOR - X CaMOCTOATCIIbH oTHeTa o 1o
P . 0 COCTaBIIATh 11ab0paTOPHOM
CMCCCH. TaH Vmeer: pabote Ne9 (ITP-|Cnaua
Tema 3.  CuHTE3|0cnenoBanus OnpesiensTh 6), KOJJIOKBUYMOB
OpraHM4eCKuX 1|y nonyvars nens w3amaun | Codecenopanue | Ne2 (VO-2)
BHCMCHTOOPFaHH?CCK HOBBIC HAYYHBIC HCCIIEI0BAHUA, (&“)-l) (B COOTBETCTBUU
uX  COCAMHCHHM B M NPUKIAAHBIC | ypaguposath u | BeIoMHEHHE C PEUTHHIOBOMI
YCIOBHSX pe3yIbTAThI OCYIIECTBIIATE | TBOPUYECKOTO OIIEHKOM
mexaHoxummudeckoii | (ITK-1) SKCIICPHMEHTANb |3anannst  (I1P-|3Hanmit).
aKTHBalluu. HOC 13). DK3aMeHaIMOHH
Tema 4. MCCTICNOBAHNC, | YyacTHe B|ble BOIPOCHI
MexaHOXUMUYECKUM TPYTIIOBOI NeNo14-24
CHHTE3 muckyceun (YO-
MOJIMAJIEMEHTOOPTaH 4).

OCHJIOKCAHOB.




Baaneer:

HaBrpikamu
HOKCKA u
KPUTHYECKOTO
aHam3a
WHPOpPMALIUK TI0
TEMaTHKE
HPOBOIUMBIX
uccrnenosanmii; | [IpoBepka Crnaua
HaBBIKaMH oT4yera 10
TJTAHAPOBAHUA | 1aGopaTOpHOM JI;.?;H(;;(SHZYM o8
Hay4HOro pabote Nel8|” ™ (VO-2)
HCCNEAOBAHNA, | ([Tp_g), (8 COOTBETCTBHN
aHam3a C PpEUTHHTOBOM
CobecenoBanue .
0Ty qaeMBbIX OIICHKOM
pe3yabTatoB U (YO-1). 3HAHUN).
hopmymHpoBKH Brinosmenne OK3aMEeHallMOHH
BBIBOJIOB, TBOpHECKOro ple BOIIPOCHI
HABBIKAMHU 3aganus (ITP-13) NoNe]4-24
MIPEJCTaBIICHUS U
HPOIBUKEHUS
pe3yJIbTaToB
HWHTCIIICKTYaJIbH
on
JEATEILHOCTH.
Pazmen 3. Meronasr 3uaer:
Teopernueckue
CUHTE3a
OCHOBBI
TBep10ha3HBIX
TBepa0(a3HBIX
MaTepUasoB. MPOTECCOB.
Knaccupuxanus MeToasl CHHTE3a
METOHOB. TBepA0(a3HBIX TIposepka
Tema 1. CuHTe3BI C marepuanos, | OTICTa _1o| Cnasa
HACIIONE30BARMEM ToM uncite Merox | T@800PATOPHON | KOJIIIOKBHYMOB
(H3UYECKUX METOI0B BIALEHIEM MexaHoxummuec |Padore Nel8|Ne2 (VO-2)
rOMOTEHU3AINH Teopueit u KOM aKTHBaIUH, (HP-G), (B COOTBETCTBHUHU
HICXOJIHOMN CMECH. HABLIKAMIL ¢usuyeckne  u|CobecenoBaHue |C  PEHTHHTOBOMA
Kepamuueckuii npaktudeckoii | AMHUCCKHC (YO-1). OLCHKOH
METO/I. paboTsI B METOABL VYuacTue B [3HaHUN).
CamopacnpocTpaHsiio | 130paHHoM FOMOTCHHSAMWN | rpyrmosoit OK3aMeHAIMOHH
uics obmactu xumup |EXOAHOM CMECI | 7y opevecnn (YO- | bie BOIIPOCHI
BLICOKOTEMIE (TIK-2) METOEI 4). NeNe14-24
paTypH HOJTyYEHHUS
BIN METOMO. CuHgres ¢ MOHOKPHCTAJJIOB
HCITOJIb30BaHUEM MeTtosl
BBICOKOTEMITEPATYPH HOJTyYEHHS
OT0 Harpena. TOHKMX IUIEHOK.
Tema 2.CuHTE3BI C
HCITOJIb30BaHUEM
XAMHICCKIX Vmeer: [posepka Cnaua
METONI0B Bri6upatsb oTyeTa 110 | KOJIJIOKBUYMOB
TOMOTCHU3AIIMH HanboJee naboparoproii | Ne2 (VO-2)




Tema

HCXOIHOU CMECH.
30JIb-Te€Ib METO/I.

MOJy4YECHUS
MOHOKPUCTA/UIOB U
TOHKHUX TUIEHOK.

3.Metonsl

panMoHabHBI | paboTe Nel8|(B cooTBercTBUHM
METO[ (TTP-6), C PpEUTHHTOBOM
OCYIIECTBICHUA | CoOeceroBaHUE | OLIEHKON
TBepAoasHoro (YO-1). 3HaHHH).
CHHTC3. Brinonnenue DK3aMEHAIMOHH

TBOPUYECKOTO bIC BOIIPOCHI

3aganus (ITP-13) | NeNel4-24

VYuacrue B

rpyNnoBoOi

nuckyccuu (YO-

4).

IIpoBepka

oTyeTa 1o

1abopaTopHOii

pabore Nel8|Cnmaua
Buajeer: (ITP-6), KOJUIOKBUYMOB
Hagsikamu CobecenoBanne |Ne2 (YO-2)
paboTHI C (YO-1). (B COOTBETCTBHH
MexaHoxuMmuuec | BrimonHeHnune C PEUTHHIOBOU
KM TBOPYECKOTO OILIEHKOM
aKkTHBATOPOM.  |3gmanus (ITP-13) |3Hanuii).

VYuacrue B | DK3aMEHAIIMOHH

IpyMIIOBOM ble BOIIPOCHI

muckyccnn (YO-|NeNel4-24

4)

Il. lIkana oneHnnBaHusi ypoBHA C)OPMUPOBAHHOCTH KOMIETEHIU 10O

aucuuiuinHe « TBepaoasHbiii CHHTE3 3JIEMEHTOOPraHUYeCKUX COeAMHEHUI»

Koa n Iransl GOpMUPOBAHUSA KpHUTEepUHU 1noKa3areju 0aJ1ab1
¢popmynuposka KOMIIeTeHI[UH
KOMIIETCHIIMH
CIOCOOHOCTBIO VYpoBeHb CrnocoOHOCTB 61-75
HCIIONB30BaTh U c(OpMUPOBAHHOC | KBATU(UIUPOBAHH
pa3BUBaThH TH, TPOYHOCTH M | O paccKaszaTb O
TEOPETHUYECKHE rITyOUHBl 3HAHWH | TOCTOMHCTBAX U
OCHOBBI 0 JIOCTOMHCTBAaX M | HEAOCTATKAX
TPATUIMOHHBIX | 3nanms o | HezocTaTKax TBepIo(a3HBIX
HOBBIX pAa3JIeNioB | 3Haer TOCTOMHCTBAX TBepa0(a3HBIX IPOIIECCOB;
XUMHUH npu | (moporos IIPOLIECCOB 3aBUCUMOCTH
N U HeIoCTaTKax

peleHnu bli cocTaBa U
npo)eCcCUOHATBH | YPOBCHD) TBEPAODASHEIX CTPYKTYpBHI
bpix 3amad (OITK- fipotieccon MOJTYYarOUIUXCS
1) COCTMHEHUH OT

PUPOIBI

MCXOJIHBIX BEIECTB

U yCIIOBUH

CHHTE3a.




YpoBeHb Crioco6HOCTH 76-85
c(hOpMHUPOBAHHOC | MpeIaraTh Uiu
TH YMEHUS npeAnoaraTh
npeamnoaraTh MEXaHHU3MBI
Vmenue MEXaHU3MBbI MPOTEKAIOIIUX
npejiaraTh MPOTEKAIOIINX MPOIECCOB.
yMeer U MPOIIECCOB. YMeHue o0bsICHATh
(mpoaBuH | MPEIONIATaTh 3aBUCHUMOCTH
YTBIN) MEXaHU3MBI COCTaBa U
MPOTEKAIOLIUX CTPYKTYpPBI
MPOIIECCOB. MOJTYYarOLTUXCSl
COECIUHEHUN OT
MIPUPOJIBI
HCXOIHBIX BEIISCTB
U yCIIOBUHM CHHTE3a
YpoBeHb CrocoOHOCTh 86-100
c(hOPMHUPOBAHHOC | MHTEPIIPETALUN
TH HaBbIKA MOJTY4YEHHBIX
Ba3oBBIMH HUHTEpIpeTaIu AKCIIEPUMEHTAJIbH
3HAHUSIMH, MOJIy4E€HHBIX BIX PE3YyJIHTATOB HA
prajeer | HCOOXOAMMBIM | PE3YJILTATOB. OCHOBE
(BI)ICOKI/Iﬁ M U1 TCOPECTUYCCKHUX
) UHTEpIpeTanu pa3zAeioB Kypca.
U TIOJTyYEHHBIX
pe3ynbTaTOB.
YpoBeHn Croco6HOCTh 61-75
chopMupoBaHHOC | cHOPMYITUPOBATH
CIIOCOOHOCTBIO HpaBHHa THU, TPOYHOCTHU U paBujia
peann3oBaTh igi?f;zz?;hfﬂ TIIyOUHBI 3HAHUH | oOpatieHus ¢
HOPMBI TEXHUKHU O IIpaBujIax XUMHUYCCKUMH
0€30IMacHOCTH B 3Hact PCAKTHBAM, TCXHHUKH pCaKTHBaMHu,
J'Ia60paTOpHBIX u (Hf)pOl"OB nocynou, 0e30macHOCTH HOCYHOﬁ, mpaBujia
TEXHOJIOTHYECKIX - fpaBHia npu pabore ¢ paboTsI ¢
YPOBEHB) | paGOTEI ¢
ycnoBusix (OINK- XUMHAYECKUMH MEXaHOXHMHYECKH
3) MCXQHOXUMHT | heaxTHBaMH, M aKTHBaTOPOM.
€CKUM ToCyIof,
aKTHBATOPOM. | \jex aoXMMHYECK

UM aKTUBaTOpOM




YpoBeHb Crioco6HOCTH 76-85
c(hOpMHUPOBAHHOC | OCYIIECTBIISITH
OcymecTBisTh | TH YMEHHUSA OYUCTKY u
OYHCTKY U OCYIIECTBIISATh MOJTyYCHHUE
HOJTy4EHUE OUHUCTKY U XUMHUYECKUX
yMeeT XHMHYECKUX NOJy4CHHEC BCIECTB B
(HpO,Z[BI/IH BEIILIECTB C XUMHUYCCKUX YCII0BUAX
yTI:IfI) CO6J'IIOI[€HI/I6M BEUICCTB C TBep,Z[O(baSHOFO
IpaBuII coOII0IeHuEM CHHTE3a c
TEXHUKU MPaBUJI TEXHUKH | COOJIIOIEHUEM
Ge3omacHocTH. | 0€30MacHOCTH. OpaBWI  TEXHUKH
0€30MacHOCTH.
YpoBeHb CoopmupoBannsie | 86-100
c(hOPMHUPOBAHHOC | HABBIKH
TH HaBbIKA oOparteHus c
Hapbikamm oOpareHus ¢ XUMHUYECKIMU
obpamienusi ¢ | XUMHYCCKHMU peaKkTHBaMH,
BrajeeT | XUMHUECKMMH | PCAKTHBAMHU, TIOCYJI0H,
(BI)ICOKI/II‘/'I peaKkTuBamu, HOCYHOﬁ, MCXAaHOXUMHUNUYCCKHU
) 0CYI0M, 000pyJIOBaHUEM. | M aKTUBATOPOM.
obopyoBaHue
M.
CIIOCOOHOCTBIO YpoBeHb CnocoOHOCTB 61-75
MIPOBOIUTH c(OPMHUPOBAHHOC | OOBSICHUTH
Hay4HBIE METO0JIOrHI0 | TH, IPOYHOCTH U | METOMOJIOTHUIO
cCIIeI0BAHuUS 110 NpOBE/ICHNUS TJTyOUHBI 3HAHUH | TIPOBEIEHUS
copMyTHpOBaHH TBeprodazHor | O METOJOIOTHIO TBepA0(ha3HOTO
oif TeMaTHKe, 3HaeT 0 cHHTe3a w | IPOBEIEHUS CHHTE3a u
CaMOCTOSITEIIEHO S};porOB HCCleIoBaHmii | TBEPAO(a3HOTO UCCIIEJOBAHUI B
COCTABIIATE IIAH | yopeyy | B obracTy | CHHTE3a. obnactu
HCCIeA0BaHUS U dJIEMEHTOOpTa SJICMCHTOOpPTaHAYC
MOJy4YaTb HOBBIC HUYECKON CKOM XUMHH
Hay4YHBIE U XUMUHU
MIPUKJIATHBIC

pesynbratsl (ITK-




1) MIPOBOJIUTH YpoBeHb CrniocoOHOCTB 76-85
HayYHBIC C(OPMHPOBAHHOC | OTPEACIATH LENb U
UCCJICJIOBAHHS | TH YMEHHS 3a7a4u
o OTIPENIeNIATH 1eNIb | UCCIICAOBAHMS,
chopmynupoBa | U 3a7a4u IUTAHUPOBATh u
HHOU WCCIICIOBAHMUS, OCYILIECTBIISITh
TEeMaTHKE, TUIAHUPOBATh U IKCIIEPUMEHTAIBHO
{rf:;BHH CaMOCTOSITENIb | OCYIIECTBIISITD €  HCCIeOBaHuE,
ybiii) HO COCTaBJIATh | DKCIIEPUMEHTANIBH | IIOJIy4aTh  HOBBIC
TUIaH 0€ UCCIICIOBaHKE, | PE3Y/IbTATHI;
UCCIICIOBAaHHS | MOJIy4aTh HOBBIE
U TI0JTy4aTh pe3yJIbTAaTHI;
HOBBIC
HayYHbIC U
NPUKJIAIHBIC
pe3yJIbTaThI
YpoBeHb CriocoGHOCTh 86-100
Cc(OPMHPOBAHHOC | MTOMCKA u
Hagpixamu TH HABBIKOB | KPUTUYECKOTO
HOUCKA U | moucka U | aHaImM3a
KPUTHYECKOrO | KPUTHYECKOTO uHpOpMAIIMK IO
aHanm3a aHaim3a TEMaTHKe
uHpopManuy; | HHPOPMAIUH, MIPOBOJIUMBIX
IJIaHUPOBaHMs | TJIAHUPOBAHMSA UCCIIC/IOBAHMIA;
BJIAZIEET
(Bercoxuii | HAYUHOTO Hay4HOT'0 CnocobHOCTB
) YCCIIeIOBaHMsA, | UCCICOBaHNUS, TUTAHUPOBAHHS
aHanm3a aHamm3a HAYYHOTO
TIOJIy4aeMBIX MOJTy4aeMbIX UCCIICIOBAHMS,
pE3yIbTaTOB M | PE3YNbTATOB M | aHAIIM3a
GopmynupoBk | GOPMYIHMPOBKH MOJTy4aeMbIX
Y BBIBOJIOB, BBIBOJIOB; pe3yIbTaToB u
(bopMyIHUPOBKH
BBIBOJIOB;
VYposens 3Hannit | CiocoOHOCTH 61-75
10 TEOPUH U OOBSICHUTB:
MPAaKTHUKE TEOPETHYECKHE
TBepA0(ha3HOTO OCHOBBI
CUHTE3a TBEpAO(Da3HBIX
BJIaJICHHEM
reopuei u IPOIIECCOB.
MeTtonpl  cWHTE3a
HaBBIKAMU
" 3Haer Teopus u TBep10(a3HbIX
(moporos | IpaKTHKa MaTepualioB, B TOM
paboThI B N
H36panHOfi bli TBEpAO(ha3HOT qucIe METOJ
YPOBEHB) | o CHHTE3a MEXaHOXUMHYECKO
00J1acTu XUMHH .
(ITK-2) i aKTHBAIIWH,
¢buznueckue "
XUMUYECKHE
METO/IbI
TOMOTCHU3AIIUN
HCXOJHOM CMECH,

MCTOJbI MOJIYIYCHU




MOHOKPHCTAJIJIOB.
MeTtonasl
MOJTy4EHUS] TOHKHUX
MJICHOK.
YpoBeHb CrocoOHOCTh 76-85
c(OpPMHUPOBAHHOC | BHIOUPATH "
TH YMEHUs OCYIIECTBIISATh
BBIOMpATh U HauboJee
VMeHnue OCYIIIECTBISTh paloHaIbHBINA
yMeeT BBIOMPATH HauboJee METOJ,
(IpOXBHH | METOJ CHHTe3a | PAMOHAJIBHBIM TBepAO0(Da3HOTO
YTBIN) U BBITIOJIHSTD METO/I CUHTE3A.
ero. TBEepA0(a3HOTO
CUHTE3a.
Hasikamu CrocoOHOCTh 86-100
paboThI ¢ OCYIIECTBIISATh
MEXaHOXHUMHUYECK | MEXaHOXMMHUYECKU
VM aKTUBaTOPOM. | 1 CUHTE3
HaBBIKAMH AIIEMEHTOOPTraHnuyYe
BIAEET TpaKTHHcCcKon CKHMX COEMHEHUM.
(BBICOKUIT paboTsl B o
) n30paHHON
obnactu
XUMUHU

Kpurepuu oueHKH 3HAHUUA YMEHHH U HABBIKOB IPH TeKYIIeH MpoBepKe
I OueHka yCTHBIX OTBETOB:

Ormerka "Otanuno"

1. JlaH MOJIHBIN ¥ TPABWIBHBIA OTBET HA OCHOBE U3YUYECHHBIX TEOPHI.

2. Matepuail OHAT U U3yUEH.

3. Marepuan M3JI0KEH B ONPENECICHHOU JIOTUYECKOU
MOCIIEIOBATEIBHOCTH, JINTEPATYPHBIM S3BIKOM.

4, OTBET CaMOCTOSITEIIHHBIH.

Ot1mertka "Xopomo"



1, 2, 3, 4 — ananoruudo orMmerke "OTiau4uHo".

S. Jlomymiensl  2-3  HECYIIECTBEHHBIC OIMMOKH, WCIPABICHHBIE 10
TpeOOBaHUIO yuuTels, HabI0Janach "MmepoxoBaToCTh" B U3NI0KEHUU MaTepHaa.

Ot1meTtka "Y10BI€TBOPUTEIHHO'"

1. Y4eOHbIli MaTepuaia, B OCHOBHOM, HM3JIOKE€H IIOJHO, HO TPH ITOM
JOMyIIEHBI 1-2 cyliecTBEHHbIE OMMOKU (HApUMeEpP, HEYMEHUE MTPUMEHSTh 3aKOHbBI
U TeOPHUH K 0OBSICHEHUIO HOBBIX (haKTOB).

2. OTBeT HEMOJNHBIA, XOTSA U COOTBETCTBYET TpeOyeMol TIiyOuHe,
MOCTPOEH HECBA3HO.

OrmeTka "HeynoBieTBopurtebHo"

1. He3nanue nim HemoHUMaHKE OOJbIIEH WM HanboJee CyIecCTBEHHON
4acTH Y4eOHOro Marepuara.
2. JlomyIieHbl CyIIECTBEHHbIE OIMIMOKH, KOTOpbIE HE HCIPABISIOTCS

MOCJI€ YTOYHSIONIUX BOMPOCOB, MaTepHUall U3JI05KEH HECBSA3HO.
IIpuMepHbIN nepedyeHsb oueHOYHBIX cpeacts (0OC)

|. YeTHbIi onipoc

1. CobGecenoBanne (YO-1) (CpeactBo KOHTpOJIS, OPTraHM30BAHHOE Kak
crienuanbHas Oecela mpenojaBaTeis ¢ 00y4aromMMCS Ha TEMbl, CBSI3aHHBIE C
U3y4aeMol AUCIUIUIMHOM, W pacCYMTaHHOE Ha BBISICHEHHWE O0bemMa 3HaHHM
oOy4aromierocst 1o omnpeaeIeHHOMY pasJiely, TeMe, rpobiieMe u T.1.) - Borpockl
o TeMam/paszesiaM JUCIUTIIUHBIL.

2. KommokBuym (YO-2) (CpenctBo KOHTpOJS YCBOCHHS ydeOHOro Marepualia
TEMbI, paszfeia WM pa3/iejoB JUCHUIUIMHBI, OPraHU30BAaHHOE Kak Y4yeOHOe
3aHATHE B BUJIE coOece0BaHMs MpernoaaBaTesis ¢ o0ydaronmmucs.)- Bormpocs! mo
TeMam/pasziesiaM JTUCIUIUTUHBI.

4 Jloxkmang (YO-3) IIpoaykT camMOCTOSTENbHOM  pabOThI  0OydaroIerocs,
NPEACTABIAIONIMI  cOO00M MyONMYHOE BBICTYIUIGHHE IO  IPEACTABICHHIO
MIOJIYYCHHBIX ~ PE3YJIbTATOB PEIICHUS] OMPEICICHHOW Yy4eOHO-PaKTHUCCKOM,
y4eOHOMCCIIeI0BATEIBCKON UIIM HAYYHOM 3a/1auu.

3. I'pynmoBas muckyccus (YO-4) (I'pyrnmoBasi TUCKYCCHsSI — pacCCMOTPEHHE, aHAJIN3
Pa3IMYHBIX T[IO3WULMKA, TOYEK 3pPEHHsI YUYEHBIX HAa COACPNKAHUE TOM WM HWHOMN
poOJIEMbI, KOHIIEMIIMK BhIOOpa IMyTeH MPAKTUYECKOW pean3aliy CTOSIIUX TepeN
OOydaroImMMucs 3amad.) - Tema, BOMPOCHI JUIs OOCYXKIEHUS. 3amaHusl I
MOJITOTOBKH.

4. Dx3amen (CpencTtBo MPOMEKYTOYHOTO KOHTpOJisi) — Bompocsl k sK3ameny,
00pa3Iipl OUJICTOB.

Bonpocsl k 3k3amMeny

Bonpocsl k 3k3aMeny

1. Knaccuduxanus TBepAo(]a3HbIX MaTEPUAIIOB 10 COCTABY
Knaccudukanus tBepaodazHbIX MATEpUAIOB MO CTPYKTYPHOMY MPU3HAKY
Knaccudukanusa tBepAaodazHbIX MaTepuanioB MO CBOMCTBAM U (DYHKITUSIM.
DJIeMEHTapHbIE KPUCTAJUIBI.
HNoHHbBIE KpHCTAILIBL.
KoBasieHTHBIE KpUCTAILIBL.

ook wn



7. WHTepMeramnuibl.

8. Crekia.

9. INomumepsl.

10.Tepmonnnamuyeckas OIICHKA BO3MOKHOCTH TBepA0(ha3HOTO
B3aUMOJICHUCTBUA.

11.Tepmoaunamuka ¢azoBbIX paBHOBecHM. Da30BbIE AUATPAMMBI.

12.ITporecchl aedhekTo00pa3oBaHusI U MEXAaHU3M TBEPAO(a3HBIX PEaKIIHil.

13.5IBnenust pa3HOUYTEHUST B KpUCTaiax. B3auMojeicTBHE TOUYEUYHBIX
nedexTos.

14. ®uzuko-xumMuyeckue (akTophl, ONMPEESISIIONIUEe MEXaHU3M TBEPI0(ha3HbIX
pEaKIuu.

15.Mexanu3Mm TBepaoGa3HbIX MPEeBpalICHUN 0€3 N3MEHEHHUs COCTaBa.

16.Kunetuka tBeproda3Hbix peakiuii. OCHOBHBIC MOHSATHS U METOABI U3YUYCHUS
KHMHETHKHU TBEPAO(]PAZHBIX PeaKlUi.

17.OHeprus akTUBH3aUMU TBEPAO(DAZHBIX PEAKIIUN.

18.I1Ipupoaa akTHBHOTO COCTOSIHUSI TBEP/BIX TEIL.

19.Dusnueckre OCHOBBI MEXaHOXUMHUN U MEXaHOXUMUYECKOW aKTUBAIIHH.

20.KuneTnka MeXaHOXUMHUYECKUX MPEBPAIICHUI.

21.MexaHOXUMHUYECKUN CUHTE3 3JIEMEHTOOPTaHUYECKUX COCTUHEHUM.

22.BnusiHue yCIOBUM MEXaHMYEeCKOM 0O0paOOTKM Ha CHUHTE3 U CBOMCTBA
XUMHYECKUX COEMHEHUH.

23.Bompocel  TeopuM M NPUMEHEHUS  MEXAaHOXMMHUYECKOIO  CHHTE3a
HEOPTaHWYECKUX U OPTaHUYECKUX COSAMHEHUMN

24 Metoapbl cuHTe3a TBep10(a3HbIX MaTepUaIOB.

25.CuHTe3pl C WCMOJB30BaHUEM (U3MUECKUX METOJOB TOMOTCHH3AINH
HCXOTHOU CMECH.

26.CuHTE3pl C WCIIOJIb30BAHUEM XUMHUYECKHMX METOJO0B TOMOTCHH3AINH
HCXOTHOU CMECH.

27.MeTo/bI TTOJTy9eHUSI MOHOKPHCTAIIIOB.

28.MeTo/IbI TTOTy9eHUS TOHKUX TIJICHOK.

29. [IpaBuna TexHUKU 6€30MACHOCTH MPU padOTe B XUMHUUECKOU JJabopaTopuu.

30. [IpaBuna okazaHus MEpPBOM MOMOIIY B XUMUYECKOH JT1ab0OpaTopuu.

Bonpocsl coGecenoBaHuii NMpu NpPoOBepKe TOTOBHOCTH K Ja0OpPaTOPHBIM
pabdoram:
Tema: Mepbl pegoCTOPOKHOCTH MPHU padoTe B J1a00paTopuu

1. FI[C HGO6XOI[I/IMO IMPOU3BOAUTL BCC OIIBITBI C AOOBHUTBIMH, HCIIPHUATHO

MaxXHYIIUMU BEIIECTBAMH, YIIApUBAHUE KUCIIOT U PACTBOPOB?

2. FI[G HGO6XOI[I/IMO IMPOU3BOAUTH OIIBITBI C JICTKO BOCINIAaMCHAIOIIMMUCA

BelllecTBaMu’?

3. Kakue mnpaBuna HeoOxomumo coOJonaTh Mpu padoTe ¢ HATpUEM H

JPYTHMM IIEJIOYHBIMU MeTajuiamMu?

4. Ilpu HarpeBaHUM PACTBOPOB B MPOOUPKE KAK CIEIYET €€ IePKaTh?



5. He HaKJIOHATH JIMIIO HAA HArPEBAEMOM KUIKOCTHIO WJIU BBIICISIEMBIMU
BEII[ECTBAMH BO M30€KaHUE OPBI3T HA JIHIIO.

6. Kak onpenenuTs 3amax maxy4dux BEIIECTB, B TOM YUCJIE U BBIJCISIOMIMNXCS
rasoB?

7. Kakue mpaBuia HEoOXOJUMO COOMIOAATH HpU paboTe C TBEPAbIMH
mengoyamMu  (M3MeEJbUEHHE  KPYMHBIX  KYCOYKOB, HAIlOJHEHHE  IIEJIOYbIO
OCYIIUTENBHBIX KOJIOHOK, IPUTOTOBIICHHE CMECeH /Ui CIUIaBICHUs U T.1.)?

8. Kakme mnpaBuna HeoOXoauMO coONOAaTh MNpU  pa3daBlIECHUU
KOHIICHTPUPOBAHHBIX KUCIIOT, 0COOCHHO CEpHOI?

9. Kakue mnpaBuiaa HeoOXoaumo coOMOaaTh Ipu paboTe ¢ JIETKO
BOCTUIAMEHSFOIIIUMUCS KHIKOCTSIMU?

10. Kakue mpaBuiia HEOOXOAMMO cOOJIOAATh HPH pabOTe C OCTaTKaMu
COCIMHEHUN PTYTH, APYTHMX TOKCUYHBIX BEIIECTB, a TAKXE COCAMHEHUN PEIKUX U
[EHHBIX METAJIIIOB?

11. Kakue npaBuia HEOOXOIMMO COOJIIOIaTh MPU PadbOTe CO CTEKIISTHHBIMU
npudopamMu, COAEPIKAMUMA OCTAaTKU OEI0T0o U KpacHoTo docdopa?

12. Kakue mpaBuiia HEOOXOIUMO COOJIOJATh MPU PadOTE CO CTEKISTHHOU
nocyom?

13. Kakme mnpaBuima HeoOXoauMO coOOJIIOAaTh MpU paboOTe Ha POTOP-
ucrapurese?

14. Kakue mnpaBmiia HEOOXOauUMO COOJOJATh MpU pabdoTe Ha MeXaHo-
XUMHYECKOM aKTUBaTope?
Oxka3zaHue nepBoii MOMOIIHU B J1a0opaTopun

1. Yro HeoOXonuMo JenaTh MpU MOMAJAaHUU HA KOXKY (PYyK, JHIa U T.I.)
KOHIICHTPUPOBAHHBIX KUCIOT (CEPHOM, a30THOM, YKCYCHOH | T.1I.)?

2. UTto HEeoOX0aUMO JIeNlaTh MPH OXKOre KOXKHM PAcTBOPAMH IIEIO0YECH WU
KHUCJIOT?

3. Uto HEOOXOAMMO JIeaTh PH MOMaTaH|K OpPbI3T KUCIOTHI WM IIEJI0YH B
riasa?

4. Yro HEOOXOaUMO JeiaTh MPU OXKOTE TOPSYUMH TpeaMeTaMu (CTEKIIO,
METaJIJIbI U T.11.)7

6. Uro HeoOXoauMoO Jenarhb TMpPU OTPABICHUU XJOPOM, OpPOMOM,
CEpPOBOJIOPOJIOM, OKHCHIO yriiepoja’?

Bomnpocsl cobecenoBanuii mpu NpoBepKe TEOPETUUECKOr0 MaTEepHaa

Paznen 1. Ilpoueccol gedekTo00pa3oBaHus 1 MEXaHU3M TBepaA0(a3HBIX
peakuuii

1.  SIBneHwus pa3HOUYTEHUS B KpHUCTAJUIAX.

2. B3aumoneiicTBre ToUeUHBIX 1e(DEKTOB.

3. OU3UKO-XUMUYECKHUE (DAKTOPBI, ONMpEIEISIONIMe MEXaHU3M TBEepAO(a3HbIX
peaKiuu.

4. Mexanu3Mm TBep0(a3HbIX NpeBpaleHu 0€3 U3BMEHEHHs COCTaBa.

5. KpaeBas nucnokarusi.



o

Bektop broprepca.

1. I110THOCTB AUCHOKALIAN.
8. Teopus TBepa0(]Pa3HOrO B3aUMOCHCTBUS.
Pazaea 2. MeToa MeXxaHOXUMUYECKON AaKTHBALIMHU
1. OcHOBHbIE TIOHATHA W METOJIbl M3yYEHUS KHHETUKU TBEPAO(Da3HBIX
pEaKIu.
2. OHeprus akTUBU3alMKU TBEPAO(a3HBIX PEaKIUil.
3. MexaHOXMMHUYECKOe aKTUBHPOBAaHUE WHAUBUIAYAIBHBIX PEAarcHTOB M HX
CMecCeH.
4. IIpuposa akTUBHOTO COCTOSIHUS TBEPABIX TEIL.
S. Pu3nYeCcKre OCHOBBI MEXaHOXUMHUHU U MEXAHOXUMHUYECKON aKTUBALIMH.
6. KuHeTnka MEXaHOXUMUYECKUX MTPEBPAIIECHUN.
7. YcnoBruss MEXaHOXMMHUYECKOW aKTUBALMU. Bpemsi CuHTE3a, COOTHOLIEHUWE
VCXOJHBIX BEILIECTB, MACCa HACAJIKU U ITOJIE3HOM 3arpy3KH, TUIT aKTUBATOPA.
8. CuHTE3 MOHOMEPHBIX U IOJIMMEPHBIX COEAUHEHUMN.
Q. OCOOEHHOCTH CHHTE30B, B 3aBUCUMOCTH OT THPHUMEHSIEMBIX PEaKIIHd,

MIPUPOJIbl UCXO/IHBIX BEIIECTB, YCIOBUM aKTHUBAIUU.
10. CuHTe3 MNOIMMETAIIIOOPTAHOCUIIOKCAHOB METOJIOM MEXaHOXUMHUYECKOU
akTHBalUU. [JOCTOMHCTBA U HEIOCTATKU METOAA.
Pazgen 3. Meroapl cuHTe3a  TBepaO(a3HbIX  MaTepHAJIOB.
Kaaccudgukanusi MeTonos.
1. CuHTe3pl C UCHONB30BAaHUEM (PU3UYECKUX METOJOB TOMOTEHU3AINU
UCXOJHOU CMECH.
2. CuHTE3Bl C UCIOJB30BAHUEM XUMHYECKUX METOJIOB TOMOTCHH3AIUU
HCXOJTHOU CMECH.
3. Metoapl Noay4YeHNs] MOHOKPHUCTAILIOB.
4. MeTtoJibl OJTy4eHUs TOHKUX TUICHOK.
5. OUBUKO-XMMUYECKHUE METOJIbl  HCCJICIOBAHUSI  DJIEMEHTOOPTaHUYECKUX
COCIVHEHNH.
Bonpocsl KOJJIOKBUYMOB
Paspnea 1. IIpoueccol neekTo00pa3oBaHus U MEeXaHU3M TBepA0(a3HbIX
peakuui
IMnan ko/utokBHyMa Ne 1
Knaccuduxkanusa tBepaoda3zHbIX MaTepUAIOB 110 COCTABY
Knaccudukanus tBepaodazHbIX MaTepUaIOB IO CTPYKTYPHOMY MPU3HAKY
Knaccudukarnus tBepaodaszHbIX MaTepUaoOB IO CBOMCTBAM U (DYHKIIHSIM.
DneMeHTapHbIE KPUCTAILIBI.
HMoHHbBIE KpUCTAILIBL.
KoBanieHTHBIE KpUCTAIUIBI.
NuaTepmeraiummasl.
Crekmna.
. [Tomamepsl.
10. TepmoaunaMmuueckas OIICHKA BO3MOXHOCTH TBep10(ha3HOTO
B3aUMOJECHUCTBUA.
11.Tepmoaunamuka ¢a3oBbIX paBHOBecH. Da30BbIE JUATPAMMBEI.

oCoNOGOR~LDE



12.I1pomneccol nedexTooOpazoBaHus 1 MEXaHU3M TBEPI0(ha3HbIX PEAKIIHil.
13.5IBneHust pa3HOuTEeHUS B KpUCTalIax. BzauMopelcTBHe TOYEUHBIX
ne(eKToB.
14.dusuko-xumMudeckre (akTopbl, OMPEICNAIONINEe MEXaHU3M TBEPI0(pa3HBIX
peaKuni.
Pa3znea 2. MeToa MeXaHOXHMHUYECKOM aKTHBAIINH
IInan ko/u1okBHYMa Ne 2
1. MexanusM TBepA0(a3HbIX NMpeBpalieHnii 0e3 N3MEHEHUs COCTaBa.
2. Kuneruka tBepnoda3nbix peakuuii. OCHOBHbBIE MOHSATHS U METOJIbI U3YUYEHUS
KMHETHKHU TBEPAO(]PA3ZHBIX peaKkuil.
DHeprusi akTUBU3aIMK TBEPAO(DA3ZHBIX PEAKIUH.
[Ipupoaa akTUBHOTO COCTOSIHUSI TBEPABIX TEIL.
Du3NYeCKre OCHOBBI MEXaHOXUMHUU U MEXAHOXMMHUYECKON aKTUBAIIUH.
KuHeTnka MEXaHOXMMHUYECKUX TTPEBPAILICHUMN.
MexXaHOXMMUYECKHUN CUHTE3 3JIEMEHTOOPTaHUYECKUX COEUHECHUMN.
BnusgHue yciaoBuil MexaHMYecKOoW oOpaOOTKM Ha CHHTE3 U CBOWCTBA
XUMHUYECKUX COCTMHEHUH.
9. Bonipockl  Teopur U NPUMEHEHUS  MEXaHOXMMHYECKOTO  CHHTE3a
HEOPTaHWYECKUX U OPTaHUYECKUX COCAMHEHUN
10.MeTonbl cuHTE3a TBEpAO(PA3HBIX MATEPUATIOB.
11.TTpaBuia TeXHUKH O0€30MACHOCTH MIPHU pabOTe B XUMUYECKOH JTa00paTOPHH.
12. TlpaBuia okazaHus IEPBOM MOMOIIM B XUMHYECKOU JTAO0OpaTOPHUHU.
IlepeyeHb IMCKYCCMOHHBIX T€M /ISl TPYNIIIOBOMH TUCKYCCHH

O~NO Ok oW

Tema: O0cy:kneHue pe3yabTAaTOB NPOBEACHHOI0 TBepA0(a3HOro CHHTE3a Ha
HAY4YHOM ceMHHAape.
Metoa: Hayunas nuckyccus. ['pynmoBoe o0cykaeHIE pe3ynbTaToB.
[Tpumeps BOITPOCOB 117151 OOCYKACHHUS:
1. Ilouyemy mosrydeHHOE B MPOIYKTaX COOTHOIICHUE JIEMEHTOB OTIMYAETCS OT
3aJJaHHOT0?
2. Otnuyaercs 1M COCTaB NPOAYKTOB, IIOJYYCHHBIX BaMH B YCIOBHUSX
MEXaHOXMMHUYECKOW aKTHUBAIMK OT aHAJOTHYHBIX MPOJYKTOB, MOJIYYCHHBIX
B pactBope?
3. MoskeTe 1 BBl IPEUIOKUTH MEXaHU3M Tpoiiecca?
4. Tlpensioxute ciocoObl yBEIMUEHUS BBIX0/1a TPOTYKTA.
Il. [TucbmMenHbIe padoOTHI

1. Tecr (IIP-1) (Cucrema CcTaHIApPTU3UPOBAHHBIX 3aJaHHA, ITO3BOJIIONIAS
aBTOMATHU3WPOBATh TMPOIEAYPY HU3MEpPEHUS ypOBHS 3HAHUW W  yMEHHH
oOyuaroierocs) - ®oH TECTOBBIX 3a/IaHUI.

2. Tsopueckoe 3amanue (I1P-13) (YactuuHO periaMeHTHPOBAHHOE 3ajaHHME,
UMeEIolee HECTaHIApTHOE PEIICHHE U IMO3BOJIAIONIEEe JUArHOCTHPOBATh YMEHUS,
UHTETPUPOBATh 3HAHUSA PA3IUYHBIX OOJacTel, apryMeHTHpPOBaTh COOCTBEHHYIO
TOUKY 3peHusi) - TeMbl MHAWBHUIYaTbHBIX TBOPUECKHUX 3aJlaHUM IO MOJTOTOBKE
ypOKa.



4. JIabopatopHas padota (IIP -6).(CpeactBo s 3aKperuieHUS W MPaKTHIECKOTO
OCBOCHUSI MaTepualia 10 ONpelesicHHOMY pasfeny) - Komiuiekt mabopaTopHbIX
3aJaHA TIPEACTABICH B IPUIOKCHHH 3.

TecToBbIC 3a1aHUA VI TEKYILIEH MMPOBEPKHU
Tema: MexaHOXHUMHSA M MEXAHOXUMHUYECKAS AKTUBALMS TBEPABIX TeJl
Boi0epuTe npaBuJibHbIE OTBETHI:
1. TepMuH «MEXaHOXUMHUS OTHOCUTCS K:
a) MEXaHMYECKUM PEAKIUIM MEXKTY TBEPJIBIMU BEUIECTBAMU U KUIAKOCTIMU;
0) MEXaHMYECKUM PEaKIUsM C BEIIECTBAMHU BO BCEX arperaTHbIX COCTOSTHUSAX;
B) MEXaHUYECKUM PEAKIUSIM MEXIY TBEPABIMU BEIIECTBAMU U Ta3aMu;
I) MEXaHUYECKHM PEaKIHIM MEKIY TBEPABIMU BEIIECTBAMU.
2. B kakux 1meHTpax mpoBOIATCS UCCICAOBAHMS IO MEXaHOXUMHUH:
a) MHCTUTYT Kpuctamiorpapuu um. A.B. lIlyonukoBa PAH;
0) MHCTUTYT (pU3NYECKON XUMHUH U xuMudeckol ¢puszuku PAH;
B) MHCTUTYT (pusuku TBEPOTO Tena PAH;
r) ¢uzuko-texunueckuit HHCTUTYT uM. A.®. Modhde PAH;
1) Gu3MKO-TeXHOJIOTrHYeCKnii HHCTUTYT PAH.
3. B ocHOBy pa0oT, MOCBSIIEHHBIX HCIOJIb30BAHUIO MEJIBHUIL IS TTPOBEICHUS
MEXaHUYECKOUN aKTUBAIWU, [TOJ0KEHBI PUHIIMIIBI:
a) IpyU MEXaHUYEeCKOW 00paboTKe IoJie HANpPsDKEHUM BO3HHKAET BO BCEM
00béMe TBEPAOM YaCTHUIIBL;
0) mpu MEXaHMYECKOM 00pabOTKe MoJie HAMpPSHKEHUM BO3HUKAET HE BO BCEM
00bEéMeE TBEPAOM YaCTHULIBL;
B) Yepe/OBaHHWE TMPOIECCOB BO3HUKHOBEHUSI TOJIA HAMNpsDKEHUHW U €ero
penakcauuu;
I') OJHOBPEMEHHOE MPOTEKAHHE MPOIECCOB BOZHUKHOBEHUS MOJIsI HAMIPSKEHUMA
U €r0 pelaKcaliu.
4. Peakiust OTHOCUTCS K MEXaHUYECKOI aKTHUBAIIUU, €CIIN:
a) BpeMsi MEXaHWYECKOTo BO3ICHCTBUA M (HOPMHUPOBAHUS TOJS HAMPSKEHUN
OO0JBIIIE BPEMEHN XUMUYECKON PEaKIInu;
0) BpeMsi MEXaHUYECKOTO BO3CHCTBUA M (HOPMHUPOBAHUS TOJIS HAMPSKEHUN
MEHBbIIIE BPEMEHU XUMHUUYECKOUN pEeaKlny;
B) BpeMs MEXaHMUYECKOrOo BO3JEHCTBUA M (HOPMHUPOBAHUS TOJIA HAMPSHKEHUN
pPaBHO BPEMEHU XUMUUYECKOUN pPEeaKIIUH.
5. Msrkuii MexanoxuMuueckuit cunres o E.I'. ABBakyMOBY 3TO0:
a) UCTIOJIb30BAHNE PEAreHTOB C HU3KOM TBEPAOCTHIO;
0) UCIOJIb30BAHUE B KAUECTBE PEAreHTOB KPUCTAJIIOTUAPATOB;
B) IIPOBEJICHUE CUHTE3a MPU HU3KOU TeMrepaType;
I') MPOBEJICHUE CUHTE3a MPU HU3KOM JaBJICHUHU.
6. Kaxumu mpoieccamu COpOBOKIAETCS peNlaKcalys MOl HalpsHKeHUI:
a) Mc4e3HOBeHHUE AePEKTOB B KpUCTAIIIIAX
0) IOTJIOIIEHNE TEeILIa,;
B) BBIJCJICHUE TEILIA;



Tema: «IIpoueccsl nepeKT000pa3oBaHUsI U MEXaHU3M TBEPAO(PaZHBIX
peakuuiny
BriOepure npaBU/IbHBbIE OTBETHI:
1.K nosiBieHnI0 CTPYKTYPHBIX Je(EKTOB BEAET
1. TloBblIEHUE TEMIEPATYPHI.
2. IloHnxeHue TeMIepaTypsl.
3. IloBbllIeHNE AaBIEHUS.
2.CumBon Al ucrions3yercst 1yisi 0003HaYEHHS:

1. Atom A, 3aHUMArONIMI PETYISIPHbINA y3eIl.
2. CBoOomHOE MEXKIOY3IHE.
3. AtoMm A B MeXI0y3IHE.
3.B npocreiimem 6Gunapaom kpucramuie AB Bo3MoxHO 00pa3zoBanme:

1. VA,VBu Ai, Bi.
2. Tomsxko VA u VB.

3. Tonsko Ai u Bi.
4.AtomHbIE A€DEKTHI ATO:

1. Bakancum.

2. «BueapEHHbBIE aTOMBDY.

3. I'panutisl 3€peH.
5.«BHenpéHHbIE aTOMBD) 3TO:

1. Buj tToueunoro nedexra.

2. OpueHTaIlMOHHOE Pa3yNnopsiI0uCHHUE.

3. Jlucnokamus.
6.Ecnu atoM, okuaasi peryjiasipHble Y3Jbl pEHIETKH, TEPEXOAUT HA TOBEPXHOCTh
KpUcCTaJlia, JOCTpauBas €ro, To 00pa3yeTcs BUA 1ePEKTOB:

1. DKCTpaIIoCKOCTSb.

2. Bakancus.

3. «BHenpE€HHBIN aTOM.
7.B peméTke OMHAPHOTO KPUCTAIa BAKAHCUU B METAIUTMUECKOUN MOIpEnIETKe
SABJISIFOTCSI:

1. AxnenTopamu WIH JIOHOPaMHU.

2. Tonpko nqOHOpamu.

3. Tonpko akienTopamu.

Tema: KuHeTHuka M JHepreTH4YecKuil 0ajaHC B MeXaHOXMMHYECKHMX

npeBpanieHusix
3akoHYMTE BHIPAKEHUS:
1. TepmoanHaMuueckas OIleHKa BO3MOXHOCTH TBEpA0(a3HOrO

B3aMMOJICUCTBUS 3aKIIIOYAETCS B CIICYIOIIEM. . .

TepmoauHaMuKa (a30BbIX PABHOBECUI 3aKIIOYAETCS B CIEAYIOLIEM. . .
@da30Bble JUArpaMMsbl — 3TO. ...

[Ipoueccol nedekTo00pa3oBaHms 3aKIIOYAOTCS B CIEAYIOLIEM. . .
MexaHu3Mm TBep0(a3HbIX peaKINil 3aKJII0UAETCS B CIEAYIOIIEM. ..
SIBneHUs pa3HOUTEHHS B KPUCTAIIAX 3AKJIFOYAETCS B CAEAYIOLIEM. ..
B3anMopeiicTBrue TouedHBIX AeEKTOB 3aKITIOYAETCS B CICAYIOIIEM. . .

No ko



8. OU3NKO-XUMUYECKUE (PAKTOPBI, OMPEICNIAIONINE MEXaHU3M TBEpAO(]a3HBIX
peaKuuii —3To. ..
Q. Mexanu3m  TBepAo(da3HBIX MpeBpalleHuil 0e3 W3MEHEHHUsi CocTaBa
3aKJIF0YAETCS B CIEAYIOLIEM. . .
10. Kunetnka TBepao]a3HbIX peaKkInil 3aKII0UAETCS B CICIYIONIEM. . .
11.  OcHOBHbIE MOHATUS U METOJIbl U3yUEHUS] KUHETUKH TBEPAO(A3HBIX PEAKIIHIA
—370...
12. DHepruss aKTUBHU3ALUU TBEpIOQaA3HbIX pEaKUUid 3aKIovaercs B
CIIEYIOIEM. . .
13. Tlpupoaa aKkTUBHOTO COCTOSIHUS TBEPJIBIX TEJI 3aKJIFOUAETCS B CIICYIOIIEM. . .
14. ®usnueckue OCHOBbI MEXAaHOXMMHUM M MEXaHOXMMHUYECKOM aKTUBAlUU
3aKJII0YAOTCS B CIACAYIOIIEM. ..
15. Kunertuka MEXaHOXHUMHUYECKUX MpEBpALICHUN 3aKJIF0YAETCS B
CIIEYIOLLEM. . .
16. MexaHOXMMHYECKHA  CHHTE3  DSJEMEHTOOPTaHMYECKUX  COCAMHEHHIU
IPUMEHEH /IS CIAEAYIOIIUX KIACCOB COCIMHEHUM. . .
17. BnusgHue ycinoBUH MEXaHMYECKOW OOpaOOTKM Ha CHHTE3 M CBOMCTBa
XUMHUYECKUX COCUHEHUH 3aKIF0YAETCS B CICTYIOLIEM. . .

Tema: MeToabl cuHTe3a TBepaogasHbix matepuanoB. Kiaccnpukanus
METO/10B.
3akoHYMTE BHIPAKEHUS:

1. Mertonbl cuHTe3a TBepA0(Pa3HbIX MATEPUATIOB —3TO. ..

2. CuHTE3bl C HCHOJB30BaHHEM (U3MUECKUX METOJ0OB T'OMOT€HHU3allUU
MCXOJHOM CMECH 3aKJIIOYAIOTCS B CIIEIYIOLIEM. . .

3. CuHTEe3pl € HCMOJB30BAHUEM XHMHUYECKMX METOJIOB TOMOTCHU3AINN
MCXOJTHOM CMECH 3aKIIF0UAETCA B CIAEAYIOIIEM. ..

4, MeToabl OJIy4eHHs] MOHOKPUCTAJUIOB 3aKIH0YAETCS B CIEAYIOLLEM. . .

5. MeToabl TOJIy4eHHs] TOHKUX MJIEHOK 3aKJII0YAETCS B CIEIYIOLIEM. . .

TecTbl 1JIs NPOBEPKHU TeM, BbIHECEHHBIX HA CAMOCTOSITEIbHOE U3yUeHHe
3akoHYMTE BBIPAKCHUS:
1. . Knaccudukanus tBepnoda3HbIX MAaTEpUATIOB MO COCTaBY 3aKJIIOYACTCS B
CJIEIYIOLLEM. . .
2. Knaccudukamus TBepaoda3zHbIX MaTEPHAIOB MO CTPYKTYPHOMY IMPU3HAKY
3aKJTFOYAETCS B CIICIYIOIIEM. . .
3. Knaccudukamust TBepaoda3HbIX MaTepuajgoB MO CBOMCTBAM U (PYHKIUSIM
3aKJTFOYAETCS B CIICIYIOIIEM. . .
DneMeHTapHbIe KPUCTAIUTBI — 3TO. ..
HMoHHbIE KpUCTAIUIBI — ITO. ..
KoBaneHTHbIE KpUCTAILIIBI —3TO. ..
NuaTepmeraiummasl —3T10. ..
Crekna — 370...
[Tonumepsl —310. ..
TemMbl HHANBHAYAJTbHBIX TBOPYECKHX
3aIaHMi/TIPOEKTOB
NuauBuayajbHble TBOPUYECKHUE 3aaHUs (IPOEKTHI):

©o~NORA



Tema Nel. IIpoBeneHue MeXaHOXMMHYECKOT0 CHHTe3a BelllecTBa. Boigesienne
NMPOAYKTA.

Meton: UccnepoBatenbckuii. Pabora 10 HMHAMBUAYyAIBHOMY  3a/JaHUIO.
NunuBrnayanbHOE 3a1aHUE:

e [IpoBeneHne MEXaHOXUMHYECKOT'O CHHTE3a BellecTBa; (popMyra BelecTBa U
KOJIMYECTBO BEILIECTBA COIJIACYIOTCS C IpernojaBaresieM. MeTonKa CHHTE3a
noAOupaeTcs, UCXOAS W3 TMPUPOABl BEIIECTBA W aHAIM3a JIMTEPATypPHBIX
HCTOYHHUKOB.

e ll3ydeHne 3aBUCUMOCTH BBIXOJa TIPOAYKTOB OT Pa3IUIHBIX ()aKTOPOB:
BPEMEHM aKTUBAllMM, MPUPOJLI HCXOJHBIX BEIIECTB, MAcChl HACAAKU U
JPYTHUX.

e l3yyeHue cocTaBa U CTPYKTYPhI TOJTYUYEHHBIX COCUHECHUMN.
Tembi Ne2 U3ydyeHue cocTaBa M CTPYKTYPbI NOJIy4eHHbIX COeIMHEHU I
Metoa: VccnenoBarenbckuii. PaboTa 1mo mHAMBHUIyaIbHOMY 3aJ1aHHIO.
[Ipu uiccnenoBaHUU CTPYKTYPHI UCTOJB30BaTh COBPEMEHHbBIC (PM3UKO-XUMHUECKHE
METO/IbI.
3ananue Ha goMm: [loarotoBka cooOIIEHUS O IMOJYYEHHBIX pe3yibTaTax ,C HX
IIPE3EHTALACH.
IInan cooOmeHus:

1. Ilenu n 3amadu UCCICIOBAHHUS;

2. Pe3ynbTaThl U X OOCYXK/ICHHUEC;

3. BriBogsl.



IIpunoxenne 3.
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Penensent H.H. ’Kamckas npogeccop kadeapnl HeOpraHu4ecKol XuMHHU
JajJbHEBOCTOYHOI0 TEXHUYECKOT0 PbI00X031iICTBEHHOT0 YHUBEPCUTETA, K.X.H.,
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HL.II. Hlankun, A.A. Kanyctuna, U.B. CBucrynosa, B.B. baxkenos

MeTtonnyeckoe mocodue 1O XUMHH HEOPraHMYeCKHX W 3JIEMEHTOOPTraHWYeCKHX
coequHeHHii. YueOHOoe ocobue. — BnaguBocrok: U3n-Bo [aneaeBoct. yH-Ta, 2009. — 47 c.

ITocobue cocTtaBneHO TpenogaBaTeNIMH Kaeapsl HEOPraHHMYECKOH M 3JIEMEHTOOPTaHMYECKOM XUMUHU
MHucruTyTa XuMuu u npukiaaHoil sxkonorud JABI'Y. B HeM kpaTko paccMOTpPEHBI TEOPETUUECKUE MIPEICTABICHUS O
CHHTE3€ M PEAKIHOHHOM CIIOCOOHOCTH HEKOTOPBIX 3JIEMEHTOOPTraHWYECKHMX COCOMHEHHWH, B TOM dHCiIe [3-
JVKETOHATOB METAJUIOB. [IpWBeaeHBI METOAMKH IOJyYeHHS MIMPOKOTO Kpyra 3THX coenuHeHHd. CopepxaHue
METOJIMYECKOTO NOCOOHSI COOTBETCTBYET IIPOrPaMMe CIICIKYPCOB MO0 XUMHH 3JIEMEHTOOPTaHMYECKUX COCTUHEHUN 1
XMMHUH HEOPTaHMYECKHX MOINMEPOB.

ITocobue pekoOMEHIOBAHO AJS CTYACHTOB XUMHYECKOro (haKysbTeTa, M3YyYalOUX 3JIEMEHTOOPIaHHMIEeCKYIO
XMMHUIO U XMMHIO KOOPAMHAIIMOHHBIX coequHeHui. Ilewataercs mo pelIeHuio yueOHO-METOINYEeCKOTr0 COBeTa
JBI'Y.



B nannoii PITY /] nmpuBeneHo He Bce mocoOue, a UMb Ta €r0 4acTh, KOTOpas
Kacaetcst TBep10ha3HOTO CUHTE3A.

Cunmes 1 (1-1%)

B aktuBarop komeOartenmpHoro Ttuma momermand  6.45 T (0.05 moup)
noymagpenmicuiokcana u 1.88 r (0.0125 monw) okcuaa omoa. CootHotmreHue Si/Sn
paBHsiIoch 4:1. B KkauecTBe aKTHBHPYIOIICH HACAIKH HCIOIB30BAIH CTAJIbHBIC
mrapel auametrpoM 12 MMm. COOTHOIIICHHE MacCchl Hacagkd K Macce IOJIe3HON
3arpy3ku coctaBuiio 1.8.

AxTuBamuio npoBoguaM npu  dactore 2.5 T'm:  cunres 11— 30 mumnyT,
cunres 12— 1yac, cunres 13— 2 yaca, cuntes 14— 3 yaca. PeakumoHHYI0 cMech
JeNMUIN  Ha pPAacTBOPHUMYIO H  HEPacCTBOPUMYIO  (pPaKIUU  TOIYOoJIOM B
annapare Cokciera. 3aTeM IPOBOAWIM 3JIEMEHTHBIN aHAJIN3 BCEX (PpaKiuil.

Cunmes 2 (21-23)

B aktuBarop konebartempHoro tuma momermand  1.29 1 (0.01 moip)
nomugpenmicuiokcana u 1.507 r (0.01 moip) okcuma onoBa. CootHotrenue Si/Sn
paBHsIOCh 4:1. B KauecTBe aKTUBHPYIOLIEH HACAAKH HCIOJIB30BAJIM CTaJIbHBIC
mrapel  auaMetTpoM 12 mMm. COOTHOIIIEHHE MacChl HAcagKd K Macce IOJIE3HON
3arpy3ku coctaBuiio 1.8.

AxTuBamuio npoBoguaM npu  dactore 2.5 'm:  cmares 2! — 30 munyT,
cunres 22— lwuac, cunTe3 2°— 2wuaca. PeaklMOHHYIO cMech JEIMIM  Ha
pacTBOPUMYIO U HepacTBOpuMylo (pakiuu ToiyosoM B amnmapare Cokcrerta.
3aTeM MpOBOAMIIN JIEMEHTHBIN aHaU3 BCeX (DpaKIIHii.

Cunmes 3 (3')

B aktuBatop kosebarenpHoro tuna nomemiand 1.313 r (0.0196 mosb)
MMOJIMMETHIICHIIOKCaHA 51 2.953 1 (0.0198 moup) OKCHIA 0JIOBA.
CootHomienue Si/Sn - paBnsutoch 1:1. B kauecTBe aKTHBHPYIONICH HACaIKu
WCITOJIB30BAIM CTABHOU IIap auaMeTpoMm 8 MM U Maccolt 7.67 r. CooTHOIICHHE
MacChl HACaJIKM K Macce TMoJIe3HOM 3arpy3ku cocTtaBmiio 1.8.

AxtuBammio mposoaunu npu uactore 2.5 I'm: cunres 3' — 2 waca. Ilpomykr
cunresa 3! menuam Ha pPacTBOPUMYIO M HEPACTBOPMMYIO (DPaKLMHM SKCTPAKIHEH
TosyoJioM B ammapate Cokcrnera.

Cunmes 4 (41-43)

B BUOPAIMOHHYIO MEJIbHHUILY oMeIaan 6.45 1 (0.05 mos1p)
o eHICUIIOKCaHa u 5.1 r (0.05 moun) OKCHJIA ATIOMUHUSL.
CootHomienne Si/Al - paBusioch 1:2. B kadecTBe akTuUBUpYIOIIEH Hacaaku
WCITOJIB30BAJIM JBA CTaJdbHBIX mapa auamerpom 10 mm u 12 mm, maccoit 11.3r u
8.7 T cooTBeTcTBeHHO. COOTHOIIIEHNE MACChl HACAIKH K MacCe TMOJIE3HOU 3arpy3Ku
coctaBuJio 1.8.

MexaHOXUMHUYECKYI0 aKTHBAIUIO TIPOBOAMIA B BHOPAIIMOHHOW METLHUIIS
npu yactore 200 000pOTOB B MHHYTY B TEUYEHHUE CIEAYIOMIMX MPOMEKYTKOB
Bpemenn: 30 munyT (cuntes 41), 1 uac (cunres 4%), 2 yaca (cuntes 4%).

PeakimmonHy0 cMECh JCIHIN Ha PACTBOPHMYIO M HEPACTBOPUMYIO (PpaKIuu
IKCTpakmuer ToiyosioM B ammapate Cokciiera. JIjis SKCTpakiuu Opanach BCs
peaknuonHas macca. OO0 OKOHYAHMM OKCTPAKIHMHM CYAWIA TIO0 MPEKPAIICHUIO
YMEHBIIIEHUSI MacChl HepacTBOpuMoOil ¢pakiuu. Jlaiee u3 pacTBOPUMON (Ppakiuu



OTTOHSJTH TOYOJI, CYIIMJIM CHavyajla Ha BO3/IyXe€, a 3aTeM B BaKyyMHOM IIKady mpH
temriepatype okosio 100°C ngo mocrtostHHOM Maccel. HepacTBopumyto (paxiuio
TaK)Ke CYIIWIA B BAKYYMHOM IIKaQy MPHU TEX K€ YCIOBUSX.

[Ipy  WCMONB30BaHWKM  MEHTPOOSKHO-TUTAHETAPHOW  MEJBHHIIBI  BpPEeMsI
aKTUBAIIUU COCTABISAET OT 1 MUHYTHI 10 5 MUHYT.

Cunmes 5 (5'-5°)

B ueHTpoOexHO-IIIaHeTapHYIO MenbHHIy momemanm 6.45 1 (0.05 monb)
o eHUIICHITOKCaHa " 2.55 1 (0.025 moip) OKCHA ATFOMUHUSL.
CootHomienue Si/Al  paBusiiocs 1:1. B kauecTBe akTUBUpYIOIICH HacalKu
UCIIONB30BaJIM IIacTMaccoBbie mapbl. COOTHOIIEHHE MAacChl HAacagkd K Macce
TMIOJIC3HOM 3arpy3Kku cocTaBmiio 1.8.

MexaHOXUMUYECKYI0 aKTUBALMIO MPOBOAWIN Tpu udactore 650 060poTOB B
MHHYTy B TEUECHHUE CIIEAYIOIMX IPOMEKYTKOB BpeMeHH: 1 MuHyTa (cuHTe3 5%),
2 munyTHI (cunTe3 5%), 3 MunyTHI (cunres 5°).

PeaknmoHHyI0 cCMeCh NI Ha PACTBOPHMYIO U HEPACTBOPUMYIO (PPAKITUH
aHAJIOTUYHO TIPEIBIIYIIIAM CUHTE3aM.

Cunmes 6 (6-6°)

B akrtuBarop BuOpammoHHoro tuma nomemand 1.94 r (0.015 mosb)
nomudennncuiokcana u 0.67 r (0.005 mop) 6e3BoaHO0T0 Xs1opuaa amromuaus(111).
CootHomenue Si/Co  passsutoch 3:1. B kadecTBe aKkTHBHPYIONICH HacalKu
WCITOJIB30BAIM CTANbHOW map auameTrpoM 8 MM m Maccoi 4.9 r. CooTHomieHue
MacChl HACaIKM K Macce MoJIe3HOH 3arpy3ku coctaBmio 1.9.

AxTuBanuto npoBomwm npu dactore 200 000poTOB B MUHYTY B TCUCHHE
CIAEAYIOIMX MPOMEXKYTKOB BpeMeHu: 1 uac (cunres 6'), 2 gaca (cunres 62),
3 yaca (cuntes 6°).

PeakimoHHyI0 cMech NI HAa PACTBOPHMYIO M HEPACTBOPUMYIO (PpaAKITUH
OKCTpaKIer TtosyojoMm B ammapare Cokcnera. st skcrpakiuu Opayachk Bes
peakimonHass macca. OO0 OKOHUAaHWHM OJKCTPAKIUU CYIWIU IO TPEKPAIICHUIO
YMEHBIIICHUST MACChI HEPACTBOPUMOU (DPAKITHH.

Cunmes 7 (74-7°)

B aktuBatop BuOparmonHoro Ttuna nomemanu  2.58 1 (0.02 mosib)
noJiu(eHUIICHIIOKCaHa u 1.32 r (0.01 moup) XJIopuIa koOanbTa(ll).
CootHomienue Si/Co  pasusutoch 2:1. B kadecTBe aKkTHBHPYIOUICH HacalKu
WCITOJIB30BAIM CTabHOU mrap auamerpom 10 MM m maccoit 7.5 r. CooTHoIIeHHE
MacChl HACAJIKM K Macce MoJIe3HOH 3arpy3ku coctaBmio 1.9.

AxtuBaruto npooauiaud npu yactore 200 000poToB B MUHYTY B TEUYEHHUE
CIEIYIONIMX MPOMEKYTKOB BpeMeHHu: 1 gac (cunte3 7%), 2 gaca (cuntes 7°),
3 yaca (cunres 7°).

PeakunoHHy0 cMech AeNWiIn Ha JIBe 4acTH 1o 1.95 r. OnHy yacTh Aenwin Ha
pacTBOPUMYIO M  HEpPacCTBOPUMYIO  (pakmum SKCTpaKIMeHd TOJIyoJioM B
anmapate Cokciera. st skcTpakiuu Opajiack BCS peakimoHHas Macca. 00
OKOHYaHWM OJKCTPAKIWH CYIWIA 10 TPEKPAIICHUI0 YMEHBIICHHS MacChl
HEPaCTBOPUMOH (hpaKIIHH.



Bropyto gacte pactBopsuin B aumetundopmamuze (JJMDA), BeutnBanu B Bogy U
OT(WIBTPOBBIBAIH BBIMABIIHIA OCAJIOK.
Cunmes 8

B aktuBatop koneOarempHOoro Tuma nomemanu 5.0 T (0.0084 mouib)
KOMILIEKca  xjopuga kobambra ¢ aumetwicyibdokcugom (IMCO) wu
3.2r(0.018 Mmonp) (enmiacuIaHONATa HATPUs. B KadyecTBe aKTHUBUPYIOIICH
HAcaJIKu MCIOJIb30BaJIM CTajibHBIC Iapbl Maccou 15.6r m amamerpom 11 mMm.
CooTHolIeHHEe MacChl HACAJIKM K Macce TOJIe3HOU 3arpy3ku coctaBuiio 1.8.

AKTHUBaIIMIO MTPOBOJIMJIM B TeUeHHUE 4 yacoB. PeakIIMOHHYIO CMECh JICNIUIIN Ha
pPacTBOPUMYIO U HEPACTBOPUMYIO (paklUM SKCTPAKIMEH TOJyOJIOM B ammapare
Cokcnera. HepactBopuMyto  ¢dpakimuio TpOMBIBaId TOpsiue  BOJOM 10
OTPHUIIATEIHLHON PEAKINK Ha XJIOPHUI-HOH.

[Ipu BBeaeHWMM TOMMQPEHWICHIOKCAHA W XJOPHAOB METaUIOB B
IIEHTPOOCKHO-TIAHETAPHYIO MEJIBHHITY BpeMs aKTHBAIlMd BapbUPYIOT OT
1 MUHYTBI 10 5 MUHYT.

Cunmes 9

B mutanerapayto menpHuIly nomemanu 3.5 r (0.015 monp) denmicmimkonara
Hatpus, 0.8 r (0.005 monp) OGe3Bomnoro ximopuaa skeneza(lll) u momBepramu
MEXaHOXMMHUYECKOU o00paboTke B TeueHue S5 MuHYT. COOTHOIIIEHHWE MAacChl
HacaJKiu K Macce IMoje3Hoi 3arpy3ku coctaBuio 10. B kauectBe Hacaaku
WCIIOJIb30BAJIM CTAJIbHBIE IIAPHI TUAMETPOM S MM.

PactBopumyto  ¢pakuuio  BBIAEISUIM  OKCTPAKIME  TOMIyoJoM B
anmaparte Coxciera. O6pa3oBangachk TOJBKO pacTBOpUMAs (PpaKIus.

Cunmes 10

B BUOPALIMOHHYIO MEJTbHHILY TIOMETIAJH 2.7 r (0.015 momnb)
nomidennncunukonara Harpus, 1.351 (0.005 Monp) miecTuBOIHOrO XJIOpUAA
xenesza(lll). MexaHoXMMUYECKYIO AaKTHBAllMIO BeJIM B TedeHUe 3 4YacoB. B
KAueCTBE HACAJKHU HCIIOJIb30BaJIM CTAJIbHBIE MIaphl JuaMeTpoM 15 MM u o01en
Maccoit 7.29 r. CooTHOIIEeHWe MacChl HAcaJKH K Macce IIOJIE3HON 3arpy3Ku
cocrasmsuio 1.8.

PactBopumyro  ¢pakuui0  BBIAEISUIM  OKCTPAKIMEH  TONyoJoM B
anmmapare Cokcinera.  HepactBopumyro —  myTeM  OTIEJEHUST  OT  Hee
BOJIOPACTBOPUMOM HEOPTraHUYECKON YacTH (XJIOpHa HATpUs) JO OTPHUIATEIbHOU
peaKkiuy Ha XJIOPHU/I-UOH.

OTHOcHTENbHAs MaccoBas J0Js pacTBOpuUMon dpakunu — 52.4%, HEpacTBOPUMOI
bpakuuu — 47.6%



