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1 Hesan u 3a1aum U3y4YeHUs JTUCUMILIHHBI (MOXYJIs)

1.1 llean ocBOeHUS TUCHUILIHHDI
Llenpr0 OCBOECHMSI JUCUUILIMHBI «BBICOKOMOJEKYISIPHBIE COCOUHEHUS» SIBISETCS IOJIy4YEHUE
CTYJICHTaMH MPOYHBIX TEOPETUYCCKUX 3HAHWN W MPAKTHYECKUX HABBIKOB B O0JIACTH CHHTE3a U
HCCJIEI0BAHMS CBOKCTB MOJIMMEPOB, MO3BOJISIFOIINX HE TOJIBKO YETKO BOCIIPOM3BOJIUTH NU3BECTHBIE
METOJMKH, HO U IOJIy4yaTh, aHAJIIM3UPOBATh U UCCIIEOBATh COCAMHEHMSI C 3apaHee 3aJaHHBIMU
CBOMCTBaMH.
3agauu TUCHUILINHBI: 0000IIIEHUE U CUCTEMATU3UPOBAHUE 3HAHUH CTYIEHTA TI0 OCHOBAM XUMHUHU
MOJIMMEPOB;  (OPMUPOBAHUE IMPAKTUYECKHMX HABBIKOB IPOBEIEHUS OIKCIEpUMEHTa C
BBICOKOMOJICKYJSIPHBIMH ~ COCIMHECHUSIMU, aHalnu3a ¥ O0O0pabOTKH TOMYyYEHHBIX JIaHHBIX;
pa3BUTHE CIOCOOHOCTH MPEACTaBJIATh MOJTYYEHHBIE PE3YNbTaThl B BHUJIE KPAaTKUX OTUETOB U
IIPE3EHTALAMN.

1.3 MecTo AuCUMIIMHBI (MOXYJIS]) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

JucuumimHa «BhICOKOMOJIEKYIISIPHBIE COSAMHEHUS» OTHOCUTCS K 00s3aTebHOM YacTH,
dbopMHupyeMOil ydacTHUKaMH 00pa3oBaTeIbHBIX OTHOIIEHUH bioka 1 "Iuctummmasl (Moxyn)"
yuebHoro 1uiasa. B cooTBeTcTBUU ¢ pabOYMM yuyeOHBIM IJIAHOM JAMCLMILIMHA M3ydaeTcs Ha 4
Kypce. Bua npoMexyTouHO# aTTecTalluu: 3a4eT, IK3aMeH.

Nzyuenuto qucuurauHbl « BBICOKOMOJIEKYIISIPHBIE COSAMHEHUS» MTPEAIIECTBYET U3YUCHUE
qucuuiinH  «Opranudeckas xumusi» U «lloaumepsl cnenuanbHOrO HazHayeHus». JlaHHas
JTUCITUIUINHA SIBJIICTCS TPEIIICCTBYIONMICH I JUCHUIUIMHBL «XUMHUS  (PYHKIIMOHAIBHBIX
MaTepHUaioBy.

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX € INIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHS 00pa30BaTeIbHOM MPOrpaMMbl

N3ydenne panHOW y4eOHOW JHMCHUIUIMHBI HAMpaBICHO Ha (QOPMHUPOBAHUE Y
00y4aromuxcs CNeAYIOUUX KOMITETESHITH:

KO,H 1 HAUMCHOBAHUEC MHAUKATOPA
JOCTHIKCHUA KOMIICTCHIINN

PGSyJ’ILTaTBI O6y‘IeHI/I$I IO JUCHHUITIMHE

OIIK-1 CriocobeH aHanM3upoOBaTh U MHTEPIPETUPOBATEH PE3yIbTAThl XUMHIECKUX IKCIIEPUMEHTOB, HAOIIIOACHUH
U U3MEPEHUH

TEOPETUUYECKUX OCHOB TPAJULMOHHBIX U HOBBIX
pa3lenoB XUMHUH

HOIIK-1.1 3HaeT 0a30Bble M CIEUMANbHBIE METOABl CHHTE3a U
CucteMaTH3upyeT U aHAJH3UPYET pE3yNbTaThl | HCCIEIOBAHUSI BaKHEHIIINX HCKYCCTBEHHBIX u
XUMHUYECKHX  OKCHEPUMEHTOB,  HaONIONEHHH, | CHHTETHYECKHX IOIHMEPOB
U3MEPEHUH, a TakXkKe pe3ylbTaTbl pAacyeToB | yMeeT IPOBOAMUTH pacyeThl CHHTE3a M BBIXOJA LEJNIEBOTO
CBOMCTB BEIECTB U MaT€pPHajOB MIPOAYKTa, CHUCTEMaTH3HPOBAThH U aHAJIM3HPOBATH
pe3yIbTaThl XMMHUYECKHUX SKCIIEPUMEHTOB
BIaJeeT HaBBIKAMH OOpabOTKM W aHajuM3a JaHHBIX
M3MEpEeHuH 1 0pOPMIICHHS MOTYICHHBIX PE3yIbTaTOB B BUJIE
KpaTKUX OTYETOB
HOIIK-1.2 3HAET TEOPETUUECKUE OCHOBBI XUMHUH BEICOKOMOJIEKYJIISIPHBIX
IIpennaraer  MHTEpOpeTalMIO  PE3yNbTAaTOB | COEAMHEHHH
COOCTBEHHBIX  HKCHEPUMEHTOB M  PACUeTHO- | yMeeT MPOBOJUTH PACYETHl CHHTE3a W BBHIXOIA LIENEBOTO
TEOpeTHYeCKuX paboT C  HUCHOJIB30BAHUEM | MPOIYKTA Juis OCYILECTBIICHUS COOCTBEHHBIX

9KCIIEPUMEHTOB 0 CUHTE3Y M HccienoBaHuio cBoiicte BMC

BJIaJICET HaBbIKAMM aHAJIM3Aa U MHTEPIpPETALUU PE3YyJIbTaTOB
COOCTBEHHBIX 9KCIIEPUMEHTOB c MIOJIMMEPHBIMHU
COEIMHEHUSIMU

NOIIK-1.3

DopMynUpYET 3aKIIOUEHUS U BBIBOABI 11O
pe3ynbTaraM aHaiu3a JMTEepaTypHbIX JAHHBIX,
COOCTBEHHBIX AKCHEPUMEHTANBHBIX U PAaCYETHO-
TEOPETUYECKUX pabot XUMHUYECKON
HaIIPABJIEHHOCTH

3HAET Y4eOHYIO U CIEHHANBHYIO JUTEPATypPy MO OCHOBHBIM
METOZaM CHHTE3a M MEXaHH3MaM IPOTEKaHHS IPOIECCOB
MOJIMMEPHU3AINU 1 ITOJTUKOHICHCAITIH

ymeeT  (GOpPMyNHpOBaTH  3aKIIOYEHHS W BBIBOABI
COOCTBEHHBIX JKCIEPHUMEHTANBHBIX W PacueTHBIX paboT Ha
OCHOBE aHAJIM3a JUTEPATYPHBIX AAHHBIX




KOIL 1 HAUMCHOBAHUEC MHAUKATOPA
JOCTUKCHUSA KOMIICTCHIIMN

Pe3yJ'ILTaTI)I OGy‘leHI/IH 10 JUCHMITIJIMHE

BJIaZiceT HABBIKAMH O(QOPMIICHHS MOIYYEHHBIX PE3yIbTaTOB
SKCTIEPUMEHTANIBHBIX M PAaCUETHBIX padOT B BHIE KPAaTKUX
OTYETOB

OIIK-2 Cnoco6eH npoBoIUTh ¢ COOJIIOAEHUEM HOPM TEXHHKH 0€30MaCHOCTH XMMUYECKHIH SKCIIEPUMEHT, BKITIOYast
CHHTE3, aHAJIN3, M3YYEHHE CTPYKTYPHI ¥ CBOWCTB BELIECTB M MATEPHAJIOB, HCCIIEI0BAHHUE ITPOLIECCOB C X YYaCTHEM

HOIIK-2.1
PaGoTtaeT ¢ XHMHYECKHMHU BEIIECTBAMH C
COOJIOICHIEM HOPM TEXHUKH 0€30MacHOCTH

3HACT CBOMCTBa BayKHEHUIIIHX BBICOKOMOJICKYJISAPHBIX
COCAUHEHUM M MX BO3MOXKHOE BO3JICHCTBUE Ha OpraHmusm
YCJIOBCKA

ymeer pa6OTaTL C XUMHWYCCKUMH BCIICCTBAMU C
COGJ’HO,HGHI/ICM HOPM TCXHUKHU 0e30I1aCHOCTH
BJIaACCT MPaKTUICCKUMU HaBbIKaMH IpOBCACHUA

XUMHYECKOTO OKCIIEPUMEHTa, pPabOTHl C XUMHYECKHMHU
peaKkTHBaMH, NPHEMaMH OKa3aHWs MEpPBOM MOMOIIM IpU
HEOIaronpuaATHOM BO3JCHCTBHN OPTaHWIECKUX BEIECTB Ha
OpTaHM3M YeJIOBEKa

HOIIK-2.2 3HAE€T OCHOBHBIE 3aKOHOMEPHOCTH IMPOTEKaHUs HPOLECCOB
CuHTe3upyeT BellecTBA M MAaTEpHaNbl Pa3sHON | MOJUMEPU3ALUH U MOJUKOHICHCALUU
IPUPOABI €  HCHOJB30BAHMEM  HMMEIOLIUXCSA | yMeeT MPOBOIWTH PacdeThl CHHTE3a M BBIXOJA IIETICBOTO
METOJUK NPOJIYKTa, AHAJIM3UPOBAaTh PE3yJIbTATHl  IIPOBEICHHBIX
SKCHEPUMEHTOB
BJaJ€eT MPaKTUYECKHMMH HaBBIKAMH CHHTE3a IMOJIUMEPHBIX
COEJIMHEHUH ¢ MCNO0JIb30BaHUEM UMEIOLIIXCS] METOIUK
HOIIK-2.3 3HaeT 0a30BbIC U CIICIMAIbHBIE METOJMKHU JJIsl OPEICIICHHS
IIpoBogur  craHAapTHbIE omepanuMy U1 | XMMHYECKOT0 cocTaBa M cTpyKTypsl BMC

OIIPEACICHNA XUMHUYECKOI'0 COCTaBa BCUICCTB U
MaTepuaioB Ha UX OCHOBE

YMECT NMPOBOAUTH CTAHAAPTHLIC OTICPpALIUU T OTIPCACIICHUA
XUMHYECKOI'0 COCTaBa HCXOAHBIX H MOI[I/I(l)I/II_II/IpOBaHHI)IX
HOJIMMEPOB

BJIajieeT NPAKTHYECKUMH HaBBIKAMHU PA0OTHI C XUMUYECKHUMU
peaxkTHBaMu, 000pyIOBaHUEM, IPUOOPAMHU U YCTPOHCTBAMH

TUTS OIpeIeNICHUs XUMHYECKOTO cocTaBa
BBICOKOMOJICKYJISIPHBIX BEIIECTB
HOIIK-2.4 3HaeT OCHOBHOE IabopaTopHOe O00OpyIOBaHWE  JUISA

HUcenenyeT cBOWCTBA BEILECTB M MaTEPHANIOB C
UCIIONB30BAaHUEM  COBPEMEHHOTO  HAay4YHOTO
obopymoBaHUs

MPOBEJICHUSI CHHTE30B, W3YUYECHUS CTPYKTYphl M CBOWMCTB
BMC

YMECT UCIIOJIb30BATHL COBPEMEHHOC HAYYHOC O60pyZ[OBaHI/IG

JUI HCCIIEI0BaHU CBOMCTB IIOJIy4E€HHBIX
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN

BIANEET MPHU  HUCCIECIOBAHMU  CBOMCTB  IIOJUMMEPOB
NPaKTHYECKUMH  HaBbIKaMH pabOTBl C  COBPEMEHHBIM

000pyI0BaHHEeM, TPUOOPAMHU B YCTPOHCTBAMHU

Pe3ynbrartel 00ydyeHHs MO NMCUUIUIMHE JOCTHTAIOTCS B PaMKaxX OCYIIECTBICHHUS BCEX
BUJIOB KOHTaKTHOHM U CAMOCTOSATEIbHOM pabOThl 00yUYaIOIIUXCs B COOTBETCTBUHU C YTBEPKAECHHBIM
y4€OHBIM IJIAaHOM.

NHaukaToppl  TOCTH)KEHUS  KOMIETEHIMH  CUMTAOTCS
JIOCTUKEHUHN COOTBETCTBYIOIINX UM PE3Yy/IbTaTOB OOyUEHUSI.

c(OpMHUPOBAHHBIMU ~ TIPU

2. CTpyKTypa M colep:KaHue TUCHUILINHBI

2.1 PacnipenesieHre TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OOmiast TPYA0EMKOCTh AMCIUILUIMHBI cOocTaBisgeT 8 3aueTHbIX eauHuI] (288 uacos), ux
pacripesiesieHie 1o BUaM padoT MpeCTaBIeHO B Ta0InIe

Buer pabor Bcero Dopma 00yueHus
4acoB OuHasi
8
ceMecTp




7 (gacsr)
ceMectp

KontakTHas padoTa, B TOM 4HCJIe:
AyauTopHbIe 3aHATHS (BCEro): 156,5 72,2 84,3
3aHSATHS JISKIIMOHHOTO THIA 60 34 20
11a00paTOPHBIE 3aHSITHSI
MPaKTHYECKUE 3aHATHS 78 34 60
CEMHHAPCKHE 3aHSITHSI
Hnas KOHTAKTHasi padora:
Konrpons camocrostensHoi pabotsl (KCP) 8 4 4
[Tpomexyrounas arrecrauus (UKP) 0.5 0,2 0.3
CamocrosiTesibHAsi padoTa, B TOM YHCJIe: 104,8 71,8 33
Odopmienne nabopaTopHbeIX paboT 25,8 23,8 2
CamocTosTeNnbHOE H3yUeHHE TEOPETUIECKOTr0 MaTepuana 32,3 28 4.3
CamocToATeNbHOE PEIICHUE 32149 20 20
IToAroToBKa K TEKyIEMy KOHTPOIIO 26,7 26,7
KoHTpoJasb:
IToaroToBka K 3K3aMeHy 26.7 26.7
Obmas yac. 288 144 144
TPYA0€MKOCTH B TOM 4HcJie KOHTAKTHas padora 156.5 72,2 84.3

3a4. e 8 4 4

2.2 CopeprxaHnue TUCHUILINHBI
Pacnpenenenue Bu10B yueOHON pabOThl U UX TPYJOEMKOCTHU IO pa3JieaM JAUCHUILIUHBI.
Pa3zzesbl (TeMbl) TUCHUIUIMHBI, H3y4aeMbie B 7 cemectpe (ouHast hopma oOydeHust)



Konngectso yacos
Bueaynut
No HammenoBanwne paznenos (Tem) AymuropHas opHas
Bcero pabota
paboTa
JI 113 JIP CPC
1 O6mas xapakrepuctuka BMC 8 4 - - 4
2 |MakpOMOIEKyIIEI M METOIBI H3YUCHNUS HX CTPOCHHUS 14 4 - 4 6
3 [omukoHAEHCATMOHHBIN METOI TIOTYYICHHUS TTOIMMEPOB 26 6 - 8 12
4 PagukanpHast momuMepu3aus 34 8 - 8 18
5 PanukanbHas cononuMepusanus 18 4 - 4 10
6. HonHas nonuMepu3anus 398 8 - 10 21,8
Hmozo ¢ 7 cemecmpe 139,8| 34 - 34 71,8
7. Peaxunu B 11emsx moimMepoB 38 4 - 30 4
8. OM3HKO-MEXaHIMYECKUE CBOMCTBA MTOMMEPHBIX TEJ 6 2 - - 4
9. ArperatHsle, (pa30BBIC U QU3HYECKIE COCTOSHUS TTOIUMEPOB 26 4 - 12 10
10. |PactBopsr BMC 28 4 - 18 6
11. |DmexTpudeckue cBoWcTBa mommuMepoB. Monooomenasie BMC 9 4 - - 5
12 KpemHuiiopranneckue u Jpyrie 3JIeMeHTOOpraHHueCKHe 6 2 i i 4
" |momumepsr
Hmozo ¢ 8 cemecmpe 113 | 20 - 60 33
HUTOI'O no pasoenam oucyuniurl 252,8| 54 94 104,8
KonTtpons camocrostensHo# padotsl (KCP) 8 - - - -
IIpomexxyrounas arrecranus (MKP) 0.5 - - - -
[ToaroToBKAa K TEKyIIeMY KOHTPOITIO 26,7 - - - -
OO01mast TPYAOEMKOCTh 10 TUCIIATUIHHE 288 - - - -

[Tpumeuanue: JI — nexiuu, [13 — mpaktuueckue 3aHsTHs / cemuHapbl, JIP — naGopaTtopHble
3anstusa, CPC — camocrosaTenbHas paboTa CTyAeHTa

2.3 Conep:xanue pa3iesoB (TeM) TUCIUTTHHBI
2.3.1 3aHATHA JEKIMOHHOTO THIIA

dopma Tekyiero
No | Haummenosanue pasmena Conep:xaHue paszzena P ‘
KOHTPOJIA
1 2 3 4
1. OOmmas xapakTepucTHKa CroiictBa BMC, oTnnune ux 0T HU3KOMOJIEKYISIPHBIX
BMC coenmHennit. Kiaccnduxanus n Homenknarypa BMC.
2. | MakpomoneKynbsl 1 METOMBI Homunucnepcaocts BMC. MonekynsapHas macca PI3, JIP16
M3YYEHUS UX CTPOCHHSA MOJIIMEPOB ¥ METOJIBI €€ OTIPEICTICHIUS
3. TTonukoHIeHCAMOHHBIN Tunel peakuuu noauKoHAeHcaH. OyHKIMOHAIBLHOCTh JIP1,2,4,5
METOJI TTOJTyYeHHS MOHOMepOB. LIuKim3aIms Kak KOHKypUPYIOIIas peakius.
MOJINMEPOB PasHoBecHas [1K. Ypasaenne Kapozepca. CriocoOsr
npoBeaeHus pasHoBecHoH TTK. Hepasnosecnas T1K.




Tpexmepnas ITK. OGpazoBaHue AMOKCUAHBIX OJIUTOMEPOB.

Tpexmepnas I1K.
4. PamukansHas Hennoit mexanmsm [IM. CtpoeHne u peakinOHHAS JIP6,7,9,10,
TTOJTIMEPHU3ALTH CIIOCOOHOCTh MOHOMEPOB.  PannkanmbHas -OIMMEpH3aIys. P N
WunnurpoBaHue, poct, 00OpbIB U Nepeaaya ey npu cuienue saoau
panuKanbHOM HonuMepu3atuu. THruOuTopsI.
5. PannkansHas Peaxnus cononmumepuzanuu. KoHncranTtsl cononumepusanui. | Pewenue 3a0ay
COTIONTUMEPHU3ALTHS Cxema Q-e.
JIPS
6. | Monnas nomumepu3zaus CrtpoeHue U peakIMoHHas CIOCOOHOCTh MOHOMEPOB B Pewenue 3aoau,
HOHHOW nonuMepu3zanuu. OCoOOGeHHOCTU HOHHOM Pl
oJIMMepH3aiui. VIHUIIMUpOBaHUE, POCT, OOPHIB U IIeperada 4
LIeNH pU KaTHOHHOM nonumepusanun. Mannuuposanue,
pocT, 0OpBIB 1 Niepeaya Lenyu Py aHHOHHON
omMepm3anuy. Karaamsaropsl 1 MOHOMEpPHI B
KOOPAWHAIIMOHHO-HOHHOM mofmMepm3anuy KatamuzaTopsl
Hurnepa-Hatra. JIuTuiiopranndeckue KaTajlin3aTopsl.
7. |Peaknuu B LEMsAX MOJIMMEPOB PeaknonHast crmocoOHOCTh monuMepoB. [lomyyeHue JIP11-13,15
MPUBUTHIX U OJ0K-comoumepoB. lectpykius BMC.
8. OU3UKO-MEXaHUUECKHUE Du3NKo-MexaHUYeCKHe CBOMCTBA noyiuMepoB. Otinane ot | Pewenue 3a0ay
CBOCTBA TTOJIMMEPHBIX TENT | CBOMCTB OOBIYHBIX TBEPABIX Tell. OpHEHTAIMOHHBIC SBICHUS
B MOJMMEpax. AHH30TPONHS MEXaHUIECKUX CBOMCTB.
9. | Arperarasie, Gpa3oBbiec U Crexinoo0pa3Hoe,BEICOKOITACTUICCKOE U BA3KOTEKYUee T
(bu3HYecKre COCTOSHUS cocTosiHUE ToyiuMepoB.  Kpucramnugeckoe cocTosiHUE.
MOJIMMEPOB
10. PactBopsr BMC HaGyxanue u pactBopeHue nonumepoB. PazoaBieHHble U JIP16
KOHUEHTPUPOBAHHbIE pactBopsl BMC.
Crpykrypuposanue. [Inactupukarms.
11, Dnexrpuueckue cBOHCTBa DneKTpuuecKkre cBOMCTBa MoauMepoB. [loaumepHsie Pewenue 3a0au
moMepoB. loHOOOMeHHBIE TUAIICKTPUKA. VIOHHUTEL.
BMC
12| DOnemeHTOOpraHWYECKHE Kpemuuitopranuueckue u Apyrue JEeMEHTOOpTaHueckue | Pewenue 3a0ay
MOJIUMEPHI nonumepsl. [Ipobnema coznanus BMC ¢ 3anaHHbIMU
CBOMCTBaMH.
2.3.2 3aHATHSA NPAKTHYECKOIr0 TUIA (IpaKTH4YecKHe / JadopaTopHbie padoThl)
HanmeHnoBanue pazaena N dopMa TeKy1Eero
Ne pasa TemaTuka 3aHATHIA/PabOT p Y
(Temsr) KOHTPOJISA
1. (IlosMKOHIAEHCAMOHHBINA CuHTEe3 HOBOJIAYHON (eHOI0-POPMaNTBIETHTHON CMOJIBI. Omuem no JIP
METOJ ITOJYICHHS TIOJTHMEPOB
2. |TToMMKOHACHCAIMOHHBIN [Tosrydaenne pe30abHOM CMOJTEI. Omuem no JIP
METOJ ITOJYICHHS TIOJIHMEPOB
3. |[lomukoHIEHCAITMOHHBIH AHaIn3 HOBOJIAYHOW CMOJIBI (ompeeieHrue GpeHoa u Omuem no JIP
METOJ, OJIy4YEeHHUs] IOTUMEPOB BoJibl). [Tommyuenne nenomnacra Ha ocHoBe PDC.
4., |IlonmukoHIEHCAIIMOHHBII [MonmukoHACHCAIHS TIIUIIEpUHA C (PTAJICBHIM Omuem no JIP
METOJ ITOYICHHS TIOJIHMEPOB AHTUAPUIOM.
5. |[lonmukoHAEHCAMOHHBIN [MonyueHne cMemeHHBIX TONMNA(PHUPOB JTMHEHHOTO Omuem no JIP

METOA MMOJIYUYCHHUA TTOJIMMEPOB

CTPOCHHUSL.




6. |PamukanbHas mosMMepH3ays PapukansHas nonumepusanus CTUposia B OJIOKe. Omuem no JIP
7. |PaguxanpHas nmonumepusanys |PanukanbHas monumepusalus BUHWIALETaTa B pactBope| Omuem no JIP
8. |PammkampHas [Monyuenue cononmmepa cTupoia ¢ 3pupom Omuem no JIP
COTOJIMMEPHU3aNNs METAaKpWIOBOH KUCIIOTHI OJIUMEPU3AIEeH B CYCIIEH3HH.
9. |ArperatHsie, (ha30BBIC I ITomyyeHne CyCIeH3MOHHOTO NMOJIMBUHIIIALIETATA. Omuem no JIP
(usMyeCcKre COCTOSTHUS
HOJMMEPOB
10. |PagukanbHast monuMepu3anus YcTaHOBIIEHNE BIUSHAS XUMAIECKOTO CTPOCHUS Omuem no JIP
METaKpUIOBBIX 3()MPOB Ha CBOWCTBA
MOJIMMETaKPUIIATOB.
11. |Peakiuu B nemsIX MOIMMEPOB ITomy4eHre NONMBUHUIIOBOTO CIMPTA IIET0YHBIM Omuem no JIP
QJIKOTOJIN30M NOJIMBUHUIIALIETATA.
12. |MakpoMOIEKyIIbI ¥ METOMBI OmnpeneneHre BECOBOr0 ¥ MOJIBHOTO COCTaBa MIPOAYKTa Omuem no JIP
U3YYCHUSI UX CTPOCHHUS OMBUICHHS [TOJIUBHHMIIALIETaTa (ONpeiesieHUe alleTaTHbIX
rpyI)
13. |Peakiuu B nensx mojuMepoB [Momxyuenne monuBHHUIGOPMAIIS Omuem no JIP
14. \MoHHast momuMepHu3arius Ionumepusanus CTUPOaIa B IPUCYTCTBUH Omuem no JIP
TPUXIIOPYKCYCHOH KHUCIIOTHI.
15. |MaxpoMoneKyJbl U METOJIbI Jenonmumepusanus NOJIUCTHPOIA Omuem no JIP
U3YyUYCHHS UX CTPOCHHUS (momMMeTHIIMETaKpHIIaTa).
16. |MakpoMoJIeKyIIbl U METO/IbI OnpeneneHue MOJIEKYISIPHON MacChl MOIMMEPA Omuem no JIP
W3Y4ICHUS UX CTPOCHUS. BHUCKO3UMETPHUYECKUM METOJIOM

BamuTa 1abopatopHoit padoTsl (JIP), kontponbHas padota (KP).

2.3.3 IlpuMepHasi TeMaTHKa KypCOBBIX padoT
Kypcogas pabota He mpenycMOTpeHa y4eOHBIM TIJIAHOM.

2.4 Ilepeyennb yueOHO-

MEeTOAUYECKOro o0ecrnevyeHusl IJIs1 caMOCTOATEIbHOM paﬁoTLI

oﬁyqamumxca Mo AMCHMIIJINHE

[Tepedensb yueOHO-METOUIECKOTO 00ECTICUSHHSI TUCITUTUINHBI 10
Ne Bun CPC BBINOJIHEHHUIO CaMOCTOSATEIEHON PabOTHI
1 | Odopmienue nadoparopusix |. Knennn, B.W. Beicokomonekysipasie coequuenust / B.W. Knenun, V1.B.
pabot Oemycenxo // CI16.: Jlaap. — 2013. —512 c. 2. MeTtonnveckue peKOMEHIANNH 110
peIIeH IO 3a/1a4, YTBEpKACHHBIE KadeIpoii OpraHnIecKoi XUMHUH U
TeXHOJOoTHi, mpoTtokon Ne 7 ot 22.04.2015 r.
2 | Camocrostensroe nzyuenue |Cemunkos, H0./1, Beeaenne B xumuro moaumepoB [Dnextponubii pecype] / FO .
teopetryeckoro marepuana |Cemunkos, C.®. XKwibnos, CJI. 3aiiues /CII0.: Jlaub.- 2014.- 224 c.Pexum
Jocryma: https://e.lanbook.com/book/40363ari. ¢ 9kpaHa.
3 | CamocrositenbHoe perienue |. Kirennn, B.W. Beicokomonekysipasie coemuaenus / B.M. Kienun, 1.B.
3a1a4 Oemycenko // CI16.: Jlaap. — 2013. —512 c. 2. MeTonuveckue peKOMEHIANNH 110
peIIeHHIo 3a/1a4, YTBEpKACHHBIE Kadenpoii OpraHnIecKoi XUMHUH U
TEXHOJIOTHH, TIpoTokoa Ne 7 ot 22.04.2015 .
4 IMoxroToBka k Texymiemy |MeToauueckue peKOMEHJAMK K OpraHu3alui ayJUTOPHON U BHEAy AUTOPHOI
KOHTPOJTIO (camocTosTensHOM) PabOTHl CTYIEHTOB: MeToauYeckue ykazanus / coct. T.I1.
Cropoxenko, T.b. Tlounnok, A.B. becmanmos, H.B. Jlo3a. — Kpacuonap:
Kyb6anckwuii roc. yu-1, 2018. - 89 c.
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Y4eOHO-METOAMYECKUE MaTepuajbl I CaMOCTOATEIBHONH pabOThl OOYyYalOIMIUXCS W3
qKcila MHBAINWJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTAMH 310poBbs (OB3) npenocrasusatorcs
B (hopMax, aJallTUPOBAHHBIX K OTPAaHUYEHUSAM UX 37J0POBbs U BOCHPUATHS HH(DOPMAIIU:

Jnist a1 ¢ HapyIIEeHUSIMUA 3PEHUS:

— B [1€4aTHOW (hopMe yBEIMYEHHBIM HIPUPTOM,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

JUist iun ¢ HapyLIeHUsIMU CIlyXa:

— B mieyaTHo hopme,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JUist T1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3. Oopa3oBaTejibHbIE TEXHOJOTMH, NMPHMeHsieMble NPH OCBOEHUH AUCHMIIUHBI
(MmonxyJis)

B xo71€ n3y4eHust AMCIUILTUHBI TIPEAYCMOTPEHO UCIIOIB30BAHUE CIEAYIOMINUX 00pa30BaTEIbHbBIX
TEXHOJIOTUI: JIEKIINH, 1a00paTOpHbIE 3aHATH, CAMOCTOSATENIbHAS paboTa CTYJCHTOB.

KoMmneTeHTHOCTHBIM MOIX0J B paMKax NpenoJaBaHHs JUCHUIUIMHBI PEaTu3yeTcsl B
UCIIOJIb30BaHIH HHTEPAKTUBHBIX TEXHOJIOTHI M aKTUBHBIX METO/I0B ([poOieMHast ICKLUs, padoTa
B MaJIBIX TPYIIax) B COYETAHUN C BHEAYTUTOPHOI paboToii.

WubopmallMOHHbIE  TEXHOJOIMM, IPUMEHSEMble TIpPU HU3YYCHUM JAUCLUILIMHBL:
UCTIONB30BaHUEe  HMHOOPMAIIMOHHBIX ~ PECypcoB,  JOCTYNMHBIX B WH(OPMALHUOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceTu MIHTepHeT.

AnantuBHBIE 00pa30BaTeNbHBIC TEXHOJIOTHH, IPUMEHIEMbIE TPH U3YYCHUN JUCIUTUTAHBI
— JUI1 JMIl C OrPaHMYEHHBIMH BO3MOXKHOCTSMH 3JI0POBbsSl IPEIyCMOTpEHa OpraHu3alus
KOHCYJIbTAIMH C CIIOJIb30BAaHHEM DJIEKTPOHHOM TOYTHI.

4. OueHoYHBIE CpeACTBa
NPOMEKYTOYHOM aTTeCTAlNHU

IJIs TERYyLIEro KOHTPOJIA ycneBaeMoCcT H

OrneHouHble CcpelcTBa MNpeJHAa3HAYeHbl Ul KOHTPOJIE M OLEHKHM 00pa30BaTeNbHBIX
JOCTHKEHU I oOyuaromxcs, OCBOMBIIUX nporpammy yueOHOI JUCIUILTUHBI
«BbicokomoneKynapnvie coeOuHeHusn.

OneHouyHbIEe CPECTBA BKIIOYAIOT KOHTPOJIbHBIE MaTepUallbl JUIsl IPOBEICHUS TeKyIIero
KOHTPOJIs B hopMe 3aaHUi JII CAMOCTOSITETILHOTO PEeIlIeH s, 3a/1a4 JJIs1 peIlICHHsI B Ay IUTOPHH,
KOHTPOJIBHBIX pa0O0T, KOHTPOJBHBIX BOIPOCOB K JIAOOpPaTOpHBIM paboTam, U MPOMeKYTOYHOM
aTTecTaluu B (hopMe BOIIPOCOB U 3a/1a4 K IK3aMEHY.

CTpyKTypa OLEHOYHBIX CPeICTB A/l TeKyIlIeil U MPOMEeKYTOYHOM aTTecTallun

KOII 1 HAMMCHOBAHUC HaumenoBanne OIICHOYHOT'O CPEACTBA

AHAIM3UPYET PE3YIbTATHI
1 | XUMHAYECKHX

BaYKHEHIITHX HUCKYCCTBCHHBIX H
CUHTCTUYCCKUX NOJIUMEPOB

ayIUTOPUHU

Ne PesynbraTel 00y4eHus
HHAWKaTOpa . [TpomexxyTouHas
n/m (B cootBercTBHM C 1. 1.4) Texymwii KOHTPOJIb
(B cooTBeTcTBHH C 1. 1.4) aTTecTanus
NOIIK-1.1 3HaeT 0a3oBble M crenuaibHble | KoHTponbHas paboTa; Bonpoc Ha
Cucrematusupyet U | METOJBI CHHTE3a ¥ UCCIEOBaHM | 3a/1a4u JUIsl PEIIeHHsI B | 9K3aMeHe

9KCIICPUMEHTOB, yMeeT  IpoBOAWUTH  pacyersl | Jlaboparopnas pabora | -
HaOIIOJCHUM, U3MEPeHUll, | cuHTe3a W BBIXOJA IIEJIEBOTO
a TaKKe  Pe3ylbTaTbl | MpOAyKTa, CHCTEMATH3UPOBATH U




pac4ueToB CBOICTB
BCLICCTB U MAaTCpUaIOB

aHaJIM3UPOBATH PE3YIbTAThL
XUMHUYCCKUX SKCIICPUMCHTOB

BIIAJICCT HABBIKAMU OOpPaOOTKU H
aHanmu3a JaHHBIX HU3MEPEHUl U
odopmicHus MOJTyYCHHBIX
pe3yabTaToOB B BHUAC KpPaTKUX
OTYETOB

JlabopaTopHas padota

HOIIK-1.2 3HaeT TeopeTuueckne ocHOBBI | KoHTpombpHas paboTa Bonpoc Ha
Ipenmnaraer XMUMHH  BBICOKOMOJICKYJISIPHBIX JK3aMeHe
MHTEPIIPETALMIO COEIMHEHUIT
pe3yIbTaToOB yMmMeeT  mpoBoauTh  pacdersl | KoHTponpHas pabora; Bonpoc Ha
COOCTBEHHBIX CHHTE3a M BBIXOJA LEJEBOTO | 3ajauu JUis PEUICHUS B | 9K3aMECHE;
OKCIIEPUMEHTOB M | IpOoayKTa JIA OCYLICCTBJICHUA ayaUTOPHH, 3K3aMeHaHI/IOHHa
PacYeTHO-TCOPETUYECKUX | COOCTBEHHBIX 3KCIEPUMEHTOB IO | 3amanus IS s 3a7aua
paboT C HCMONB30BAHUEM | CHHTE3Y u UCCIEIOBAHMIO | caMOCTOSTENLHOIO
TEOPETUUECKUX OCHOB | cBoiictB BMC pelweHus
TPAIMIHOHHBIX M HOBBIX | b jeeT HaBbKaMH aHanMsa w Kontponpras padora; Bonpoc Ha
PA3/ICIIOB XHMHH HMHTEPIPETALMH pe3ynbTartoB | 3amayu U PEUICHUSA B | DK3aMEHE;
COOCTBEHHBIX 3KCIEPUMEHTOB C | ay[qMTOPUM; DK3aMeHallMOHHA
MTOJTUMEPHBIMH COCTUHCHUAMHU 3aganus s s 3a7aua
CaMOCTOSTEIIEHOTO
peleHus
NOIIK-1.3 3HaeT y4eOHyI0 U crenuaibHylo | KoHTponbHas paboTa Bonpoc Ha
dopmynupyet TUTEPATypy o OCHOBHBIM JK3aMeHe
3aKJIIOYCHUS U BRIBOJBI [T0 | METOJaM CHHTE3a M MEXaHH3MaM
pe3ynbpTrataMm aHajM3a | MPOTEKaHUs MIPOLIECCOB
JIUTEPATYPHBIX  JAHHBIX, | MOJUMEPU3AIUH u
COOCTBEHHBIX MOJIMKOHICHCAIMH
OKCIIEPUMEHTANBHBIX U | yMeeT ¢dbopmynuposats | KoHTponbHas paboTa; Bonpoc Ha
pacUETHO-TEOPETUUECKUX | 3aKTIOUYECHHUS u BBIBOJBI | 3ajauu IS PEUICHUSA B | DK3aMEHE;
pabot XMMHYECKOH | COOCTBEHHBIX ayJUTOPHUH; DK3aMeHaIlMOHHA
HaTPaBJICHHOCTH IKCIIEPUMEHTATBEHBIX U | Baganus 1s s 3a7aua
pacueTHbIX pabOT Ha OCHOBE | caMOCTOSTENLHOIO
aHaM3a JIUTePATYPHBIX TaHHBIX peleHus
BiageeT HaBbikamu odopmienus | JlaboparopHas pabora; | Bompoc Ha
MOJIyYCHHBIX pe3ynbTaToB | 3amauu AUl PEUICHUsI B | IK3aMEeH€e;
SKCICPHUMCHTAJIbHBIX U | ayTuTOpHH, DK3aMeHaI[MOHHA
pacyeTHEIX paboT B BUAE KPATKUX | 3anaHus s 1 3a7a4a
OT4CTOB CaMOCTOSITEIILHOTO
pemeHus
HOIIK-2.1 3HaeT cBoiictBa  Baxueimux | KoHTponpHas padora Bormpoc Ha
PaboTaet ¢ XHMUYECKUMH | BBICOKOMOJICKYJISIPHBIX JK3aMeHe
BEIIIECTBAMH C | COCNMHCHMH ¥ WX BO3MOXKHOC
co0I0IeHuEM HOpPM | BO3JIEHCTBUE HA  OpraHu3M
TEXHUKA 0€30IacHOCTH YeroBeKa
ymeer paborath ¢ xummdeckumu | JlaboparopHas pabota; | Bompoc Ha
BELIECTBAMH C  COOJIOJCHUEM | 3anaum s pemeHus B | 3K3aMEHE,
HOPM TEXHUKH 0€30I1aCHOCTH aynuropud;  3alaHus
JUI CaMOCTOSITEIIHHOTO OK3aMeHalMOHHA
st 3a7ja49a

peueHus




BJIaieeT npaktudeckumu | JlaboparopHas pabota; | Bompoc Ha
HaBbIKaMH MPOBEJICHUS | 3amaqyu JUIs PEIICHUSI B | DK3aMEHE;
XUMHYECKOTO OKCIEPUMCHTA, | ayauTOpUH;  3ajaHus
paboTsI c XHMHYECKUMH | 171g camocTostTeNbHoro | X3aMCHAIMOHHA
PeaKTHBaMH, NPHEMaMHU OKA3AHHS | peepys s 3a7ja49a
nepBoit TIOMOIIH npu
HEOJIarompusATHOM  BO3JEHCTBHI
OpraHMYeCKHX  BEMmeCTB  Ha
OpraHU3M UYeIOBeKa
NOIIK-2.2 3HAeT OCHOBHBIE 3aKoHOMepHOCTH | KoHTponbHas paboTa Bompoc Ha
CuHTE3UpyeT BEIIeCTBA U | IPOTEKAHUSL MIPOIIECCOB JK3aMeHe
MaTepHabI pasHOU | TOoNMMMepHU3aluu u
TIPUPOIBI C | TONWKOHIEHCAINU
UCIIOJIb30BaHUEM
HMCIOIIIXCA METOJHK yMeeT  mpoBoauTh  pacuersl | KoHTpompHas pabota; | Bompoc Ha
CHHTE3a M BBIXOJA LEJIEBOIO | 3amayn It pemieHusA B | 3K3aMCHC,
IMpoaYyKTa, AHAJIU3UPOBATH ayIUTOPUH,; 3aﬂaHI/I${
Pe3yIbTaThl HPOBEACHHBIX | it caMOCTOSITENIBHOTO OK3aMeHalHOHHA
9KCIICPUMECHTOB petenns s 3a7ja4a
BIajeeT npaktuueckumu | JlaboparopHas pabota; | Bompoc Ha
HaBBIKAMM CHMHTE3a HOIMMEDPHBIX | 3aja4u Ajis PEILEHHs B | SK3aMEHE;
COCAUHEHUM ¢ HCHOJIb30BaHUEM ayauTOpMM;  3amaHus
HMCIOIINXCS METOIUK U1 CaMOCTOSITEIILHOTO OK3aMeHaIHOHHa
permerms s 3a7ja4a
NOIIK-2.3 3HaeT 0a3oBble M crnenuanbHble | KoHTponbHas paboTa Bompoc Ha
[IpoBoauT cTaHgapTHBIE | METOAMKHA ISl OIPEACIICHHS JK3aMeHe
orepau JUIS | XUMHYECKOTO cocraBa u
OonpeaeseHus ctpykrypsl BMC
XHMUICCKOTO cocTapa yMeeT MpoBOIUTH craHaapTHele | KoHTponpHas paborta; | Bompoc Ha
BCUICCTB 1 MATCPHATIOB Ha omepanydy UL ONpeNAeNeHUs | 3aJadul Uil pelIeHUs B | DK3aMeHE;
X OCHOBC XHMHYECKOTO COCTaBa MCXOAHBIX | ayJUTOPHH; DK3aMeHaI[HOHHA
u MOIUGUIMPOBAHHBIX | 3amaHus Ut | s 3amada
MOJIIMEPOB CaMOCTOSTENIFHOTO
peuieHus
BIajeeT npaktudeckumu | JlaboparopHas pabora; | Bompoc Ha
HaBbIKAMHU paboTsl ¢ | 3agaum Ui peleHus B | SK3aMeHe;
XUMHYECKUMH peakTUBaMH, | ayJUTOPHH; DK3aMeHaI[HOHHA
obopynoBaHueMm, npuOopamMu U | 3agaHus U | s 3a7a4a
YCTPOUCTBAMH AJISI OMPEHCICHHS | CAMOCTOSATEILHOTO
XUMHYECKOTO cocTaBa | pemIeHus
BBICOKOMOJICKYJISIPHBIX BEIICCTB
HOIIK-2.4 3HaeT OCHOBHOe JsaboparopHoe | KoHTponbHas paboTa Bomnpoc Ha
HUccrenyer CBOWCTBA | OOOPYHOBaHWE U MPOBEICHUS JK3aMeHe
BEIIECTB U MATEpUAIOB C | CUHTE30B, U3YUCHHUSI CTPYKTYPbI U
HCIOJIb30BaHUEM cBoiicts BMC
COBPEMEHHOT'O0 HAYyYHOTO
000pynoBaHUS
yMmeeT ncrnons3oBath | KoHTponpHas pabora; Bomnpoc Ha
COBPEMEHHOE Hay4yHOe | 3amaud Ui peIIeHUs B | DK3aMeHe;
00opynoBaHUe IS HCCIEOBAHUS | ayIUTOPHH, DK3aMeHallMOHHA
CBOWCTB MOJIYYEHHBIX | 3aJaHus U | A 3a7a4a
BBICOKOMOJIEKYJISIPHBIX CaMOCTOSTEIILHOTO
COEIMHEHUH peneHust
BlIajgeeT nOpu  uccnenoBanuu | JlabopartopHnas pabota; | Bompoc Ha
CBOHCTB MOJMMEPOB | 3amauu JuIsl PelIeHus B | 3K3aMeHe;
MPaKTUIECKUMHU HaBBIKAMH | ayAUTOPHUH; DK3aMeHaIOHHA
paboTsl c COBpPEMCHHBIM | 3ajaHus U | s 3a7a4a
obopynoBanueM, NpUOOpPaMHU U | CAMOCTOSITEILHOTO
yCTpOMCTBAMU peumeHus




TunoBbie KOHTPOJIbHbIE 32JaHUS U1 HHbIE MaTepUAJIbl, He00X0ANMBIe /IJI OLlEHKH
3HAHMi, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH, XapPAKTEPU3YIOIIHX ITANbI
¢GopMupoBaHusi KOMIIETEeHUIM B MIpollecce 0CBOEHHsI 00Pa30BaTeJIbHONH MPOrPaMMBbI

©CoNoOR~WN

IIpmepHbIe BAPHAHTHI TECTOBBIX 3aIaHUM

Tecm no meme «Obwas xapaxmepucmuxa BMCy:

1. Tlomumep, 3TO:

a. MHoromepHoe BeLIeCTBO

b. BemecTBo, 0OCHOBOI KOTOPOTO SIBJISIOTCS MaKPOMOJICKYJIbI

C. BemecTBo HEMOIEKYIAPHOTO CTPOCHHUS

d. Coenunenue, oOpasyroleecs Ipyu XUMHYECKAX PEBPAIICHUSIX MOHOMEPA

2. Makpomorekyina, 3T0:

a. bousbmas monekyna

b. Mouekyna U3 MOBTOPSIOIINXCS 3BEHHEB

C. Moutekyia, UMErOIIas HEMMHOE CTPOCHHUE U BBICOKYIO MOJIEKYJISIPHYIO MacCy
d. Morekyna MaKpOCKOITHYECKHX Pa3MepPOB

3. Monowmep, 3710:

a. Ilpoaykt, oOpa3yromuiics Ipyu pa3aoKeHUH MOIUMepa
b. BemecTBo, XUMHUECKUM TPEBPAIICHHEM KOTOPOTO MOJIYYAIOT MOJUMEP

C. HI/ISKOMOJ'IeKy.]UIpHOC COCIUHCHHC cIocooHoe Y4aCTBOBATh B TIOJIHMMCECpPU3ALUU,

100 B MOJUKOHIACHCAIIMU C 00pa30BaHUEM MAaKPOMOJIEKYII
d. PeakmuoHHOCIIOCOOHOE COCAMHEHHE, C YIaCTHEM KOTOPOro 00pa3yeTcs MoIuMep

4. Onuromep, 3TO:

a. Cmech IpOAYKTOB OJJHOTUITHOI'O CTPOEHUS
b. CoenuHenne nemHOro CTPOCHUS

C. BeH.IeCTBO, MOJICKYJISIpHad MacCa KOTOPOro 60J'IBH_IG, 49CeM Yy MOHOMEpPA, HO MCHBIIIEC,

4eM y moyimmepa
d. TlomrMeproMosor HeBBICOKOH MOJICKYIISIPHON MacChl

5. TloBropsromeecs 3B€HO, 3TO:
a. Hammenbmas rpymnma aTroMoB, IOBTOPEHHEM KOTOpOW  cgopMHpoBaHa

MaKpOMOJIeKyIa
b. Yacte MaKpOMOJIEKYIIbI, TIOBTOPEHHEM KOTOPOil OHA 00pa3oBaHa

C. 3BeHO0, 00pa30BaHHOE MOJIEKYJIONH MOHOMEpa IIPU BXOXK/IEHUU B MOJIMMEPHYIO 1IEeTIh

d. Hapa COCCAHNX MOHOMCPHBIX 3BCHLHCB

HpuMeprle BapuaHTbI KOHTPOJILHBIX BOIIPOCOB IO TEMaM

KOHmpOJZbele 60Nnpocsvl no meme «Dazosvie u (j)u3uqecm{e COCMOARUA NOTIUMEPOB) .

Kakue BU/BbI I[C(I)OpMaI_[I/Iﬁ BO3MOJHBI IIPU MCXAHUYCCKOM HArpyKCHUU IMOJIMMEPHOTI'O

obpasma?

B uewm 3akiouaetcs TepMOMEXaHHYECKOe HccliefoBaHre oOpasiia momumepa?

UYto mpejcTaBiiseT COO0M M UTO XapaKTepH3yeT TePMOMEXaHNIeCKas KprBasi?
OxapakTepu3yiTe CTEKI000pa3HOE COCTOSHHUE TTOTUMEDPA.

Yro Takoe TeMrepaTrypa CTCKIOBAaHHS U KaK €€ ONPEIeIUTh?

UYTo Takoe BHICOKOIIACTUYECKOE COCTOSHUE M KAKOBBI €10 OCOOCHHOCTH ?

Yro Takoe Temreparypa TeKy4ecTH M KaK OHa ONpeaemsieTcs?

KakoBbl 0COOCHHOCTH BSI3KOTEKYUETr0 COCTOSTHUS TToTumepa’?

IMosticuute CYIIHOCTBb U YCJIOBUSA BOSHUKHOBCHUSA BBIHY)K)ICHHOﬁ BBICOKODJIACTUYHOCTH.

10. Yro Takoe Temreparypa XpynkocTu?



IIpumepHbIe BApHAHTHI KOHTPOJILHBIX BOMPOCOB K JIA00PATOPHBIM padoTam
KoumponwHule 6onpocul k n1abopamopnoii pabome
«Onpedenenue MONEKYIAPHOU MACCHI NOTUMEPA BUCKOZUMEMPUUECKUM MEMOOOMN»:

1. KakoBbl IpUYMHBI U CIIEACTBUSA NOIUIAUCIEPCHOCTH TOJUMEPOB?

2. Yro Takoe MOJIEKYJISIPHO-MAaCCOBOE PaCIIPE/IeIICHUE H YTO OHO XapaKTepu3yer?

3. Kakue cymecTByloT THIBI CPEJHMX MOJEKYISPHBIX Macc IOJMMEPOB M B YEM OHHU
pasnuyatorcs’?

4. B yeM CyIIHOCTb BHMCKO3UMETPUYECKOTO METOJa H3MEPEHUs MOJEKYISIPHOH MacChl
nosimmepa’?

5. Kak o00paGaTbIBalOTCsl HKCHEPUMEHTAIbHbIE JAHHBIE NP H3MEPEHUU MOJICKYJISIPHOM
MacChl BUCKO3UMETPUUECKUM METOIOM.

6. Yro Takoe xapaKkTepuCTHUYECKas BA3KOCTb M KaK OHa ompezaensercs?

7. PaccMoTpuTe 3aBUCUMOCTb MEXAY XapaKTEPUCTHUUECKOHN BA3KOCTbIO PACTBOpPA MMOJIMMEPA
Y €r0 MOJIEKYJIIPHON MacCOH.

8. OxapaxTepu3syiiTe BeTUYHHBI, BXOASIIUE B ypaBHeHHEe Mapka-Kyna-XayBuHka.

IIpumepHbIe BApHAHTHI KOHTPOJIbHBIX 32 IaHU I

KOHmpOJleble 3a0anusi no meme «Paoukanvrnas nojaumepusayusr.

1. Kakue npouecchbl Ha3biBatoTCs LeMHbIMU? Kak M3MEHUTCS CpeHssl CTeNEeHb MOIMMEpHU3aIH
MoJIMMepa MpH MOJIMMEPU3aLUU METHIMETAaKpHIIaTa B Macce ¢ MHUIIMATOPOM
a306mcu306yTHporuTpIIoM nipr 70 °C, ecim yBennuUNTh KOHIEHTPALMIO HHUIHATOPA B 9 pas:
HE U3MEHUTCS; YBEJIMUUTCS B 9 pa3; yMEeHbIIUTCS B 3 pa3a; yMEeHbIIUTCS B 9 pas?

2. Onpexnenure TemI0Boi 3(h(HeKT NoIMMepH3auy METUIMETAKPHIIAaTa B IPUCYTCTBUH
nepexkucHu 0eH30MIIa , €CIIU SHTPOIUA omMepu3auu coctasiuser 120 Jx/mons rpan, a
KpUTHYECKas TeMIepaTypa HojuMepusanuu pasaa 77 °C.

3. Uto sBseTCS aKTUBHBIM LIEHTPOM IIPU MOJMMEPH3AIMHA BUHIIIOBBIX MOHOMEPOB B
TIPUCYTCTBMH HHMIMHpYIomei cuctembl Fe*? + Ho0, :kaTHOH; aHHOH; CBOGOIHBIH paauKa;
noJmMepu3anus He nporekaer? I IpuBennure cxeMy peakliuy.

4. Kakue OKMCIUTENbHO-BOCCTAHOBUTENIbHBIE CUCTEMBI MOT'YT UCIIOIb30BaThCS JIIsS
MHUIMMPOBAHUS pauKaIbHBIX nporeccoB? [IpuBenure cxeMy nonuMepusaluu CTUpoOIia B
NPUCYTCTBUH TPUC(alleTUIalleTOHAaTa) MapraHiia.

5. Kak u3mMeHuTCs CKOpOCTh OJMMEPHU3AaLMM METUIIaKpUiIaTa B Macce B npucyrcrsun AVBH
ipu 70 °C, ecliu KOHIIEHTpAINsA HHUIMATOPA YMEHbIIEHA B 4 pa3a: He M3MEHUTCS; yMEHBIIHTCS
B 4 pa3za; yBenuuuTcs B 4 pa3a; yMEHbIINUTCA B 2 pa3a’?

6.IlpuBeuTe N3BECTHBIE BAM MHTHOUTOPHI pauKaibHOU moauMepu3aniu. Ha KoHKpeTHbBIX
IIpUMepax MOsSICHATE MEXAaHU3M UX JEHUCTBHUS.

3a‘leTHO'3K3aMeHaHl/IOHHBIC MaTepHuaJibl AJIA HpOMe)KyTO‘{HOﬁ arTrecranmu
(3x3ameH/3a4eT)

Cnucox BOIIPOCOB IJId MOATOTOBKH K IK3aMEHY

1. TMonmumepHoe cocTosiHUE Kak ocobast popma cyiecTBoBaHus BelecTBa. Kimaccuduxarms
n HomeHkiatypa BMC.



oo

10.

11.

12.
13.

14.
15.

[MomuaucnepcHOCTs MOAMMEPOB. ['MOKOCTh TONMMEPHBIX MOJIEKYJd. MolekyaspHas
Macca IOJIMMEPOB U METOBI €€ OIPEIEICHUS.

Tuns! peakuyun nosukonaeHcanuu. OyHKIMOHAIBHOCTE MOHOMEPOB. LluKnu3anus kak
KOHKypupymomas peakuus. PaBHoBecHas mnonmkonaeHcanus. YpasHenue Kaposepca.
CriocoObl MpOBEACHUS PABHOBECHOM IOJMKOHJCHCALUH. HepaBHoBecHas
noJuKoHJAeHcanusl. TpexmepHas — moiukoHAeHcarus. OOpa3oBaHUE SMOKCHIHBIX
OJINTOMEPOB.

Hennoit wmexanu3m IIM. CrpoeHue u peakMOHHAs CIIOCOOHOCTH MOHOMEpOB.
PagukanpHas nonumepusanus. WuuuunpoBanue, pocT, oOpbIB U Nepeaaya Lenu
IIpU pajiuKaJIbHOM MOIUMEPHU3aLUK.

Panukanbnas cononumepuzanuus. Koncrantsl cononumepusauuu.  Cxema Q-e.
CrtpoeHne M peakIMOHHAsA CIIOCOOHOCTh MOHOMEPOB. HUIIMUPOBAaHUE, POCT, OOPHIB U
neperaya ey IpU KaTHOHHOM MOJMMEPU3ALINH.

Crpoenue 1 peakiMoHHAsI ClIOCOOHOCTh MOHOMEPOB.  MHuUIMMpoBaHUE, pocT, 0OPHIB
U niepejava Leny NpU aHMOHHOW MOJIMMEPHU3aLiu.

Karanuzatoppl u“  MOHOMEpPHl B  KOOPAMHAIMOHHO-MOHHOM  INOJMMEpHU3aLUuU
Karaimsartops! Lurnepa-Harra. JInTniioprannueckue KaTaan3aTopsl.

PeakimonHas cnocoGHOCTbh monuMepoB. [lonydyeHue npuBUTHIX U GJI0K-COMOIMMEPOB.
Hectpykius BMC. Tunsl gecTpyKumu.

DU3MKO-MEXaHNUECKUE CBOMCTBA MOJIMMEPOB. OTIMYNE OT CBOMCTB OOBIYHBIX TBEPIBIX
Tell.

CrexnooOpasHoe, BBICOKOJIACTUYECKOE U BS3KOTEKyY€€ COCTOSHUE IOJIMMEPOB.
Kpucrammuaeckoe coctosiHue.

OpueHTalMOHHBIE SBJICHUA B TOJIMMEpax. AHM30TPOINHS MEXaHUYECKUX CBOWCTB.
HaGyxanme wu pactBopeHne moJaMMepoB. Paz0aBiieHHbIE W KOHIEHTPUPOBAHHBIE
pactBopsl BMC. Inactudukanus.

Kpemuuitopranndeckue u Apyrue 3j€MEHTOOPraHUYECKUE TTOJIMMEPBI.

OnexkTpuyeckue cBoicTBa nonumepHsIx Tei. [lommanextponutsl. Monooomennsie BMC.

IIpumep IK3aMeHAIIMOHHOTO OHJIeTa

denepanpHOE TOCYIapCTBEHHOE OI0XKETHOE 00pa30BaTEIbHOE YUPEIKICHUE

BBICIICT'O O6p330BaHI/II/I
«KYBAHCKHUI T'OCYJAPCTBEHHbBI YHUBEPCUTET»

Hanpasnenue 04.03.01 «Xumusn»
202 -202__ yu.ton
Kadenpa oprannueckoir XUMUU U TEXHOJIOTUH
Jucuuniumza « BBICOKOMOJIEKYIISIPHBIE COEAMHEHUSD)

3K3AMEHAIIMOHHBIN BUJIET Ne 20

1. CTpOCHI/IC " pCaKIIMOHHAA CIIOCOOHOCTH MOHOMCPOB IIPpU paﬂHKaHBHOﬁ MoJIMMEpHU3allin.

[TpaBuiio aHTHOATHOCTH PEAKIIMOHHONM CITOCOOHOCTH MOHOMEPOB M PAJUKAIIOB.



2. CriocoObl MOTyYeHHUs MTOJTUMEPOB CETUYATON CTPYKTYPHI.

3. Onpenenure riryOuHy mpoliecca MOJIMKOHICHCAIIMK B CUCTEME, coaepskamei 49,8 r
TepedTaneBoil KucioTsl u 18,4 r riuuepuHa, eciy CpeHss CTeNeHb NOJMMEpPU3alUU TPOIYKTa

nosmkoHaeHcanuu pasua 80. [IpuBenure cxemy.

3aB. kaenpoit OpraHMvIeCcKo XUMHUHA U TEXHOJIOTHIA

Kpurepun oueHuBaHus pe3yJibTaToOB 00y4eHHUs

Onenka Kputepuu onieHuBanus 1o 3xK3aMeHy
OLICHKY «OTJIMYHOY 3aCITYKHBAET CTY/ICHT, OCBOMBIINII 3HAHUS, YMEHHUSI,
KOMIIETCHITMH ¥ TEOPETHYECKUI MaTeprall 0e3 MpoOesioB; BHITOJIHUBIIUI
BCE 3aJlaHusl, NPEIyCMOTPEHHbIE Y4YEOHBIM IUIAHOM Ha BBICOKOM
KaueCTBEHHOM YpPOBHE; MPaKTUYECKHE HABBIKH MPOPECCHOHAIBHOTO
MPUMEHEHUS OCBOCHHBIX 3HaHHWH copmupoBanbl. CTyIEHT CBOOOIHO
BJIQ/IEET TEOPETUUECKUM MaTepuaioM (3HAeT KaK OCHOBHBIE, TaK M
cnenupuyeckue CHUHTETHYECKHE METOJbl, a TakKe MEeXaHU3MbI
OCHOBHBIX  pEaKkIMii) ¥  CIIOCOOCH  CaMOCTOSITENIbHO  PEIIUTh
HK3aMEHALMOHHYIO 3a/1a4y.
OLICHKY «XOpOILO» 3aCIyXUBAET CTYAEHT, MPAKTUYECKU IOJHOCTHIO
OCBOUBILIUH 3HAHUSI, YMEHU S, KOMIIETEHIIUHN U TEOPETUUECKHI MaTepual,
yueOHbIE 3a/laHusl HE OLICHEHbl MaKCUMAJIbHBIM YHUCIOM OaiioB, B
OCHOBHOM c(opMHpOBall TpakTHuecKkue HaBbIKH. CTYAEHT XOpOIIO
BJIa/IEET TEOPETUYECKUM MaTepuaoM, 3HAaeT 0a30Bble€ CHHTETHYECKHE
METOAbl M HMEeT TPEJCTaBICHWE O MEXaHU3Max OCHOBHBIX
CHHTETUYECKM  BaXXHBIX  pPEAKIUH, CIOCOOEH  CHpPaBUTBCA  C
HK3aMEHAllMOHHOM 3a7aueil Py HE3HAYUTEIbHON MOMOIIN CO CTOPOHBI
npenojaBaTe’s.
OLICHKY «YyJIOBJIETBOPHUTEIILHO» 3aCIYKHBAET CTYAEHT, YaCTHYHO C
npoOenaMyd  OCBOMBIIMN  3HAHUS, yMEHHS, KOMIIETEHIUH U

[Toporossirii TEOPETUYECKHIl MaTepuan, MHOTHE Yy4yeOHble 3aJaHus Ju00 He

YPOBEHB «3» BBITIOJIHWI, JIMOO OHU OICHEHBl YHCJIOM OaJIOB OJNU3KUM K
(YZOBIETBOpUTE | MHHHMAIBLHOMY, HEKOTOPBIE MPAKTUUYECKHE HABBIKK HE CPOPMHUPOBAHBI.

JILHO) CryneHnt 3HaeT 0a30Bble CHHTETUYECKHE METOJbI, OIHAKO IIJIOXO

pa3bupaercs B cnenupUYecKMX METOJaX M MEXaHU3Max OCHOBHBIX
peaKkuuii, ¢ TPYAOM CHPABISETCS € IK3aMEHAIMOHHOW 3aJaded MpHu
CYIIECTBEHHOM MOMONIN CO CTOPOHBI MPENoAaBaTeNsl.
OILICHKY «HEYIOBJIETBOPUTEIHHOY» 3aClIy’)KUBA€ET CTYJI€HT, HE OCBOUBILUMN
3HAHUS, YMEHUS, KOMIIETEHIIMN U TEOPETUUYECKUI MaTepual, yueOHbIe
3alaHsl HE BBITIOJHUJ, TPAKTUYECKUE HABBIKM HE C(HOPMHUPOBAHBI.
CTyneHT He CIOCOOEH pEelIUTh HSK3aMEHAIIMOHHYI0 3a7ady Jaxke C
MOMOUIbIO  MpenojaBaressi U  IUJIOXO BIAJACET TEOPETUYECKUM
MaTepuaioM (HaOIIOJAr0TCs CYIIECTBEHHbBIE OMIMOKH MPH 00CYXKISHUU
0a30BbIX CHHTETUYECKHX METOJIOB).

Bricokuii
YPOBEHb «5»
(oTIM4HO)

Cpenuuit
YPOBEHB «4»
(xopor10)

MuHUMaITBHBIN
YPOBEHB «2»
(HeynoBieTBOpHU
TEJBHO)

OueHouHble cpencTBa Uil MHBAJIUAOB MU JMI[ C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
3I0POBBSI BEIOMPAIOTCS C YIETOM MX WHIUBUIYATBHBIX TICUXO(DH3NIECKUX OCOOEHHOCTEH.

— IIpY HEOOXOJUMOCTH UHBATUIAM H JIUIIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3I0POBbSI
MPEIOCTABIIACTCS JOTOJIHUTEILHOE BpEMSI IS OJATOTOBKU OTBETA HA SK3aMEHE;



— IpY MIPOBEJICHNUH TIPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHS HHBAINAOB U JIHII C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10POBBS IPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHUUYECKUX
CPE/CTB, HEOOXOMMBIX UM B CBSI3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSMH,

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCSA ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
M WHBAIMAOB TMPOIEIypa OLEHUBAHUS pPE3YyIbTaTOB OOYYeHHS IO JAUCHMIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHMBaHMS PE3yIHTATOB OOYYEHHsS] MHBAJIHMIOB U JIHIl C OTPaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPel0CTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHSM HX 370POBbSI M BOCIPUSATHS
uHpOpMaLUu:

JInst UL ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist JnL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO arIapara:

— B TieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

5. Ilepeyenb y4eOHOM JJUTEPATYPbI, MH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOTHIA

5.1. YueOnas auteparypa

1.Cemunkog, }O./1. Beenenue B xumMuro moauMepoB [Drektponnbii pecype] / FO. /L.
CemunkoB, C.®. Xwunpios, C.J1. 3aines //CII6.: Jlans.- 2014.- 224 ¢. Pexxum gocrymna:
https://e.lanbook.com/book/40363ar1. ¢ sxpaHa.

2. Knenun, B.1. Beicokomonekyspusle coequnenus / B.W. Knenun, U.B. ®enycenko //
CIIG.: Jlans. — 2013. -512 c.

3. Knenun, B.J. BeicokoMorneKkymsipHble coeuHenus [ nekTpoHHblii pecype] / B.M. Knenun,
N.B. ®enycenko // CI16.: Jlanb. — 2013. 512 c. .

Pexxum nocryma: https://e.lanbook.com/book/58423arn. ¢ skpana.

JU1g 0cBOEHMS AMCUMILIMHBI MHBAJINAMU U JIMIIAMHA C OTPAHUYEHHBIMU BO3MOXHOCTSIMU
3/10pOBbsI MMEIOTCSl M3/JJaHHS B JJIEKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanp» 1 «OpaiT».

5.2 JlonosiHUTEIbHAS JIUTEPATYpa:

1. Cemuuxog, FO.J[. Beicokomonekymnspubie coequuenus/ FO.J1. CemunkoB //M.: Akagemus.
—2003.-368 c.

2. JleiikuH, }0.A. ®u3nko-XxMMHUYECKHE OCHOBBI CUHTE3a MOJIMMEPHBIX COPOEHTOB
[DnexTponHsbIit pecypc] : yaeObnoe nmocodue / FO.A. Jlelikua. — DaeKTpoH.1aH. —

Mocksa : M3garenscTtBo "JlabopaTopus 3nanuit", 2015. — 416 c¢. — Pexxum gocrymna:
https://e.lanbook.com/book/70769 . — 3aru. ¢ skpaHa.

5.3. llepuoauveckue u3IaHusA:
1. Kypnan «BeicokomMoJIeKysipHbIE COeAMHEHUS"

5.4. UHTepHeT-pecypcbl, B TOM 4HcJe COBpeMeHHble Npo(eccHOHAIbHbIE 0a3bl
JAAHHBIX M1 MH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI

DJ1eKTPOHHO-0u0IM0oTeuHbIe cucTeMbl (IBC):

1. OBC «FOPAWT» https://urait.ru/


https://e.lanbook.com/book/4036
https://e.lanbook.com/book/5842/
https://e.lanbook.com/book/70769
https://urait.ru/

2. 9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHblie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snextponnas 6ubaunoreka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allalHbIX HAyYHBIX )KypHaJIOB Ha Poccuiickoit
wiatdopme HayuHbIX xypHaaoB HOMKOH http://archive.neicon.ru
7. HamumoHanpHas DJJIGKTPOHHAs OWOMMOTEKa (IOCTYHn K DIEKTPOHHOW OubmmoTeke
nuccepraiuii Poccuiickoit rocynapcrBennoi oubmmorexu (PI'B) https://rusneb.ru/
8. DnekrponHas koyweknus Oxkcdopackoro Poccuiickoro ®@onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Springer eBooks: https://link.springer.com/

agkrwbnE

Pecypcbl cBoOOAHOTO fOCTYHA:

1. AwmepukaHckas naTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAICKKUX auccepTanmii hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. WudopmarnmonHas cuctema "EnuHoe 0KHO 1ocTyma K 00pa3oBaTenbHBIM pecypcam”
http://window.edu.ru/;

5. Enwmnas koyuekuus nupoBbIX 00pa3oBaTeNlbHBIX pecypcos http://school-
collection.edu.ru/ .

Co0cTBeHHbIE YJIEKTPOHHBIE 00pa30BaTe/ibHbIe 1 HH(POPMAIIMOHHBIE PECYPChI

KyoI'Y:

1. Cpena MoayinbpHOTO AUHaAMUYeckoro ooyuenus http://moodle.kubsu.ru

2. baza y4eOHBIX mIaHOB, y4eOHO-METOJMUECKUX KOMILIEKCOB, TyOIUKAIIMN 1
koHpepentmii http://mschool.kubsu.ru/

3. bubanorexa nHpopMaIMOHHBIX pecypcoB Kadeapbl HHHOPMAIIMOHHBIX
obpasoBatenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB KyoIl'Y _http://docspace.kubsu.ru/

6. MeToanueckue yKazaHus JAJ1s1 00y4al0IMXCH 110 OCBOCHUIO THCHMIIJIMHBI (MOYJIs1)

YcnemHoe u3ydeHue TUCHUIUIMHBIL «BBICOKOMOJNEKYNIpHBIE COEAMHEHUS» TpeOyeT OT
CTYZCHTOB PETYJSPHOTO IOCELICHHUs JIEKIMHA, a Takke aKTUBHOW pabOThl HA NMPaKTHUECKUX
3aHATHUSAX, BHIIIOJHEHUS TECTOBBIX NMPOBEPOUHBIX pa0OT, BHIIOJIHEHUS U 3alUThl J1a00paTOPHBIX
paboT, 03HAKOMJIEHHUS] C OCHOBHOM U JIOTIOJIHUTENILHON PEKOMEHIyeMO! JTUTEpaTypOH.

[Ipy 1OATrOTOBKE K JEKIIMOHHOMY 3aHATHIO CTYJIEHTaM PEKOMEHyeTCs:

1) mpocMOTpeTh 3amucu MpeAbIIyLIeH JEeKIUM W BOCCTAHOBUTH B MaMITH paHee
W3Y4YEHHBIN MaTepHall;

2) 0Gerio MpOCMOTPETh MaTepual MPEACTOSIICH JISKIMH, C LENbI0 JIyYIIero YCBOCHUS
HOBOT'O MaTepHaa,



http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://link.springer.com/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

3) caMOCTOSTEIBHO MPOPadOTaTh OTACIbHBIC (PPArMEHTHI TEMbI MPOILION JCKIMH, eCIIH
3TO HEOOXOMMO.

[Ipy KOHCTIEKTUPOBAHUU JICKIIMOHHOT'O MaTepHalia CTyIeHTaM HY>KHO CTPEMHUTBCS KPaTKo,
CXEMaTU4YHO, MOCIIEOBATEeIbHO M JIOTUYHO (PUKCHUPOBATH OCHOBHBIC TIOJIOXKEHUS, BBIBOJIBI,
00001eHus U HOPMYIUPOBKHU, HE MBITASACH 3alKCaTh BECh MPENOJIaBaeMblil MaTepuan ClIoBO B
CJIOBO.

[Ipu MOArOTOBKE K JIAOOPATOPHOMY 3aHATHIO PEKOMEHIYETCS:

1) BHUMATEIBHO HM3YYHTh MaTEpUal MPEACTOSINEH pabOThl W COCTaBUTH ILIAH €€
BBITIOJTHEHUS;

2) ynenuTh MOBBIIIEHHOE BHUMAHHUE SKCIIEPUMEHTAIBHBIM OCOOEHHOCTSAM IPENCTOSILIEN
paboTHI (MCTIOJIb3yEeMbIM PEaKTHBAM M 000PYAOBAHUIO, & TAK)KE TEXHUKE PAOOThI C HUMH);

BreimonuaTe 1abopaTopHy0 paboTy HEOOXOIMMO aKKypaTHO H IOCIEAOBATEIbHO,
OoTpakasi BCE €€ OCHOBHBbIE J3Tambl B JIa0OpaTOpHOM >KypHaie. [l ycHemHol 3aiiuThl
n1abopaTopHOi pabOThl HEOOXOIUMO TIIATEIILHO U3YYUTh JIEKIIMOHHBIN U, €CITH 3TO He0OX0IMMO,
JOTIOTHUTEIbHBIA TEOPETUYECKUN MaTepHall 1Mo TeMe paboThl, a TaKkKe MPAaBHIBHO 3allOJHUTH
1ab0paTOPHBIN JKypHANI, CAENaB BCE HEOOXOJHMMBIC pacdeThl U CHOPMYIUPOBAB BBIBOABI TI0
poJieslaHHOM paboTe.

[Tpu BBIMOTHEHUN TTPAKTUIECKON PabOTHI CTyIEHTAM HEOOXOJMMO OTMEYATh T€ BOTPOCHI
U pa3jenbl, KOTOPbIC BHI3BIBAIOT y HUX 3aTPYAHEHHUSA. C IENbI0 MOCIEAYIONeH KOHCYIbTAllUU Y
npernogaBareliss. Kakaplii CTYIEHT JTOJKCH CTPEMHUTHCS aKTHBHO paboTaTh HA MPAKTHYCCKHX
3aHATUSAX U YCIEIIHO BBIOJIHATH TECTOBBIE MPOBEPOUHBIE PAOOTHI.

CamocrosiTenpHass paboTa HapsIy C AyAUTOPHOM MPEACTABISET OAHY M3 BaKHEUIITHX
dbopMm yuebHOro mpouecca. CamocTosTenbHas paboTa — 3TO MIaHUpyeMasi padoTa CTYACHTOB,
BBITIOJHSIEMAs 10 3a/IaHUI0 W TIPU METOAMYECKOM PYKOBOJCTBE IMPENoJaBaTeisi, HO 0e3 ero
HenmocpeAcTBeHHOro ydactus. CamocTodTenbHas paboTa mnpeAHa3HauYeHAa HE TOJBKO s
OBJIAJICHUS TIPECTABICHHON UCIUILITMHON, HO U IS (JOPMHUPOBAHUS HABBIKOB pa0OTHI BOOOIIIE,
B yueOHOH, HAy4HOH, NMPOoQecCHOHAIBHON NEATEIbHOCTH, CIIOCOOHOCTH MPUHUMATH Ha ce0s
OTBETCTBEHHOCTh, CAMOCTOSITEIBHO pellaTh BO3HHUKAIONIWE MPOOJIEMBI, HAXOIUTh MPAaBUIHHBIC
pelIeHus U T.1I.

B ocBoeHWW NUCIUTUITMHBI WHBATUAAMH U JIUIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
3I0pOBbs OOIBINIOE 3HAYCHHE WMEeT HHJWBHyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JIOTIOTHATEITFHOE PA3bsICHEHHE YIeOHOT0 MaTepHara.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (HaKTOPOM,
CIOCOOCTBYIONUM HHIUBHYyaTU3aIMN O0yYCHUS W YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TpernojaBaTeieM W OOyJaroIUMCS WHBAIWIOM WM JIUIOM C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. MaTrepuajibHO-TEXHUYECKOE o0ecriedeHne 1Mo AUCHUILIHHE (MOAYJII0)

HanmeHoBaHHUe CriennambHBIX OCHaIIEHHOCTD CIIENHaIbHBIX [NepeyeHn TUIIEH3MOHHOTO
MOMETIEHH MOMETIEHU MPOrPaMMHOTO 00eCTIeYEH s
Y4eOHbIe ayTUTOPHU it | MeOenb: yueOHast meOelb Microsoft Windows;
MIPOBEACHUS 3aHATHH JEKIMOHHOTO | TexHW4eckue cpeicTBa O0yUCHUS: Microsoft Office
THUIA 9KpaH, IPOEKTOP, KOMITbIOTED
Y4eOHbIe ayTUTOPHU it | MeOenb: yueOHast meOelb Microsoft Windows;
MPOBEIEHUS sausTuid | Texauueckue cpenctsa obyuenus: | Microsoft Office

CEMUHapCKOro TUIa, IPYNIOBBIX U | 9KpaH, IPOEKTOP, KOMIBIOTED
WHIUBUAYAIbHBIX  KOHCYJIbTALUH,

TEKYLIETO KOHTPOJISL u

MIPOMEXKYTOYHOM aTTecTalnu

VueGHbie aAyAUTOPUH st | MeGenb: yueGHast MmeGenb Microsoft Windows;
npoBeneHust abopatopHbix pabot. | Texuuueckue cpenctsa ooyuenus: | Microsoft Office
JlaGoparopust OpraHUYECKOM XUMUH | [IEPEHOCHOE MyJIbTHMETUHHOE

(ayn. 423C) obopyioBaHue (HOYTOYK,

IIPOEKTOP)




ObopynoBaHue:

CrelHaIN3UPOBaHHAS
nabopaTopHass  MeOenb  (CTOJBI,
CTYNbsI, WKapbl 11 PEaKTHBOB U
00opynoBaHus, BBITSKHBIC
mKkadbl), CpeACTBa  MOXKAPHOU
0€30MaCHOCTH W OKa3aHUs MEepBOit
MEIHUITTHCKOMN TTOMOIIIH,
XAUMHYeCKas nocyna u
obopynoBaHue, BECHI

nmabopaTopHbIe eKTpoHHBIE A&D
EK-410i, snekrporumtku — 10 .,
CYyIIMJIBHBIN  IIKad,  MEIIaJKH
MEXaHW4YeCKHue — 8 IIT., MELIaJKH
maruutHeie IKA HS 7 — 8 mr,,
pebpakromerp UPD-454 B2M,
IpudOpHI ULt OIpeaesIeHUs
temrieparypsl iasnenus [1TIT — 8
IIT., XUMHYCCKHIE PEaKTHUBBL

VYueGHbIe AyAUTOPUH TUTST
KypCOBOTO NPOSKTUPOBAHHUS
(BBIIOTTHEHHS KYPCOBBIX paboT)

KypcoBast paboTa He npexycMoTpeHa y4eOHbIM TUIAaHOM.

HJ’IH CaMOCTOSITeILHOMI pa6OTBI o6yqa}01u1/1xc51 MMpEeayCMOTPCHBI IIOMCIICHHA,
YKOMILJICKTOBAHHBIC CHGHI/IaHHSHPOBaHHOﬁ MC6€JII>IO, OCHaIlICHHBIC KOMHBIOTepHOfI TEXHHUKOM C
BO3MOXXHOCTBIO IIOAKIOYCHHUA K CCTH ((I/IHTepHCT» 1 obecrieyeHneEM AO0CTYIIa B DJICKTPOHHYIO

MH(POPMALMOHHO-00pa30BaTENBHYIO CPElY YHUBEPCUTETA.

HaunmeHoBaHuEe TOMEIIEHUN 19
CaMOCTOSTENTFHON pabOTHI
o0yJaromuxcs

OcHaIleHHOCTb MOMEIIEHUN I
CaMOCTOSTENIEHON pabOTHI
oOygaromuxcs

HepequL JIMIICH3UOHHOT O
IpOorpaMMHOTO obecreyeHus

TTomemieHue a1t caMOCTOSATEIHLHOMN
paboThI 00yJaromuxcs (IUTaTbHBIH
3an HayuHoit 6ubmuoTexn)

Meobenp: yuebHas mebOenb
Kommnexr  cnenuanun3upoBaHHON
MeOelH: KOMITBIOTEPHBIE CTOJIbI
O6opynoBaHue: KOMITBIOTEpHAs
TEXHHKa C TOJAKIIOUEHHEM K
UH(OPMALMOHHO-
KOMMYHUKAIIMOHHOU
«MHTepHeT» W JOCTyNOM B
ANEKTPOHHYI0  MH()OPMAIMOHHO-
00pa3oBaTENBHYIO cpemy
0o0pa3oBaTeNbHONH  OpraHM3AINH,
BeO-KaMephl, KOMMYHHUKAIIHOHHOE
obopynoBaHue, 0OOCCIICYHBAOIIEE
JOCTym K  CeTH HHTEPHET
(mpoBoaHOE COEIIMHEHHE U
0ecrpoBOJTHOE  COEIWHEHUE  TI0
texuosnorun Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office

TTomemnieHue it caMOCTOSATEILHOMN
paboTe1 oOydatonuxcs (aya.
401C)

Meobeb: yuebHas mebenb
Kommiekt  cnenuanu3npoBaHHOMN
Me0OemH: KOMIBIOTEPHBIE CTOJIBI
O6opyznoBanue: KOMITBIOTEpHAs
TEXHHKa C TOAKIIOUCHHEM K
nH}opMannoHHoO-
KOMMYHUKaIIMOHHOH
«/lHTEpHET» W JOCTYmOM B
VIEKTPOHHYI0  MH(OPMALMOHHO-
00pa3oBaTeNbHYIO cpeny
0o0pa3oBaTeIbHON  OpTaHM3AIUH,
BeO-KaMephl, KOMMYHHUKAIIHOHHOE
obopymoBaHue, obecrneynBaronee

CCTHU

Microsoft Windows;
Microsoft Office




JOCTYml K  CETH  HHTEPHET
(mpoBomHOE COCIIMHCHUE u
OecrpoBOMHOE  COCIMHCHHE MO
texnosorun Wi-Fi)
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