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1 Hesn v 3a7auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOEHUS TUCHUILIHHDI
Llenpr0 OCBOECHMSI JUCUUILIMHBI «BBICOKOMOJEKYJSIPHBIE COCOUHEHUS» SIBISETCS IOJIyYEHUE
CTYJICHTaMH MPOYHBIX TEOPETHUYCCKUX 3HAHWN W MPAKTHYECKUX HABBIKOB B O0JIACTH CHHTE3a U
MCCJIEI0BAHMS CBOKCTB MOJIMMEPOB, MO3BOJISIFOIINX HE TOJIBKO YETKO BOCIIPOM3BOJIUTH NU3BECTHBIE
METOJMKH, HO U I0JIy4yaTh, aHAJIIM3UPOBATh U UCCIIEOBATh COCAMHEHMSI C 3apaHEe 3aJaHHBIMU
CBOMCTBaMH.
3agaum IMCHMIIMHBI: 0000IIeHNE U CHCTEMAaTU3UPOBAHNE 3HAHUH CTYICHTA I10 OCHOBAM XUMUHU
MOJIMMEPOB;  (OPMUPOBAHUE MPAKTUYECKHMX HABBIKOB IPOBEIEHUS OJKCIEpUMEHTa C
BBICOKOMOJICKYJSIPHBIMH ~ COCIMHECHUSIMU, aHalnu3a ¥ O0O0pabOTKM TOMYyYEHHBIX JIaHHBIX;
pa3BUTHE CIOCOOHOCTH MPEACTaBJIATh MOJTYYEHHBIE PE3YNbTaThl B BHUJIE KPATKUX OTUETOB U
IIPE3EHTALAMN.

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

JucuumumHa «BBICOKOMOJIEKYIISIpHBIE COSTUHEHUS» OTHOCUTCS K 00s3aTeNbHON 4acTH,
dbopmupyemoii yuactHukamu oOpa3oBaTenbHbIX oTHOIIEeHUH broka 1 "ducuunmuasl (Momgymnu)"
yuebHoro 1uiasa. B cooTBeTcTBUU ¢ pabOYMM yuyeOHBIM IJIAHOM JAMCLMILIMHA M3ydaeTcs Ha 4
Kypce. Bua npoMexyTouHO# aTTecTalluu: 3a4eT, IK3aMeH.

Nzyuenuto qucuuriuHbl « BBICOKOMOJIEKYIISIPHBIE COSAMHEHUS» MTPEANIECTBYET U3YUCHUE
qucuuiinH  «Opranudeckas xumusi» U «lloaumepsl cnenuanbHOrO HazHayeHus». JlaHHas
JTUCITUIUIMHA SIBJIICTCS TPEIICCTBYIOMICH I JUCHUIUTMHBL «XUMHUS  (PYHKIIMOHATBHBIX
MaTepHUaioBy.

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

N3ydenne panHOW y4eOHOW JHCHUIUIMHBI HAMpaBICHO Ha (QOPMHUPOBAHUE Y
00yJaromuXCcsl CNEAYIONUX KOMITETEHITHI:

KO,H 1 HAUMCHOBAHUEC MHAUKATOPA
JOCTHIKCHUA KOMIICTCHIITMN

PGSyJ’ILTaTBI 06yquH;1 10 JUCHHUITIMHE

OIIK-1 CriocobeH aHanM3upoOBaTh U MHTEPIPETUPOBATH PE3yIbTAThl XUMHIECKUX IKCIIEPUMEHTOB, HAOIIIOAeHUH
U U3MEPEHUH

HOIIK-1.1 3HaeT 0a30Bble M CIEUUANbHBIE METOABl CHHTE3a U
CucteMaTH3supyeT U aHAJH3UPYET pE3yNbTaThl | HCCIEIOBAHUSI BaKHEHIIINX HCKYCCTBEHHBIX u
XMMHUYECKHX  9KCIEPHUMEHTOB,  HAOJIOJICHUH, | CHMHTETHYECKHX MOJIHMMEPOB
U3MEPEHUH, a TakXkKe pe3ylbTaTbl pAacyeTOB | yMeeT IMPOBOAUTH pacyeThl CHUHTE3a M BBIXOJA LEJIEBOTO
CBOMCTB BEIECTB U MaTepHajOB MIPOAYKTa, CHUCTEMATH3HpOBaTh W AHAIU3UPOBAThH
Pe3yIbTATHl XMMHUYECKHX SKCIIEPUMEHTOB
BIaJeeT HaBBIKAMH OOpabOTKM W aHajuM3a JaHHBIX
M3MepEeHn 1 0pOPMIICHHS OTYUYCHHBIX PE3yIbTaTOB B BUJIE
KpaTKHX OTYETOB
HOIIK-1.2 3HAET TEOPETUYECKUE OCHOBBI XUMHUU BEICOKOMOJIEKYJIIPHBIX
IIpennaraer  MHTEpOpeTalMIO  PE3yNbTaTOB | COEAMHEHHH
COOCTBEHHBIX ~ HKCHEPUMEHTOB M  PACUeTHO- | yMeeT MPOBOJUTH PACUETHl CHHTE3a U BBIXOIA ILIEICBOrO
TEOpeTUYeCKuX paboT C  HUCHOJB30BAHUEM | MPOIYKTA Juis OCYILECTBIICHUS COOCTBEHHBIX

TEOPETUUYECKUX OCHOB TPAJULMOHHBIX M HOBBIX
pa3zenoB XUMHUH

9KCIIEPUMEHTOB [0 CUHTE3Y M HccieoBaHuio cBoicTB BMC

BJIaJICET HaBbIKAMM aHAJIM3Aa U MHTEPIpPETALUU PE3YyJIbTaTOB
COOCTBEHHBIX J9KCIEPUMEHTOB c MIOJIMMEPHBIMHU
COEIMHEHUSIMU

HOIIK-1.3

DopMynmupyeT 3aKIIOYCHHS W BBIBOABI  II0
pe3yibTaTaM aHalu3a JHUTEPATYPHBIX JaHHBIX,
COOCTBEHHBIX AKCHEPUMEHTANBHBIX U PACUCTHO-
TEOPETHIECKUX pabot XAMHAYIECKOI
HaTPaBICHHOCTH

3HAeT Y4eOHYIO U CIEHIHANBHYIO JUTEPAaTypPy O OCHOBHBIM
METOJlaM CHHTE3a M MEXaHW3MaM IPOTEKAaHUs IMPOLECCOB
MOJTMMEPH3ALNH U TTOJIMKOHICHCAIINU

ymeeT  (QOpPMyNHpOBaTH  3aKIIOYEHHUS W BBIBOJBI
COOCTBEHHBIX SKCIEPHUMEHTAIBHBIX W PAaCUeTHBIX paboT Ha
OCHOBE aHAJIN3a JINTEPATYPHBIX JaHHBIX




KO}.‘L 1 HAUMCHOBAHUEC MHAUKATOPA
JOCTUKCHUS KOMIICTCHIIMN

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

BJIaZiceT HABBIKAMH O(QOPMIICHHS MOIYYEHHBIX PE3yIbTaTOB
SKCTIEPUMEHTAIBHBIX M PAaCUETHBIX PabOT B BHIE KPATKUX
OTYETOB

OIIK-2 Cnoco6eH npoBoIUTh ¢ COOIIOAEHUEM HOPM TEXHHKH 0€30MaCHOCTH XUMHYECKHU T SKCIIEPUMEHT, BKITFOUast
CHUHTE3, aHAJIN3, M3YYEHHE CTPYKTYPbI 1 CBOWCTB BELIECTB M MaTEPHAJIOB, HCCIIEI0OBAHHUE ITPOLIECCOB C X YYaCTHEM

HOIIK-2.1
PaGotaeT ¢ XHMHYECKHMHU BEIIECTBAMH C
COOJIO/ICHIEM HOPM TEXHUKH 0€30MacHOCTH

3HACT CBOMCTBa BayKHEHUIIIHX BBICOKOMOJICKYJISIPHBIX
COCAUHEHUM M MX BO3MOXKHOE BO3JICHCTBUE Ha OpraHmsm
YCJIOBCKA

ymeer pa60TaTL C XUMHWYCCKUMH BCHICCTBaAMU C
COGJ’HO)IGHI/ICM HOPM TCXHUKHU 0e30I1aCHOCTH
BJIaACCT MMPaKTUICCKUMU HaBbIKaMH IpOBCACHUA

XUMHYCCKOI0 JSKCIEpUMCHTA, paGOTbI C XHUMHWYCCKHMMH
pCaKkThuBaM, HNpUCMaMH OKa3aHUA HepBOI>'I IOMOIIU [IpH
He6J'IaFOl'IpI/IHTHOM BOSHeﬁCTBHH OpPraHNYCCKUX BCLICCTB Ha
OpraHru3M 4YCJIOBCKaA

OIIPEACICHNA XUMHUYECKOI'0 COCTaBa BCUICCTB U
MaTepuaioB Ha UX OCHOBE

HOIIK-2.2 3HAE€T OCHOBHBIE 3aKOHOMEPHOCTH IMPOTEKaHUs HPOLECCOB
CuHTe3upyeT BellecTBA M MAaTepHaNbl Pa3sHON | MOJMMEPU3ALMUH U MOJUKOHIECHCALUU
IPUPOABI €  HCHOJB30BAHMEM  HMMEIOLIUXCSA | yMEeT MPOBOAWTH pacdeThl CHHTE3a M BBIXOJA IIEJICBOTO
METOJUK NPOJIYKTa, AHAJIM3UPOBAaTh PE3yJIbTATHl  IPOBEICHHBIX
SKCHEPUMEHTOB
BJaJ€eT NMPAKTUYECKHMMH HaBBIKAMU CHHTE3a IOJIUMEPHBIX
COEJIMHEHUH ¢ MCNO0JIb30BaHNEM UMEIOLINXCS] METOIUK
HOIIK-2.3 3HaeT 6a30BbIC U CIICIMAIBHBIE METOJMKH JJIsl OIPEICIICHHS
IIpoBogur  craHAapTHbIE omepanudy U1 | XMMHYECKOTo cocTaBa M CTpyKTypsl BMC

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

BJIaJi€eT NPAKTUIECKUMH HaBBIKAMU pabOThI ¢ XUMHYECKUMHU
peakTHBaMu, 000pyIO0BaHHEM, IPHOOPAMHU U YCTPOHCTBAMH

HUcenenyeT cBOWCTBA BEILECTB M MAaTEPHANIOB C
UCIIONB30BAaHHEM  COBPEMEHHOTO  HAay4YHOTO
o0opymoBaHUs

JUTST OIpeieNICHUs XUMHYECKOTO cocraBa
BBICOKOMOJICKYJISIPHBIX BEIISCTB
HOIIK-2.4 3HaeT OCHOBHOE IabopaTopHOe O00OpyIOBaHWE  JUISA

MPOBEJICHUSI CHHTE30B, W3YUYECHHUS CTPYKTYphl M CBOWMCTB
BMC

YMECT UCIIOJb30BATHL COBPEMEHHOC HAYYHOC O60pyZ[OBaHI/IG

JUI HCCIIEI0BaHU CBOWCTB IIOJIy4E€HHBIX
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN

BIANEET MPHU  HMCCIECIOBAHMM  CBOMCTB  IIOJUMEPOB
NPaKTHYECKUMH  HaBbIKaMH pabOTBl C  COBPEMEHHBIM

00opy0BaHHEM, IPUOOPAMHU B YCTPOHCTBAMHU

PGSYJ'II)TaTI)I 06yquH${ M0 AUCHUINIMHE JOCTUTAIOTCA B pPaMKax OCYIICCTBIICHHA BCEX
BHU 0B KOHTAKTHOM M CaMOCTOSTEIbHOM pa6OTLI o6yqa101u1/1xca B COOTBCTCTBUH C YTBCPKACHHBIM

y4eOHBIM IJIAHOM.

I/IH,Z[I/IKE[TOPBI JOCTHIKCHUA

KOMIIETEHIINN

cuuTalOTCcd  CHOPMHUPOBAHHBIMU  TPHU

JOCTHIKCHUU COOTBETCTBYIOIIUX UM PE3YJIbTATOB 06y'-IeHI/I$I.

2. CTpyKTypa M colep:KaHue TUCHUILINHBI

2.1 Pacnipeenienue TPya10éMKOCTH JUCHUIIMHBI 110 BHaM padoT

OOmiast TPYA0EMKOCTh AMCIUILUIMHBI COCTABIISIET 7 3a4eTHBIX eauHuI] (252 yacoB), ux
pacripesiesieHle 1o BUaaM padoT MpeCTaBIeHO B Ta0IUIEe

Buaer pabot Bcero dopma oOydeHus
4acoB OuHasi
8
ceMecTp




7 (gacsr)
ceMecTp

KontakTHas padoTa, B TOM 4HCJIe:
AyauTopHbIe 3aHATHS (BCEro): 132,5 70,2 62,3
3aHSATHS JISKIIMOHHOTO THIA 54 34 20
11a00paTOPHBIC 3aHSITHSI
MIPAKTUYECKHE 3aHATUS 74 34 40
CEMHHAPCKHE 3aHSITHSI
Hnas KOHTAKTHasi padora:
Kontpous camocrositensHo# pabotsl (KCP) 4 2 2
[Tpomexyrounas arrecranus (MKP) 0.5 0,2 0.3
CamocrosiTesibHAsi padoTa, B TOM YHCJIe: 83,8 73,8 10
Odopmienne nabopaTopHbIx paboT 25,8 23,8 2
CaMOCTOSATEIbHOE U3YUCHHE TEOPSTUIECKOTO MaTepraia 38 30 8
CamocToATeNbHOE PEUICHUE 32149 20 20
IMoAroToBKa K TEKyIIEMy KOHTPOIIO 35,7 35,7
KoHTpoJasb:
IToaroToBka K 3K3aMeHy 35.7 35.7
Obmas yac. 252 144 108
TPYA0€MKOCTH B TOM 4HcJie KOHTAKTHas padora 132.5 70,2 62.3

3a4. el 7 4 3

2.2 Coaepxanue TUCHHUIIHHBI
Pacnpenenenue Bu10B yueOHON pabOThl U UX TPYJOEMKOCTHU IO pa3JieaM JAUCHUILIUHBI.
Pa3zzesbl (TeMbl) TUCUUIUIMHBI, H3y4aeMbie B 7,8 cemectpax (o4Has popMa o0yueHuHs)



KonmuecTBo 9acos
AVIHTODHAS Bueaynut
No HaumenoBanwme paznenos (Tem) yauropHa opHas
Bcero pabota
pabora
JI 113 JIP CPC
1 Oo6mmas xapakrepuctuka BMC 8 4 - - 4
2 |MakpoMOIeKyJibl B METOBI H3yUCHHS UX CTPOCHHS 14 4 - 4 6
3 [HlonmKoHeHCAMOHHBIH METO/ OIYYCHHS MOIUMEPOB 26 6 - 8 12
4 PanukanpHasi moTuMepu3alius 34 8 - 8 18
5 PagukansHas comonumepu3anus 18 4 - 4 10
6. Wonnas nonumMepu3anus 41,8 8 - 10 23,8
Hmozo ¢ 7 cemecmpe 141,8| 34 - 34 73,8
7. Peakunu B ensax moJamMepoB 36 4 - 30 2
8. OU3HKO-MEXaHUYECKUE CBOMCTBA MOIUMEPHBIX TEJ 4 2 - - 2
9. ArperatHble, (a30Bble U (PU3HYECKUE COCTOSHHS OINMEPOB 7 4 - 2 1
10. |PactBopst BMC 14 4 - 8 2
11. |Onextpuueckue cBoiictTBa nojaumMepos. Mlonooomenusie BMC 6 4 - - 2
12 KpemHuitoprannueckue u Ipyrue 3JIeMeHTOOpraHHYeCKHe 3 9 i i 1
" |momumepsr
Hmozo ¢ 8 cemecmpe 70 20 - 40 10
HUTOI'O no pasoenram oucyuniurvl 2118| 54 74 83,8
KonTtpons camocrosrensHo# padotsl (KCP) 4 - - - -
IIpomexxyrounas arrecranus (MKP) 0.5 - - - -
[ToAroTOBKA K TEKYIIEMY KOHTPOITIO 35,7 - - - -
OO0mmast TPYAOEMKOCTb 10 TUCIHAILUIHHE 252 - - - -

[Tpumeuanue: JI — nexmuu, [13 — npaxktudeckue 3austus / cemunHapsl, JIP — maGoparopHbie
3anstusi, CPC — camocrosiTenbHas paboTa cTyieHTa

2.3 Conep:xanue pa3jiesioB (TeM) THCHUNIHHBI
2.3.1 3ansaTHS JIEKIITMOHHOT0 THIIA

®dopma TeKyIero
No | HaumenoBanwue pasnena Copeprxanue pasziena
KOHTPOJIS
1 2 3 4
1. OOm1ast XapakTepUCTHKA CaoiictBa BMC, otnuunie ux 0T HU3KOMOJIEKYJISIPHBIX
BMC coenmHennit. Kiaccnduxanus n Homenknarypa BMC.
2. | MakpoMoneKynbsl 1 METOABI Homunucnepcuocts BMC. MonekynsapHas macca PI3, JIP16
MU3YYCHHS UX CTPOCHUS MOJIMMEPOB U METOJIBI €€ OTIPEACTICHUS
3. TTonukoHaeHCaMOHHBIN Tunel peakuuyu noaukoHaeHcauuu. OyHKIMOHAIBLHOCTh JIP1,2,4,5
METOJI TTOTyYeHHS MOHOMepOB. LIuKim3aIms Kak KOHKYpUPYIOIIas peakius.
MOJINMEPOB PaBHoBecHas [1K. Ypasaenne Kapozepca. CriocoOsr
npoBenieHus: paBHoBecHOi TTK. Hepasnosecnas I[1K.




Tpexmepnas [TK. O6pa3oBaHue SMTOKCUIHBIX OJIATOMEPOB.

Tpexmepnas I1K.
4, PanuxanbHas Hennoit mexauu3m [IM. CtpoeHue u peakiiMoHHAas JIP6,7,9,10,
MOJIUMEPHU3aLHs CIOCOOHOCTh MOHOMEPOB.  PajukanmbHas -OJMMEpH3aIus. P 5
WanmmmpoBanue, poct, OOpHIB U Iepenada ey Ipu culenue saoau
paaukaigbHOM momuMepu3aniy. THrnOnTops!.
5. PaguxansHas Peakmus conommmepnzanuu. KoHcTaHTH cononmMepu3anni. | Pewenue 3a0au
CONOJINMEpHU3aLUs Cxema Q-€.
JIPS
6. | Honnas momumepu3aIius CrtpoeHne U peakImoHHast CHOCOOHOCTh MOHOMEPOB B Pewenue 3aoau,
HOHHOW nonuMepu3anni. OCOOSHHOCTH HOHHOH P14
nojauMepu3anud. HUIMUpoBaHue, pocT, OOPhIB U Iiepeiada
LeTH PpY KaTHOHHOH monmnMmepur3anun. MannnupoBanue,
pocT, 0OpHIB U Iepegaya e IpH aHHOHHON
nonuMepu3anuu. Karanuzatopbl 1 MOHOMEpPHI B
KOOPIMHAIIMOHHO-UOHHON nonuMmepusanuu KataauzaTopsl
Hurnepa-Hatra. JIuTniloprannyeckue KaTajin3aTopsl.
7. |Peaxmmu B mersx moImMepoB PeaknmonHas criocoOHOCTS TOMMepoB. [lomyderne JIP11-13,15
MPUBUTHIX U OJI0K-comommepoB. dectpykius BMC.
8. DU3NKO-MEXaHUUECKUE Om3UK0-MeXaHMYECKIE CBOMCTBA MoMMepoB. OTimane oT | Pewenue 3a0ay
CBOMCTBA MOJIUMEPHBIX TEJ | CBOMCTB OOBIYHBIX TBEPABIX TeJ. OpHEHTAIIMOHHBIC SBJICHUS
B IoyiuMepax. AHHM30TPOIHS MEXaHUYECKUX CBOUCTB.
0. ArperarHsle, (pa3oBble U Crexnoo0pa3HOe,BRICOKOIACTUYECKOE U BI3KOTEKyYee T
(u3nIecKre COCTOSTHUS COCTOSIHHE TIONIUMEPOB.  KpHcTammmaeckoe cOCTOSHHE.
MOJIMMEPOB
10. PactBopst BMC HaOyxanue u pactBopeHue momumepoB. Paz0aBineHHbIC U JIPI16
KOHLIEHTPUPOBAHHBIE pactBopsl BMC.
CrpykrypupoBanue. [lnactudukammus.
11, DOnexTpuueckue CBOHCTBa DNeKTprUYecKre CBONCTBA MOIuMepoB. [loarmepHbie Pewenue 3aday
moJnMepoB. MloHOOOMEeHHbIE JUAIIEKTpUKU. OHUTEIL.
BMC
12| DnemeHTOOpraHUYECKHE Kpemunitopranudeckue u Apyrue IEMEHTOOPTaHYeCKue | Pewenue 3a0ay
MOJIUMEPDI monumepsl. [Ipotirema cozganus BMC ¢ 3ananHBIMH
CBOMCTBAMU.
2.3.2 3aHATHA NPAKTUYECKOro TUIA (MpaKTHUYecKHe / JadopaTopHble padoThl)
HanmeHnoBanue pazaena N dopMa TeKy1Ero
Ne pasit TemaTuka 3aHATHI/PabOT p yi
(Temsr) KOHTpOJIS
1. (IlosMKOHIAEHCAMOHHBINA CuHTE3 HOBOJaYHOU (PeHOII0-(POPMATBICTUIHONH CMOJIBL. Omuem no JIP
METO]I IOJTYYEHUS TIOJTUMEPOB
2. |IlonnkOHAEHCAIMOHHBIN IMomy4yeHue pe3osbHON CMOJBIL. Omuem no JIP
METO]I IOJTYYEHUS TIOJTUMEPOB
3. |[[ToMMKOHACHCAIMOHHBIN AHanu3 HOBOJAYHOUW CMOJIBI (ompeiesienrne eHoa u Omuem no JIP
METOJ ITOYICHHS TIOJIHMEPOB Bobl). [Tonmyuenne neHomnacta Ha ocHoBe ODC.
4. |[TonmukoHAEHCAITMOHHBIN [MonukoHaeHC AN TIHIIEPUHA ¢ (TaTeBBIM Omuem no JIP
METO/]I IOJYYEHUS TIOJTUMEPOB AHTHJIPUIOM.
5. |TlonmukoHIEHCAITMOHHBII [TosrydeHre CMeIIeHHBIX TOTUI(PUPOB JTMHEHHOTO Omuem no JIP

METOA NOJYUCHHA TOJIUMEPOB

CTPOCHUSL.




6. |PaguKasbHas MOJUMEPH3ALIHS PanukanpHas moaMMepu3alus CTUPOIIa B OJIOKE. Omuem no JIP
7. |PagmkampHas momuMepu3amys | PanukanbHas monuMepu3alus BUHWIANETaTa B pactBope| Omuem no JIP
8. |PammkampHas [Nomyyerne conmommmMepa CTHpoIa ¢ 3PHPOM Omuem no JIP
COTIOJMMEpHU3ALIHS METAKPUIOBOW KUCIIOTHI MOJIUMEPU3ALHEH B CYCIICH3HH.
9. |ArperatHsie, (ha30BBIC I [omy4yeHne CyCIEH3HOHHOTO TIOJIMBUHIIIAIICTATA. Omuem no JIP
(usMYeCcKre COCTOSTHUS
TIOJIMMEPOB
10. |PagukanbHasi monumMepu3anus YcTaHOBIICHHE BIMSIHUSL XUMHUYECKOTO CTPOCHHS Omuem no JIP
METaKpUIOBBIX 3()UPOB Ha CBOWCTBA
MOJIMMETAKPUIATOB.
11. |Peakmuu B HemsIX MOJIMMEPOB [TonyueHre MOJTUBUHUIOBOTO CIIMPTA LIETOYHBIM Omuem no JIP
QJIKOTOJIM30M MOJNMBUHMIAIIETATA.
12. |MaxpoMOIEKYIbI ¥ METOBI OmnpeneneHre BECOBOTO M MOJIBHOTO COCTaBa MPOIyKTa Omuem no JIP
U3YYCHUSI UX CTPOCHHUS OMBIJICHU MTOJIMBUHUIIALICTATa (ONPE/IC/ICHHE alleTaTHBIX
rpymm)
13. |Peakiuu B nensx nojuMepoB [Monyuenne momuBUHUIGOPMAIIS Omuem no JIP
14. |MonHas noauMepu3anus [Tonrumepu3zauus ctupona B IPUCYTCTBUU Omuem no JIP
TPUXJIOPYKCYCHOM KUCIIOTBL.
15. |MakpoMOJIEKYJIbI U METOIbI Jenonumepuszanus noaucTuposa Omuem no JIP
HM3y4E€HHUS UX CTPOCHUS (TonuMeTHIMEeTaKpHuIaTa).
16. |MaxkpoMoJIeKyIIbl U METO/IbI OnpezeneHne MOJIEKYISIPHON MacChl MOJIMMeEpa Omuem no JIP
W3y4YEHUs UX CTPOCHUS. BHUCKO3UMETPUIECKUM METOJIOM

3ammuta gaboparopHoit pabotsl (JIP), kouTposbHas pabora (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-METOUUECKOTO 00ECTICUEHHS TUCITUTUINHBI 10
Ne Bug CPC BBITIOJTHEHUIO CAMOCTOSITETLHON paboThI
1 | Odopmnenue naboparopusix |. Kimenun, B.W. Bricokomonekymspasie coenunenns / B.1. Knenun, 1.B.
pabot Demycenko // CIT6.: Jlans. — 2013. —512 ¢. 2. MeToanveckue peKOMEHIAINH 110
PEIICHHIO 3a]1a4, YTBEPKACHHBIC Kapeapoii OpraHmIeCKOd XUMHUH U
TEXHOJIOTHH, TIpoTokoa Ne 7 ot 22.04.2015 .
2 | Camocrostenbroe nzyuenue |Cemunkos, H0./1, Beenenre B xumuio moaumepoB [Dnextponnsii pecype] / FO .
teopetnyeckoro marepuana |Cemunkos, C.®. XKwibnos, CJI. 3aiiues /CII0.: Jlaub.- 2014.- 224 c.Pexum
nocryma: https://e.lanbook.com/book/40363ary1. ¢ 9kpaHa.
3 | CamocrositenbHoe perienue |. Kitennn, B.W. Beicokomonekyssipasie coemuaenus / B.J. Kienun, 1.B.
3a7a4 Demycenko // CIT6.: Jlaus. — 2013. —512 ¢. 2. MeToan4eckue peKOMEHIANH 110
PEIICHHIO 3a]1a4, YTBEPKACHHBIC Kapeapoii OpraHmIeCKOd XUMHUH U
TeXHoJorui, mpoTtokon Ne 7 ot 22.04.2015 r.
4 IoxroroBka k Tekymiemy |MeToauuecKue peKOMEHIAIMH K OpTraHA3alluH Ay JUTOPHOW 1 BHEAYIUTOPHOM
KOHTPOJTIO (camocTosITensHOM) PabOTHI CTYIEHTOB: MeToaudeckue ykazanus / coct. T.I1.
Cropoxenko, T.b. Ilounnok, A.B. becmamo, H.B. Jlo3a. — Kpacuomap:
Ky6anckwuii roc. yH-T, 2018. - 89 c.
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Y4eOHO-METOAMYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl OOYyYaIOIMIUXCS W3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMHU BO3MOXKHOCTAMH 3710poBbs (OB3) npenocrasstorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3JOPOBbS U BOCIIPUATHS UH(DOpMALIUU:

JList it ¢ HapyUIEHUSIMH 3PEHUS:

— B MleyaTHOM popme yBeIMUEeHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

Jjig U1l ¢ HapYIICHUSMHU CiIyXa:

— B mieyaTHoi opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

JList i1l ¢ HapyIeHUsIMH OTIOPHO-/IBUTATEIBLHOTO anmnapara:

— B IIeYaTHOM ¢opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

— B ¢popme ayaunodaiina.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTCHTA
oOyJaromuxcs.

3. OOpa3oBaTejibHbIE TEXHOJOTHMHU, NMPUMEHsieMble MPH OCBOCHHH THCIHUILIUHBI
(MmonxyJis)

B xo1e u3ydenus AUCHUIUIMHBI TPEAYCMOTPEHO UCTIOIB30BAHKE CIEAYIONINX 00pa30BaTEIbHBIX
TEXHOJIOTHIl: IEKIIUHU, JTA00pATOPHBIE 3aHATHS, CAMOCTOSITeNIbHAsA paboTa CTYIEHTOB.

KoMITeTeHTHOCTHBIN TMOAXO0Jl B paMKax MPENoJaBaHusl IUCIHUILIUHBI PEalu3yeTcs B
UCIIOJIb30BAHUH MHTEPAKTUBHBIX TEXHOJIOTHIA U aKTHBHBIX METOI0B (ITpoOsIeMHast JIeKIHsI, paboTa
B MaJIBIX TPYIIAax) B COYETAHUN C BHEAYTUTOPHOI paboToii.

NudopmanonHble  TEXHOIOTUH, TMPUMEHSEMbIe TPU HW3YYCHUHU  JUCIMILTUHBI:
UCIIONIb30BaHNE  WMH(MOPMAIMOHHBIX  PECYpCOB,  JOCTYNHBIX B HH(POPMAIMOHHO-
TEJIeKOMMYHUKAIIMOHHOU ceTH MIHTepHeT.

AnanTtuBHBIC 00pa30BaTEIIbHBIC TEXHOJIOTHH, TIPUMEHSIEMBIC PU U3YUICHUN TUCIUILTAHBI
— JUIsl WLl C OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 3I0POBbSl MPEIyCMOTPEHAa OpraHu3alus
KOHCYJIBTAIIMI C UCTIOJIb30BAaHUEM JIEKTPOHHOM MOYTHI.

4. OueHoYHBIE CpeACTBa
NPOMEKYTOYHOM aTTeCTAlNHU

IJIs TERYyLIEro KOHTPOJIA ycneBaeMoCcT H

OrneHouHBIE CcpelcTBa MNpeJHAa3HAYeHbl Ul KOHTPOJIE M OLEHKHM 00pa30BaTeNbHBIX
JOCTHKEHU I oOyuarommxcs, OCBOMBUINX porpammy yueOHOI JUCLUTIIHBI
«BbicokomonekynapHnvie coeOuHeHUR».

OneHouHBIE CpeICcTBa BKIIOYAIOT KOHTPOJIBHBIE MAaTEPUAIIBI I ITPOBEACHHS TEKYLIEro
KOHTPOJIs B popMe 3aaHUi JII CAMOCTOSITETILHOTO PEeIIeHHs], 33/1a4 JJIs1 pEILICHHsI B Ay IUTOPHH,
KOHTPOJIbHBIX pa0OT, KOHTPOJBHBIX BOMPOCOB K JIAOOPaTOpHBIM paboTam, U MPOMeEKYTOYHOM
aTTecTaluu B (hopMe BOIIPOCOB U 3a/1a4 K IK3aMEHY.

CTpyKTypa OLEHOYHBIX CPeICTB A/l TeKyIlIeil U MPOMEeKYTOYHOM aTTecTallun

KOII 1 HAMMCHOBAHUC HaumenoBanme OIICHOYHOT'O CPEACTBA

AHAIM3UPYET PE3YIbTATHI
1 | XUMHAYECKHX

BaKHEUIITHX HUCKYCCTBCHHBIX H
CUHTCTUYCCKUX NOJIUMEPOB

ayJIUTOPHUN

Ne PesynbraTel 00y4eHus
HHIUKAaTOpa . [TpomexyTouHas
n/m (B cootBercTBHH C 1. 1.4) Texymwii KOHTPOJIb
(B cootBeTcTBHH C 1. 1.4) aTTecTanus
HOIIK-1.1 3HaeT 0a3zoBble W crenuanbHble | KoHTponmbHas pabora; Bomnpoc Ha
Cucremarusupyer W | METOJBI CHHTE3a M MCCIICIOBAaHNA | 3aja4u JJisl PEUICHHUS B | dK3aMeHe

9KCIICPUMCHTOB, yMeeT  MpoBOAWTH  pacdersl | Jlaboparopnas pabora | -
HAONIIOJCHUI, U3MEPEHUH, | cuHTe3a U BbIXOJa LCJIICBOrO
a TaKKC  PE3yNbTaThl | IPOAYKTA, CUCTEMATU3UPOBATH U




pac4ueToB CBOICTB
BCLICCTB U MaTCpUaIOB

aHaJIN3UPOBATH PE3YIbTAThL
XUMHUYECKUX SKCIIECPUMCHTOB

BIIAJICCT HABBIKAMU OOpPaOOTKU H
aHanmu3a JaHHBIX W3MEPEHUl u
odopmieHus MOJTYYCHHBIX
pe3yabTaTOB B BHUAC KpPaTKUX
OTYETOB

JlabopaTopnas paboTa

HOIIK-1.2 3HAaeT TeopeTHdyeckue ocHOBHI | KoHTponbHas pabora Bomnpoc Ha
IIpemnaraer XMUMHH  BBICOKOMOJICKYJISIPHBIX JK3aMeHe
MHTEPIIPETALMIO COEIMHEHUI
pe3yIbTaToOB yMeeT  mpoBOAWTH  pacdersl | KoHTponbHas pabora; Bonpoc Ha
COOCTBEHHBIX CHHTE3a W BBIXOJA UEJEBOTrO | 3ajauu JyIsl PEIICHUS B | 9K3aMEHe;
SKCIIEPUMEHTOB U | IPOAyKTa I OCYIIECTBJIEHHS | ayAUTOPHIL OK3aMeHaIlHOHHA
PacHeTHO-TEOPETUYECKUX | COOCTBEHHBIX 3KCIEPUMEHTOB IO | 3ananus i o 3a1a4a
paboT C MCMONB30BAHUEM | CHHTE3Y u UCCIEIOBAHMIO | caMOCTOSTENLHOIO
TEOPETUIECKUX OCHOB | cBotictB BMC peleHus
TPAIMIHOHHBIX M HOBBIX ' jceT HaBbKaMH aHanmsa u KonTponbHas pabota; Bormpoc Ha
Pa3/ACIOB XUMUH HUHTEpIpETAlINNA pe3ynbTaToB | 3ajayu AJs pEUIeHus B | DK3aMeHe;
COOCTBEHHBIX IKCIEPUMEHTOB C | ayJaUTOPUM; DK3aMEHAI[MOHHA
MTOJTMMEPHBIMH COCTHHCHUAMHU 3aganus s 1 3a7aua
CaMOCTOSATEIIEHOTO
pemeHus
HOIIK-1.3 3HaeT y4eOHyI0 M crernuaibHylo | KoHTpombHas paboTa Bonpoc Ha
dopmynupyet TUTEPATypy 1o OCHOBHBIM JK3aMeHe
3aKJIIOUEHHS U BBIBOJIBI 10 | METOJIaM CHHTE3a U MeXaHU3MaM
pe3yiapTaTaMm aHaJIN3a | IPOTEKaHUs IIPOIIECCOB
JUTEPATYPHBIX  JAHHBIX, | MOJMMEPU3AIUH u
COOCTBEHHBIX MOJIMKOHACHCAIIUN
9KCNIEPUMEHTAIBHBIX U | yMEET ¢dopmynuposats | KonrponbsHas padoTa; Bonpoc Ha
PACUETHO-TEOPETHUYCCKIX | 3aKIIOUEHHS u BBIBOJIbI | 3a/iaus ISl PEIIEHNs B | OK3aMeEHe;
pabot XUMHUUYECKON | cOOCTBEHHBIX ayJIMTOPHH; DK3aMeHaIlMOHHA
HaTPaBJICHHOCTH SKCIIEPUMEHTAITBHBIX U | 3aganus s 1 3a1a4a
pacyeTHBIX PabOT HAa OCHOBE | camMOCTOSTENLHOIO
aHaM3a JIUTePATYPHBIX TaHHBIX peltenns
BiazieeT HaBbikamu odopmiienus | Jlabopatopuas pabora; | Bompoc Ha
MOJIyYEHHBIX pe3ynbTaToB | 3amaudl [UIA PEUICHUSA B | SK3aMeEHeE;
9KCIEPUMEHTANIBHBIX U | ayIUTOPHH; DK3aMeHaAIIMOHHA
pacueTHbIX paboT B BUJE KPATKUX | 3ananus mjis o 3ama4a
OTHETOB CaMOCTOSITETTEHOTO
penieHus
NOIIK-2.1 3HaeT cBoiictBa  BaxHeimux | KoHtponpHas pabora Bomnpoc Ha
PaboTaer ¢ XHMHUUYECKUMH | BBICOKOMOJICKYJIIPHBIX JK3aMeHe
BEIIeCTBAMHU C | COemMHEHWH W WX BO3MOXHOE
coOoIeHIEM HOpPM | BO3JeHCTBHE HA  OpraHu3M
TEXHUKA 0€30IacCHOCTH YeJloBeKa
ymeer paboraTh ¢ xummdeckumu | JlaboparopHas pabota; | Bompoc Ha
BELIECTBAMH C  COOIIOJEHUEM 3ajayu Uil pelieHusl B | DK3aMEHE;
HOPM TEXHUKH 0€30I1aCHOCTH ayaIUTOpHH;  3aJaHus
JUI CaMOCTOSITETTHHOTO Jx3aMeHAIMOHHA
g 3a7a4a

penieHus




BlIaJieeT npaktuueckumu | JlabopatopHas pabota; | Bompoc Ha
HaBBIKAMU NPOBEACHUS | 3amauM AJS PEeIIeHHs B | 3K3aMEHE;
XUMHYECKOI'O OKCIICPUMCHTA, ayIUTOPUH; 3aI[aHI/I}I
paboTsl C XUMHUYECKUMH | g caMOCTOATENBHOIO DK3aMeHallMOHHA
PeaKTHBaMH, NPHEMaMHU OKA3AHHS | peepyg s 3ajja4a
nepBoit TIOMOIIH npu
HEONAaronpuaATHOM  BO3ICHCTBUHU
OpPTaHWYECKMX  BEUIECTB  HAa
OpTaHM3M 4YeJIOBEKa
NOIIK-2.2 3HAaeT OCHOBHEIEC 3aKOHOMepHOCTH | KoHTponpHas pabora Bomnpoc Ha
CuHTE3UpyeT BEIIECTBA U | MPOTEKAHMS TIPOIIECCOB 9K3aMCEHE
MaTepHabl pasHOM | TOJMMEpH3AINH u
TIPUPOJIBI C | MOIMKOHJEHCAINHU
UCIIONIb30BaHUEM
HMMCIOIIIXCA METOJIHK yMeeT  TpoBoauTh  pacdersl | KoHTponbHas pabota; | Bonpoc Ha
CHHTE3a M BBIXOJA UENEBOro | 3amauud AJs pElICHUs B | DK3aMEHE;
IMpoaYyKTa, AHAJIM3UPOBATH ayIUTOPUH; 3aﬂaHI/Iﬂ
pe3yJIbTaThl NPOBEAEHHBIX | 11g camocTosTenbHOr0 | JK3AMEHAIMOHHA
9KCIIEPHMEHTOB peitenus s 3a1a4a
BJIafieeT npaktudeckumu | JlaboparopHas pabota; | Bompoc Ha
HaBBIKAMM CHMHTE3a HOIMMEPHBIX | 3aja4u JjId PEICHHS B | DK3aMEHE;
COG)II/IHeHI/Iﬁ C HCIOJIb30BAHUCM ayIUTOPUH; 3aﬂaHI/Iﬂ
MMCIOIINXCA METOMNK A camocToATeNbHoro | JX3aMCHALHOHHA
pemeHus i 3apaqa
NOIIK-2.3 3HaeT 0Oa3oBble M crnenuanbHble | KoHTponbHas paboTa Bompoc Ha
[IpoBOIUT CTaHAApPTHBIE | METOMUKH  JUIL  OMNpEIeNIeHUs 9K3aMeHe
onepanuu JUISL | XUMHYECKOTO cocraBa u
onpeaeseHus ctpykrypsl BMC
XAMIHCCKOro CcoCTaBa | vy ieer npoBoauTh CcrammapTHee | Kontponbmas paGora; | Bompoc Ha
BCILCCTB M MATCPHATIOB HA | nenaymi s onpepenenus | 3aaum [uis elICHHs B | SK3aMEHE;
X OCHOBC XMMHYECKOTO COCTaBa MCXOAHBIX | ayJUTOPHH, DK3aMeHaI[HOHHA
u MOIUGUIIMPOBAHHBIX | 3amaHus Ut | s 3amada
MOJIIMEPOB CaMOCTOSATEIIFHOTO
peneHus
BIajeeT npaktuyeckumu | JlaboparopHas pabora; | Bompoc Ha
HaBBIKAMHU paboTsl ¢ | 3agaum Ui pemeHus B | SK3aMeHe;
XUMHYECKUMH peakTUBaMH, | ayJUTOPHH; DK3aMeHaI[HOHHA
obopynoBanuem, npubopamMu U | 3amaHus UL | s 3ajava
YCTPOMCTBAMHU JUISl ONPEJNENICHNSI | CaMOCTOSITENEHOTO
XHUMHYECKOTO COCTaBa | pEIICHUS
BBICOKOMOJIEKYJISIPHBIX BELIECTB
NOIIK-2.4 3HaeT OCHOBHOe JaboparopHoe | KoHrposbHas pabora Bomnpoc Ha
HUccnenyer CBOHCTBa | 00OpYJNOBaHME JUIS TPOBEACHUS 9K3aMEHe
BEIIECTB U MaTEPHAJIOB C | CHHTE30B, H3YUEHUS CTPYKTYPHI H
HCIIOJIb30BaHUEM cBoiicts BMC
COBPEMEHHOTO HAYyYHOTO
obopynoBaHus
yMmeeT ncmnons3oBath | KoHTponbpHas pabora; Bomnpoc Ha
COBPEMEHHOE Hay4yHOe | 3amayd Ui peIIeHHUs B | DK3aMeHe;
00opynoBaHUe IS HCCIEOBAHUS | ayIUTOPHH, DK3aMeHalMOHHA
CBOWCTB MOJYYEeHHBIX | 3amaHus U | A 3a7a4a
BBICOKOMOJIEKYJISIPHBIX CaMOCTOSATENILHOTO
COEIMHEHUH peneHust
BlajgeeT nOpu  uccienoBanuu | JlabopartopHnas pabota; | Bompoc Ha
CBOHCTB MOJMMEpOB | 3aiauu Juisl PelIeHUs B | 3K3aMeHE;
NPaKTHYECKUMHU HaBBIKAMH | ayAUTOPHUH; DK3aMeHaIOHHA
paboTsl c COBpPEMEHHBIM | 3agaHus UL | st 3ajava
o0opynoBanueM, NHpUOOpPaMU U | CAMOCTOSITEIILHOTO
YCTpPOMCTBAMHU peuieHus




TunoBbie KOHTPOJIbHbIE 32JaHUS U1 HHbIE MaTepUAJIbl, He00X0ANMBIe /IJI OLlEHKH
3HAHMi, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATeJbHOCTH, XapPAKTEPU3YIOIIHUX ITANbI
¢GopMupoBaHusi KOMIIETEeHIM B MIpollecce 0CBOEHHsI 00Pa30BaTeJIbHON NMPOrPaMMBbI

©CoNoORWN

IIpumMepHbIe BAPHAHTHI TECTOBBIX 3aJaHU I
Tecm no meme «Obwas xapaxmepucmuxa BMCy:

[Tonumep, 3T0:
a. MHoromepHoe BeLIeCTBO
b. BemecTBo, 0OCHOBOI KOTOPOTO SIBJISIOTCS MaKPOMOJICKYJIbI
C. BemecTBo HEMOIEKYIAPHOTO CTPOCHHUS
d. Coenunenue, 0Opa3yrolieecs IpU XUMHUYECKHUX MIPEBPAIICHISIX MOHOMEpa
Makpomosekyina, 3To:
a. bonbmas monekyna
b. Moekya 13 HOBTOPSIOIINXCS 3BEHbEB
C. Mornekyna, UMerOIasi HENHOE CTPOEHUE U BHICOKYIO MOJIEKYJISIPHYIO Maccy
d. Morekyna MaKpOCKOITMYECKUX Pa3MEpOB
MoHowmep, 3T0:
a. IIponykr, oO6pa3yromuiics npyu pa3inokKeHuH rnojmmepa
b. BemecTBo, XUMHUUECKUM TPEBPAIICHHEM KOTOPOTO MOJIYYAIOT MOJTUMEP
C. HuzkoMmonekynsipHoe coeqUMHEHHE CIOCOOHOE y4yacTBOBaTbh B MOJIMMEpH3allUH,
100 B MOJUKOHCHCAIIMU C 00pa30BaHUEM MAKPOMOJIEKYII
d. PeakioHHOCIOCOOHOE COSIMHEHHE, C YYaCTHEM KOTOPOro 00pa3yeTcsl Moaumep
Onuromep, 3T10:
a. Cmech IpOAYKTOB OJJHOTUITHOI'O CTPOEHUS
b. CoeauHeHue HEMTHOTO CTPOCHUSI
c. BemectBo, MosekyIsipHas Macca KOTOPOro OOJIbIlIe, YeM Y MOHOMEPA, HO MEHBIIIE,
YeM y rmojmmepa
d. TlomrMeproMoor HeBBICOKOH MOJICKYIISIPHON MacChl
[ToBTOpSsttOIIEECS 3BEHO, ITO:
a. Hammenbmas rpymnma aTromMoB, IOBTOPEHHEM KOTOpOW  cdopMHpoBaHa
MaKpOMOJIEKyJa
b. Yacte MaKpOMOJIEKYIIbI, TIOBTOPEHHEM KOTOPOil OHA 00pa3oBaHa
3BeHO, 00pa30BaHHOE MOJIEKYJION MOHOMEpA TP BXOXKACHUU B IOJTUMEPHYIO LIENb
d. Tlapa cocemHHMX MOHOMEPHBIX 3BEHbHCB
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IIpuMepHbIe BApHAHTHI KOHTPOJIbHBIX BOIIPOCOB 110 TeMaM

KOHmpO]Zbele 60Nnpocsl no meme «Dazosvie u ¢M3MU€CKM€ COCMOARUS NOSIUMEPOB).

Kakue Buabl nedopmarivii BO3MOXKHBI IPU MEXaHUYECKOM HArpyKe€HHH MOJIUMEPHOTO
obpasma?

B gem 3akioyaercss TepMOMEXaHUYECKOE UCClIeI0BaHUe 0Opasiia nonumepa’?

UYro npezcrasisger co00i U UTO XapaKTepU3yeT TepMOMeXaHnYecKasi KpuBasi?
OxapakTepu3yiTe cTeKI000pa3HOe COCTOSTHUE MOJTUMepa.

Yro Takoe Temmneparypa CTEKIOBaHUS U KaK €€ ONpeaeTuTh?

YTo Takoe BHICOKOZIACTUYECKOE COCTOSIHME U KaKOBBI €r0 0COOEHHOCTH?

Uto Takoe Temneparypa TEKy4eCTH U KaK OHa ONpeaensiercs?

KakoBbI 0cOOEHHOCTH BSI3KOTEKYYETr0 COCTOSIHUS MOIuMepa’?

[TosicuuTe CYIIHOCTD U YCIOBUSI BOSHUKHOBEHUS BBIHYKJIEHHOM BBICOKO3aCTUYHOCTH.

10 Yro Takoe Temneparypa Xpynkoctu?



IIpumepHbIe BApHAHTHI KOHTPOJIbHBIX BONMPOCOB K J1a00PAaTOPHBLIM padoTamM
KoumponwHule 6onpocul k n1abopamopnoii pabome
«Onpedenenue MONEKYIAPHOU MACCHI NOTUMEPA BUCKOZUMEMPUUECKUM MEMOOOMN»:

1. KakoBbl IpUYMHBI U CIIEACTBUS NOIUIUCIEPCHOCTH TOJUMEPOB?

2. Yro Takoe MOJIEKYJISIPHO-MAaCCOBOE PaCIIPE/IeIICHUE 1 YTO OHO XapaKTepu3yer?

3. Kakue cymecTBylOT THIBI CPEJHMX MOJEKYISPHBIX Macc IOJMMEPOB M B YEM OHHU
paznuyatorcs’?

4. B yeMm CyIIHOCTb BHMCKO3UMETPUYECKOTO METOJa W3MEPEHUs MOJEKYISIPHOW MaccChl
nosimmepa’?

5. Kak o00paOaTbIBalOTCsl SKCHEPUMEHTAIbHbIE JAHHBIE NP H3MEPEHUU MOJICKYJISPHOM
MacChl BUCKO3UMETPUUECKUM METOIOM.

6. UYro Takoe xapakTepucTHUYeCKas BA3KOCTb M KaK OHa ompeaessercs?

7. PaccMoTpuTe 3aBUCUMOCTh MEXAY XapaKTePUCTUUECKOHN BA3KOCTbIO PACTBOPA MOJIMMEpA
Y €r0 MOJIEKYJIIPHON MacCOH.

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

IIpumepHbIe BaApHAHTHI KOHTPOJILHBIX 33 IaHU I

KOHmpOJleble 3a0anusi no meme «Paoukanvrnas nojaumepuszayusr.

1. Kakue npoueccsl Ha3biBatoTCs LeMHbIMU? Kak U3MEHUTCS Cpe/iHsAs CTENEHb MOIUMEepU3aluu
HoJIMMepa MU MOJUMEPU3aLH METHIIMETaKpuiaTa B Macce ¢ MHUIIMATOPOM
a306ucu306yTHpoRUTpHIOM TipH 70 °C, ecltu yBeNMUUTH KOHIEHTPAIUIO HHUIMATOPa B 9 pas:
HE U3MEHUTCS; YBEIMUNUTCSA B 9 pa3; yMEHbIINTCS B 3 pa3a; yMEHbIIUTCS B 9 pas?

2. Onpenenute TEIIOBOM 3P PEeKT NoauMepru3aliii METUIMETaKpuiaTa B IPUCYTCTBUU
nepexkucu 0eH30MIIa , €CIIU SHTPOIUS ouMepu3auu coctasiuser 120 Jx/mons rpan, a
KpUTHYECKas TeMIepaTypa HojuMepusanuu pasaa 77 °C.

3. Uto sBNseTCS aKTUBHBIM LIEHTPOM IPU NOJMMEPH3AIMA BUHIIIOBBIX MOHOMEPOB B
TIPUCYTCTBMH HHMIMHUpYIomei cuctembl Fe*? + Ho0; :kaTHOH; aHHOH; CBOGOIHBIH paauKa;
noJuMepusanus He nporekaer?IIpuBennure cxeMy peakluy.

4. Kakue OKMCINUTENbHO-BOCCTAHOBUTENIbHBIE CUCTEMBI MOTYT UCIIOIb30BAThCS JIIs
WHUALUAPOBAHUS paJUuKaIbHBIX MporeccoB? [IpuBeanTe cxeMy noamMepusanuu CTUpoia B
MPUCYTCTBUH TPUC(alleTUIalleTOHAaTa) MapraHiia.

5. Kak u3meHuTcs CKOpoCTh OJMMEPU3alMM METHUIIaKpuiIaTa B Macce B npucyrcrsuun AVBH
ipu 70 °C, ecliu KOHIIEHTpAIUs HHUIMATOPA YMEHbIIEHA B 4 pa3a: He M3MEHUTCS; yMEHBIIHTCS
B 4 pa3za; yBennuuTcs B 4 pa3a; yMEHbIINUTCSA B 2 pa3a’?

6.IlpuBenTe N3BECTHHIE BAM HHTHOUTOPHI pauKaibHON oauMepu3aniy. Ha KoHKpeTHbBIX
IIpUMepax MOsSICHUTE MEXaHU3M UX JEHUCTBHUS.

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

Cnucox BOIIPOCOB 1JId MOATOTOBKHU K IK3aMEHY

1. TlonmmepHoe cocTosHUE Kak ocobast popma cymiecTBoBaHMs BemecTBa. Kiaccuduxarms
1 HoMeHkJ1atypa BMC.



oo

10.

11.

12.
13.

14.
15.

[MomuaucnepcHOCTs MOAMMEPOB. ['MOKOCTh TOMMMEPHBIX MOJIEKYJd. MolekyaspHas
Macca IOJIMMEPOB U METO/IbI €€ ONPE/ICIICHUS.

Tuns! peakuyun nosmkonaeHcanuu. OyHKIMOHAIBHOCTE MOHOMEPOB. LluKnu3anus kak
KOHKypupymoIas peakuus. PaBHoBecHas monukoHJeHcanus. YpaBHeHue Kaposepca.
CriocoObl MpOBEAEHUS PABHOBECHOM IOJMKOHJCHCALIUH. HepaBHoBecHas
noJuKOHJAeHcanusl. TpexmepHas — moiukoHAeHcarus. OOpa3oBaHUE SMOKCHIHBIX
OJINTOMEPOB.

Lennoit wmexanu3sm IIM. CrpoeHue u peakMOHHAs CIIOCOOHOCTH MOHOMEpOB.
PapgukanpHas nonumepusanus. WuuuunpoBaHue, pocT, 0OpbIB U Nepeaaya Lenu
IIpY paJiuKaJIbHOM MOIUMEPHU3aLUU.

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

Crpoenne u peakimoHHAs ClIOCOOHOCTH MOHOMEPOB.  MHMIIMUpOBaHME, POCT, OOPHIB
U niepejada Leny Npyu aHMOHHOW IOJIMMEPHU3aLiu.

Karanuzatoppl u“  MOHOMEpPHl B  KOOPAMHAIMOHHO-MOHHOM  IMOJMMEpHU3aLuu
Karaimsartops! Llurnepa-Harra. JInTniioprannueckue KaTaan3aTopsl.

PeakimonHas cnocoGHOCTb monuMepoB. [lonydyeHue NpuBUTHIX U GJI0K-COMOIMMEPOB.
Hectpykius BMC. Tunsl gecTpykumu.

DU3NKO-MEXaHNUECKUE CBOMCTBA MOJMMEPOB. OTIMYNE OT CBOMCTB OOBIYHBIX TBEPIbIX
Tell.

CreknooOpasHoe, BBICOKOJIACTUYECKOE U BS3KOTEKyU€€ COCTOSHUE IOJIMMEPOB.
Kpucrammaeckoe coctosiHue.

OpueHTalMOHHBIE SIBICHUA B TOJIMMEpax. AHM30TPOINHS MEXaHUYECKUX CBOWCTB.
Habyxanne u pacTtBopeHue mnonuMepoB. Pa3z0aBieHHblE U KOHLEHTPHUPOBAHHBIE
pactBopsl BMC. ITnactuduxanus.

KpemHuuiioprannueckue 1 Ipyrue 3J1€MeHTOOPraHUYECKHUEe OJTUMEPBHI.

OnexkTpuyeckue cBoicTBa nonumepHsix Tei. [lommanextponutsl. Monooomennsie BMC.

IIpumep IK3aMeHAIIMOHHOTO OHJIeTa

denepanpHOE TOCYIapCTBEHHOE OI0XKETHOE 00pa30BaTEIbHOE YUPEIKICHUE

BBICHICTO O6pa3OBaHI/II/I
«KYBAHCKHUI rOCYJAPCTBEHHBIA YHUBEPCUTET»

Hampasnenne 04.03.01 «Xumus»
202 -202__ yu.tox
Kadenpa oprannueckoii XuMUN U TEXHOJIOTHIA
Jucuunumza « BBICOKOMOJIEKYIISIPHBIE COEAMHEHUSD)

9K3AMEHAIIMOHHBINA BUIET Ne 20

1. CtpoeHue u peakiioHHast CHOCOOHOCTE MOHOMEPOB TPHU PAAUKaATFHON MOJIMMEPHU3alltu.

[TpaBuiio aHTHOGATHOCTH PEAKIIMOHHOM CITOCOOHOCTH MOHOMEPOB M PAJUKAIIOB.



2. CriocoObl MOTyYeHHUs MOJTUMEPOB CETYATON CTPYKTYPHI.

3. Onpenenure riryOuHy mpoliecca MOJIMKOHICHCAIIMK B CUCTEME, coaepikamei 49,8 T
TepedTaneBoil KucioTsl u 18,4 T riuieprHa, eciy CpeHss CTeNeHb MOJMMEpPU3alUU TPOIYKTa

noskoHaeHcanuu pasHa 80. [IpuBenure cxemy.

3aB. kaenpoit OpraHMIecKO XUMHUH U TEXHOJIOTHIA

Kpurepun oueHuBaHus pe3yJibTaToOB 00y4eHHUs

Onenka Kputepuu onieHHBaHHUsI 110 3K3aMEHY
OILICHKY «OTJIMYHOY 3aCITYKHBAET CTY/ICHT, OCBOUBIINI 3HAHUS, YMECHHSI,
KOMIIETEHIIMH ¥ TEOPETUUECKUI MaTepuall 6e3 poOesioB; BHITOJIHUBIIUI
BCE 3aJlaHusl, NPEIyCMOTPEHHbIE Yy4YeOHBIM IUIAHOM Ha BBICOKOM
KaUeCTBEHHOM YPOBHE; IPAaKTHUECKHE HABBIKM MPO(EeCCHOHATIBLHOTO
MPUMEHEHUS OCBOCHHBIX 3HaHHWH copmupoBanbl. CTyIEHT CBOOOIHO
BJIQJIEET TEOPETUUYECKUM MaTepuanoM (3HAeT KaK OCHOBHBIE, TaK U
cnenupuyYeckue CHUHTETHYECKHE METOJbl, a TakKe MEeXaHU3MbI
OCHOBHBIX  pEaKkIMii) ¥  CIIOCOOCH  CaMOCTOSITENIbHO  PEIIUTh
HK3aMEHALIMOHHYIO 3a/1a4y.
OLICHKY «XOpOILO» 3aCIyXUBAET CTYAEHT, MPAKTUYECKU IOJHOCTHIO
OCBOUBILUH 3HAHUSI, yMEHH S, KOMIIETEHIIUN U TEOPETUUECKHI MaTepual,
yueOHbIE 3a/laHusl HE OLICHEHbl MaKCUMAJIbHBIM YHUCIOM OaiioB, B
OCHOBHOM C(OPMHUpPOBAJI TMpaKTHUYECKUe HaBbIKU. CTYAEHT XOpOUIO
BJIaJIEET TEOPETUYECKUM MaTepuaoM, 3HaeT 0a30Bbleé CHHTETHYECKHE
METOAbl M HMEET TPEACTABIEHHE O MEXaHU3Max OCHOBHBIX
CUHTETMUYECKH  BAaXKHBIX  peakuuii, Ccrnoco0eH  CHpaBUTHCS  C
HK3aMEHALIMOHHOMW 3aJjadyell IIPU HE3HAYUTEIbHOW MOMOIIN CO CTOPOHBI
npenojaBaTe’s.
OLICHKY «YyJIOBJIETBOPUTEIBHO» 3aCIyKHUBAET CTYIEHT, YaCTUYHO C
npobenaMyd  OCBOMBIIMH  3HAHUS, YMEHHs, KOMIIETEHUUH WU

IToporossiii TEOPETUYECKUI MaTepuan, MHOTMe YydeOHble 3ajJjaHus JMbOo He

YPOBEHB «3» BBITIOJIHWI, JIMOO OHU OICHEHBI YHCJIOM OaJIOB OJNU3KUM K
(ynoBierBopuTe | MUHMMAaJIbHOMY, HEKOTOpBIE IPAKTUYECKHE HABBIKK HE C(HOPMUPOBAHBHI.

JIBHO) CryneHT 3HaeT 0a30Bbleé CHHTETUYECKHE METOJbl, OJHAKO IUIOXO

pasbupaercss B crenu(pUUYECKUX METOJaX M MEXaHHM3Max OCHOBHBIX
peaKkuuii, ¢ TPYAOM CHPABISETCS C IK3aMEHAIMOHHOW 3aJladyed MpHu
CYLECTBEHHON TOMOUIN CO CTOPOHBI ITPENOaBaTeIs.
OILICHKY «HEYIOBJIETBOPUTEIHHOY» 3aCITY)KMBAET CTYJIEHT, HE OCBOUBIIUN
3HaHUS, YMEHHs, KOMIIETCHIINM U TEOPETHUECKUI MarepHai, yueOHbIe
3aJlaHUsl HE BBINOJIHUI, NMPAKTUYECKUE HABBIKM HE C(HOPMHPOBAHBI.
CryneHT He cHocoOeH peHIMTh HK3aMEHAIlMOHHYIO 337ady Jaxke C
MOMOUIbIO  TpenojaBaTesis U  IJIOXO BJIAJEET TEOPETUYECKUM
MaTepHragoM (HaOJII0Jar0TCsl CYIIECTBEHHBIE OIIMOKU MPU 00CYKICHUN
0a30BbIX CHHTETHYECKHX METOJIOB).

Bricokuii
YPOBEHb «5»
(oTIM4HO)

Cpenuuit
YPOBEHB «4»
(xopor10)

MuHUMaITBHBIN
YPOBEHB «2»
(HeynoBieTBOpHU
TEJBHO)

OueHouHble cpencTBa Il MHBAJIUAOB MU JMI[ C OTPAHUYECHHBIMH BO3MOKHOCTSIMH
3JI0POBBS BEIOUPAIOTCS C YUETOM MX MHAMBHUAYAIbHBIX ICUXO(U3NYECKUX OCOOEHHOCTEH.

— IIpY HEOOXOJUMOCTH MHBATIUIAM M JIUIIaM C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 3I0POBbSI
MPEIOCTABIISAETCS AOMOJHUTENBHOE BpeMs I MOATOTOBKH OTBETAa HA SK3aMEHE;



— IpU TIPOBEJICHNUH TIPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHS WHBAINAOB U JIHII C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBBSI IIPEAYCMATPUBACTCS MCIIOIB30BAHNE TEXHHUECKUX
CpPE/CTB, HEOOXOMMBIX UM B CBSI3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCSA ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
M WHBAIMAOB TMPOIEIypa OLEHUBAHUS pE3YyNbTAaTOB OOYYEHHS MO AWUCIHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHuBaHMS PE3yIHTATOB OOYYEHHS MHBAIMIOB M JHIl C OTPAaHMYCHHBIMHU
BO3MOXHOCTSIMH 3JI0POBbSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPelI0CTaBICHUE
uHpopManuu B QopMax, aJAaNTHPOBAHHBIX K OTPAHUYEHHSIM HX 3[0POBbSI M BOCIPHUITHS
uHpOpMaLUu:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

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

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO arIapara:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

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

5. Ilepeyenb y4eOHOM JJUTEPATYPbI, MH(POPMAITMOHHBIX PECYPCOB M TEXHOJIOTHI

5.1. YueGnas auteparypa

1.Cemunkos, FO.J1. Beenenue B xumuto monmmepos [DnexTponnsiid pecype] / FO. .
CemunkoB, C.®. Xunpios, C.J1. 3aiines /CII6.: Jlans.- 2014.- 224 ¢. Pexxum gocrymna:
https://e.lanbook.com/book/40363ar1. ¢ sxpaHa.

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

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

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

Jlist OCBOEHMSI IUCLUIIMHBI MHBAIMAAMHU U JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
3/10pOBbsI MMEIOTCSl M3JJaHHS B JJIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOJIMOTEUHBIX CHUCTEMax
«Jlanp» 1 «Opai».

5.2 JlonosiHUTeIbHAS JIUTEPATypa:

1. Cemunxog, FO.J. Beicokomonekymnspubie coequuenns/ FO.Jl. CemunkoB //M.: Akagemus.
—2003.-368 c.

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

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

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

5.4. UnTepHeT-pecypchbl, B TOM 4YHCJie COBpeMeHHble TpodeccHOHATbHBIE 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CIIPABOYHbIEC CHCTEMbI

DJIeKTPOHHO-0MOMoTeuHbIe cucteMbl (IBC):

1. DBC «IOPAMT» 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 6ubdaunoreka (HIB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHbIX )KypHaJIOB Ha Poccuiickoit
wiatdopme HayuHbIX xKypHaaoB HOMKOH http://archive.neicon.ru
7. HamumoHanpHas DJJIGKTPOHHAs OWOMMOTEKa (IOCTYH K DJIEKTPOHHOM OuOIHOTEeKe
nuccepraiuii Poccuiickoit rocynapcrsennoii oubmmorexu (PI'B) https://rusneb.ru/
8. DOnekrponnas koyueknus Okcdopackoro 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 OCTYHA:

1. AwmepukaHcKas maTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlonHbIe TEKCTHI KaHAJCKUX aucceprtauit http://www.nlc-bnc.ca/thesescanada/

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

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

5. Enwmnas koyuekuus nupoBbIX 00pa3oBaTeNbHBIX 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, TyOIMKAIIMN 1
koHpepenmii http://mschool.kubsu.ru/

3. bubanorexa nHpopMaIOHHBIX pecypcoB Kadeapbl HH(HOPMAITHOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

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

6. MeTonnueckne yKazaHusi 1Jisl 00y4arOIIUXCS 10 OCBOEHUIO T CUUILIMHBI (MOLYJIs1)

VYcnemHoe u3ydeHue TUCHUIUIMHBI «BBICOKOMOJNEKYNIpHbIE COEAMHEHUS» TpeOyeT OT
CTYJIEHTOB PETYISIPHOTO TOCEIICHUs JIeKIUH, a Takke aKTUBHON pabOThl Ha MPAKTHUYECKHUX
3aHATUAX, BBIIIOJHCHUS TECTOBBIX IMPOBEPOUYHBIX pa60T, BBITIOJTHCEHUA U 3alllUThI J'Ia60paTOpHI)IX
paboT, 03HAKOMJICHHS C OCHOBHOU U JIOMIOJHUTEIHFHOU PEKOMEHIYEeMOM JTUTepaTypou.

[Ipyu MOATrOTOBKE K JIGKIIMOHHOMY 3aHSTHIO CTYJIEHTaM PEKOMEHAYeTCsl:

1) mpocMOTpeTh 3amucu OpPEAblIyLIed JIEKIUM M BOCCTAHOBUTH B IIAMATH paHEe
W3yYCHHBIN MaTepual;

2) Oeryio MpOCMOTPETh MaTepHall MPEACTOSIIEH JICKIUU, C HEJIbI0 JYYIIET0 YCBOCHUS
HOBOT'O MaTepuana,



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 JICKIMHU, €CIIN
3TO HEOOXOIUMO.

[Ipyu KOHCTIEKTUPOBAHUY JICKIIMOHHOT'O MaTepHalia CTyIEHTaM HY>KHO CTPEMHUTBCS KPaTKo,
CXEMaTU4YHO, MOCIEOBATEeIbHO M JIOTUYHO (DUKCHPOBATH OCHOBHBIC ITOJOXCHUS, BBIBOIBI,
00001eHuss U GOPMYIHPOBKHU, HE MBITAACH 3aMKMCATh BECh MPEINOJIaBaeMbIii MaTepHall CIOBO B
CJIOBO.

[Ipyu MOArOTOBKE K JIAOOPATOPHOMY 3aHATHIO PEKOMEHIYETCS:

1) BHUMATEIBHO M3YYWTh MaTEpHal NPEACTOsIIEH padOThl W COCTaBUTh ILIAH €€
BBITIOJTHEHUS;

2) ynenuTh MOBBIIIEHHOE BHUMAHHUE SKCIIEPUMEHTAIBHBIM OCOOEHHOCTSAM IPENCTOSILEN
paboTHI (MCTIOJIb3yEeMbIM PEaKTUBaM M 000pYAOBaHUIO, & TAK)KE TEXHUKE PaOOTHI C HUMH),

BreimonHaTe 1abopaTopHy0 paboTy HEOOXOIMMO aKKypaTHO H IOCIEOBATEIbHO,
OoTpakasi BCE €€ OCHOBHBIE JTambl B JIa0OpaTOpHOM >KypHaie. [l ycHemHol 3aluThl
n1abopaTopHOH pabOThl HEOOXOIUMO TIIATEILHO H3YYUTh JIEKIIMOHHBIN U, €CITH ATO He00X0IMMO,
JOTIOTHUTEIbHBIA TEOPETUYECKUN MaTepHall Mo TeMe paboThl, a TaKkKe MPABHIIbHO 3allOJTHUTH
1ab0paTOPHBIN JKypHANI, CHENaB BCE HEOOXOJHMMBIC pacdeThl U CHOPMYIUPOBAB BBIBOABI TIO
poJieslaHHOM paboTe.

[Tpu BBIMOJTHEHUN TTPAKTUYECKON PabOTHI CTyIEHTAM HEOOXOJUMO OTMEYATh T€ BOTPOCHI
U pa3jienbl, KOTOPbIC BHI3BIBAIOT y HUX 3aTPYAHEHHUS. C IENbI0 MOCIEAYIoNeH KOHCYIbTAllUU Y
npernogaBareliss. Kakaplii CTYIEHT JTOJKCH CTPEMHUTHCS aKTHBHO paboTaTh HA MPAKTHYCCKHX
3aHATUSAX U YCIEIIHO BBIOJHATH TECTOBBIE MPOBEPOUHBIE PAOOTHI.

CamocrosiTenpHass paboTa HapsIy C AyAUTOPHOM MPEACTABISET OAHY M3 BaKHEUITHX
dbopMm yuebHOro mpouecca. CamocTosTenbHas paboTa — 3TO IIaHUpyeMasi paboTa CTYACHTOB,
BBITIOJHSEMAs 10 3a/IaHUI0 W TIPU METOAMYECKOM PYKOBOJCTBE IPENoJaBaTeisi, HO 0e3 ero
HEnmocpeACTBeHHOTo ydactus. CamocTosdTenbHas paboTa mpeAHa3HauYeHa HE TOJBKO s
OBJIAJICHUS TIPEJICTABICHHON NUCIHUILTMHON, HO U JUIS (JOPMHUPOBAHUS HABBIKOB pa0OTHI BOOOIIIE,
B yueOHOH, HAay4YHOH, MpodecCHOHAIBHON NeATENbHOCTH, CIIOCOOHOCTH MPUHUMATh Ha ce0s
OTBETCTBEHHOCTH, CAMOCTOSITEIBHO pellaTh BO3HHUKAIOMIWE MPOOJIEMBI, HAXOIUTh MPAaBUILHBIC
pelIeHus u T.1I.

B ocBoeHWW NUCIUTUITMHBI WHBATUAAMH U JIUIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
3I0pOBbsS OOINBINIOE 3HAYCHHE WMEET HHJWBHyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JIOTIOTHATEITFHOE PA3bsICHEHHE YUeOHOT0 MaTepHara.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (aKTOPOM,
CIOCOOCTBYIONUM HHIUBHyaTU3aIMNA O0yYCHUS W YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TpernojaBaTeieM W OO0yJaroIlMMCS WHBAIWIOM WM JHIOM C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. MaTrepuajibHO-TEXHUYECKOe oDecriedeHne Mo AUCHUIIHHE (MOIYJII0)

HaunmeHnoBaHue crienuaibHbIX OCHAaLICHHOCTD CMeHUaIbHBIX [NepeyeHb TUIIEH3HOHHOTO
HOMEIICHHU MOMEIICHHUI pOrpaMMHOT0 obecreyeH s
Y4eOHbIe ayTUTOPHU it | MeOenb: yueOHast meOeIb Microsoft Windows;
NPOBENICHNUsI 3aHITHI JeKImoHHOro | TexHuueckue cpencrea ooyuenus: | Microsoft Office
THUIA 9KpaH, MPOEKTOP, KOMIBIOTEP
Y4eOHbIe ayTUTOPHU it | MeOenb: yueOHast meOelb Microsoft Windows;
MPOBEIEHUS sausTuid | Texauueckue cpenctsa odyuenus: | Microsoft Office

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

TEKYLIETO KOHTPOJIA )5

MPOMEKYTOYHOM aTTECTAINH

VueOHbIE ayJUTOPHH st | MebGens: yueOHas Mebeb Microsoft Windows;
npoBeJeHus JabopaTopHsix paborT. | Texnuueckue cpencrsa oOyuenus: | Microsoft Office
JlaGoparopust OpraHM4ecKON XUMUK | TIEPEHOCHOE MYJIbTHMETUHHOE

(ayn. 423C) obopynoBaHue (HOYTOYK,

IIPOEKTOP)




ObopynoBaHue:

CICIMATN3UPOBAHHAS
nabopaTopHass  MeOenb  (CTOJBI,
CTYNbs, MWKAa(bl JJIsi PEaKTHBOB U
obopynoBaHus, BBITSDKHBIC
mKadpl), CpPEICTBA  MOXKAPHOUH
0€30MaCHOCTH W OKa3aHUs MEepBOit
MEIHUITTHCKOMN TTOMOIIIH,
XAUMHYeCKas nocyna u
obopynoBaHue, BECHI

nmabopaTopHbIe eKTpoHHBIE A&D
EK-410i, snekrporumtku — 10 .,
CYWIMJIBHBI  mKad,  MeIIanku
MEXaHW4YeCKHue — 8 IIT., MELIaJIKH
maruutHeie IKA HS 7 — 8 mr,,
pebpakromerp HMP®D-454 B2M,
IpuOOpHI Ui oTpeieIeHus
temieparypsl iasnenus [1TIT — 8
IIT., XUMHYECKUE PEAKTHBBIL.

VYuebOHbie ayJIUTOPHU JUISt
KypCOBOTO MPOEKTUPOBAHUSI
(BBITTOJTHEHHUS KYPCOBBIX paboT)

Kypcoas paboTa He npexycMoTpeHa y4eOHbIM TUIaHOM.

ZIJ'IH CaMOCTOSITeILHOM pa6OTBI o6yqa}01u1/1xc51 MMpEeayCMOTPCHBI IIOMCIICHMA,
YKOMILJICKTOBAHHBIC CHGIII/IaJII/I?,I/IpOBaHHOﬁ MC6€JII>IO, OCHaAIlICHHBIC KOMHBIOTepHOfI TEXHHUKOM C
BO3MOXXHOCTBIO IIOAKIOYCHHUA K CCTH ((I/IHTepHCT» u obecrieyeHneEM AO0CTYIIa B DJICKTPOHHYIO

UH(POPMALMOHHO-00pa30BaTENBHYIO CPElY YHUBEPCUTETA.

HaunmeHoBaHue moMeleHu 11
CaMOCTOSTETFHON pabOTHI
o0OyJaromuxcs

OcHaIllEeHHOCTb MOMEIEHUN I
CaMOCTOSTENIEHON pabOTHI
oOygaromuxcs

HepequL JIMIECH3UOHHOT O
HpOFpaMNHHHY)O6eCHCqGHHH

TTomeuieHue i1t caMOCTOSATEIHLHOM
paboThI 00yJaromuxcs (IUTaTbHBIH
3an HayuHolt 6ubmuoTexn)

Meobenb: yuebHas mebOenb
Kommnexr  cnenuanun3upoBaHHON
MeOelH: KOMITBIOTEPHBIE CTOJIbI
O6opynoBaHue: KOMITBIOTEpHAs
TEXHHKa C TOJAKIIOUEHHEM K
UH(OPMALMOHHO-
KOMMYHUKAIIMOHHOU
«MHTepHeT» W OCTyIOM B
ANEKTPOHHYI0  MH()OPMAIMOHHO-
00pa3oBaTEIHHYIO cpemy
0o0pa3oBaTeNbHON  OpraHU3aINH,
BeO-KaMephl, KOMMYHUKAIIHOHHOE
obopynoBaHue, 0O0CCIICYHBAOIIEE
JOCTyll K cetu HHTEPHET
(mpoBoaHOE coeMHEeHne u
0ecrpoBOTHOE  COEIUHEHUE IO
texuonorun Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office

TTomemnieHue it caMOCTOSATEIILHOM
paboTe1 oOydatonuxcs (aya.
401C)

Meobemn: yuebHas mebenb
Kommuiexkt  cnenuanu3nupoBaHHOM
Me0OemH: KOMIBIOTEPHBIE CTOJIBI
O6opyznoBanue: KOMITBIOTE€pHAs
TEXHHKa C TOAKIIOUCHHEM K
nH}popMannoHHO-
KOMMYHHUKaIIMOHHOH
«/lHTEpHET» W JOCTYNmOM B
JIEKTPOHHYI0  MH(OPMALMOHHO-
00pa3oBaTeNbHYIO cpeny
0o0pa3oBaTeIPHON  OpTaHM3AINH,
BeO-KaMephl, KOMMYHHUKAIIHOHHOE
obopymoBaHue, oOecrneunBaronee

CCTHU

Microsoft Windows;
Microsoft Office




JOCTyl K  CETH  WHTEpHEeT
(mpoBoaHOE COEIMHEHHE u
OecripoBOJIHOE  COEJMHEHHE IO
texnosorun Wi-Fi)




