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1 Hean u 3axa4y U3y4YeHUs JUCHUILJIMHBI (MOLYJI51)

1.1 Ilean ocBOeHUST TUCHUILIHHBI

Ilenbto OCBOEHMS JUCUUIUIMHBI «BBICOKOMONEKYISPHBIE COCOUHEHUS» SBISAETCS
MOJIy4YEHUE CTYIEHTAMU MPOYHBIX TEOPETUYECKUX 3HAHUN U MPAKTHUECKHUX HABBIKOB B 00JaCTH
CHUHTE3a M HCCJIENOBAaHUS CBOWCTB IIOJUMEPOB; IPUMEHEHHE IIOJYYEHHBIX 3HAaHUN IIpU
OCYIIECTBIICHUU  MPENOAaBaTeNbCKONM  AESATeNbHOCTH 1O  mpoduio  oOpazoBaTelbHON
JUCLUIUINHBI.

1.2 3agauu aucuMNJMHBE: 0000IIEHNE U CHCTEMaTU3UPOBAHHE 3HAHUN CTYAEHTa IO
OCHOBaM XHMHH MOJUMEPOB; (popMHUpOBaHHE MPAKTHMYECKUX HABBIKOB IO IJIAHUPOBAHHUIO H
OCYLIECTBJICHUIO TEAArOrMYE€CKON NEATEeIbHOCTU M0 MPEAMETY «XHUMHS» B COOTBETCTBUHU C
TpeOOBaHUSMU 00PA30BATEIHHBIX CTAHIAPTOB.

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

JucuumimHa «BhICOKOMOJIEKYISIPHBIE COSAMHEHUS» OTHOCUTCS K 00s3aTeIbHONM YacTH,
dbopMupyemoii yuactHukamMmu oOpa3oBaTeNnbHbIX oTHOIIEeHUH broka 1 "ducuunmuasl (Momgymnu)"
yuebHoro 1uiasa. B cooTBeTcTBUU ¢ pabOYMM yuyeOHBIM IJIAHOM JAMCLMILIMHA M3ydaeTcs Ha 4
Kypce. Bua npoMexyTouHOM aTTecTalluu: 3a4eT, IK3aMEH.

N3ydenuro qucumuinHbl « BbICOKOMOJIEKYIISIpHBIE COETUHEHUS» IPEIIIECTBYET U3YyUEHHE
TaKUX JUCLUUIUINH, KaK «OO0I1as 1 Heopranuueckas Xumus», «Oprannueckas Xxumusy, «Mcropus
U METONOJIOTHs XuMHH», «Jlumaktuka xumun» ©  «HDOpMAIMOHHBIE TEXHOJIOTUU B
MPENoaBaHuu XUMUW». JlaHHAs JUCUUILIMHA SBISIETCS MPEALIECTBYIOUIEH JUIsl JUCLUILIMHBI
«MeronuKa pelieHus 3a/1a4 110 XUMUN».

1.4 IlepedyeHb NMIAHMPYEMbIX Pe3yJbTATOB O0Oy4YeHHsI MO JAUCHHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpaMMbl

N3ydyenune paHHOW y4yeOHOM [AMCUUIUIMHBI HAmNpaBiIeHO Ha (QOPMHUPOBAHUE Y
obOyyvaronuxcs cienyromux komrerenuuid: [1K 1

KO,I[ 1 HAUMCHOBAHUEC MHAUKATOPA PGSyJ’ILTaTLI O6y‘IeHI/I$I 110 JTUCIUITIJIMHE

JOCTHIKCHUA KOMIICTCHIITMN

IIK-1 CnocobeH IIaHUPOBATh U OCYIIECTBIIAThH MEAATOTMYCSCKYIO JEITSIBHOCTh 10 MPOQMIII0 MPErnoaaBacMoi
JTVICIUTUIAHBI B COOTBETCTBHH C TPEOOBAHUAME 00pa30BaTEIbHBIX CTAaHIAPTOB

UIIK-1.1 3HaeT 0a30BbIe METOAMYCCKIE TOAXOBI IS IUTAHUPOBAHHS
U OCYIICCTBICHUS MENATOTHICCKON IESTEeNBHOCTH IO

HCHOJ’IIBYGT COBPCMCHHBIC METOANYCCKUE npeaMeTy X AMUSIY

NOAXOAbI AJId INUIAHUPOBAHHSA U OCYHICCTBIICHUS
MEJAaroruuecKoil  AeATECALHOCTH IO NpEeAMETY | yMECT INIAHUPOBATH LICIIM U YCTAHABJIMBATh IPUOPUTECTHI IPU
«XHUMHSI» B COOTBETCTBHH C Tpe60BaHI/IﬂMI/I OCYIIECTBJICHUU e JaroruuecKom JCATCIBbHOCTHU 10
06paSOBaT€J'IBHBIX CTaHJapTOB npeaMeTy «XHAMUI»

BIIaJIeET COBPEMEHHBIMH TPHEMAMH TPH OCYIIECTBICHUH
MeJarornyecko AesTeNbHOCTH MO NpeAMeTy «XHUMHUS» B
COOTBETCTBUH ¢ TpeOOBaHUSAMHU 00pazoBaTeNbHBIX
CTaH/IapTOB

NIIK-1.2 3HAET COBPEMEHHBIE TEXHOJOTMH OPTaHU3ALMH Ipolecca
OCYILIECTBIICHUSI ~ O0Opa30BAaTEBHOW  JESITEIBHOCTH IO
MPOQUITIO MPErnoIaBacMOi JUCIUILTHHEI B COOTBETCTBUH C
TpeOOBaHUSAMHU 00Pa30BATEIHHBIX CTAHIAPTOB

Hcnonp3yer coBpeMeHHBIE 00pa3oBaTeNbHBIC
TEXHOJIOTUH JJIs ITNTAHUPOBAHUS U OCYIIECTBICHHUS
METarOTHYECKON  AEATENBHOCTH MO  MPOQUITIO
IIPENoJaBacMON TUCLIMIUIMHEL B COOTBETCTBUM C | yMEET IPAMOTHO HKCIIOJIb30BaTh COBPEMEHHBIC HPUOOPEI,
TpebOBaHUAMHU 00PA30BATEILHBIX CTAHIAPTOB Marepuaabl W O0OpyAOBaHWE I IUTAHUPOBAHHS W

OCYLIECTBJICHUSI ~ N€IarOTMYECKOW  AESTeNbHOCTH O
MPOGUITIO AUCIUTLTUHBI « X AMUSD

BJIaACCT COBPEMCHHBIMU KOMIIBIOTCPHBIMU TEXHOJOTHUAMU
IIpyu IUIAaHUPOBAHWMH MW OCYHICCTBJICHUHN e JarornaecKou




KOIL 1 HAUMCHOBAHUEC MHAUKATOPA Pe3yJ'ILTaTI)I OGy‘lGHI/IH 110 JTUCHUIIJIMHEC

JOCTUKCHUS KOMIICTCHIIMN

JIeSITEIbHOCTH 0 PO(MIII0 NIPEnoiaBaeMol AUCIUIUINHEIL B
COOTBETCTBHH  C  TpeOOBaHHAMH  00Opa30BaTEIBHBIX
CTaHIapTOB

Pesynbrarhl 00yueHHsI MO TUCHMIUIMHE JOCTHTAIOTCS B paMKax OCYIIECTBICHHUS BCEX
BUJIOB KOHTAaKTHOM M CAMOCTOSITENILHON PabOThl 00YJaIOIINXCS B COOTBETCTBHH C YTBEPKICHHBIM
y4eOHBIM TIITAHOM.

NuaukaTtopsl  TOCTHDKEHUS  KOMIIETEHIIMA  CUMTAIOTCS  CHOPMUPOBAHHBIMU  TIPH
JOCTH)KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTATOB O0YUCHUSI.

2. CTpyKTYypa M coepkaHHue TUCHHUILINHBI

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHUILIMHBI IO BHAaM padoT

OO6riast TpyA0EMKOCTh AMCIUILIMHBI COCTaBsieT 5 3adetHbix eauuui (180 uacoB), ux
pacripeziesieHue 1o BujaM paboT MPeICTaBICHO B TaOIHIIE

Bunsr padot Bcero Dopma 00yueHHs
4acoB OYHasl
8
! ceMecTp
cemec
P (dacer)

KonTakTHas pabora, B TOM 4ucJIe:

AyIuTOpHBIE 3aHATHSI (BCEro): 76,5 38.2 38.3
3aHATHSA JIEKIIMOHHOTO THIIA 32 16 16
1a00paTOPHBIC 3aHATHUS 40 20 20

MIPAKTHYECKHE 3aHATHS
CEeMHHAPCKHE 3aHATHS
HNuas koHTaKTHas padora:

Kontpons camocrosrensHoit pabotsl (KCP) 4 2 2
ITpomexyrounas arrecranms (MKP) 0.5 0,2 0.3
CamMocTosiTeIbHasi padoTa, B TOM YHCJIE: 67,8 33,8 34
OdopmiteHre 1ab0paTopHBIX padoT 16.8 8,8 8
CaMocTosATeNbHOE N3YUYCHNE TEOPETHUECKOTO MaTepralia 33 15 18
CaMOCTOSATEe/IbHOE PEIICHUE 313 18 10 8
IToAroToBKa K TEKYyIIEMYy KOHTPOIIO
KonTpoun: 35,7 35,7
IToaroroBka K sK3aMeHy 35,7 35.7
Oo6masn 4ac. 180 72 108
TPYd0€eMKOCTh B TOM 4HCJie KOHTAKTHas padora 76.5 38.2 38.3
3a4. ey 5 2 3

2.2 ConepxxaHue QM CUUILTHHBI
Pacripenenienre BUIOB yueOHOM paOOThI M X TPYJOSMKOCTH TI0 pa3jieiiaM JUCIHILTAHBL.
Paznenbt (TeMbl) AMCHUIUIMHBL, U3y4aeMble B 7,8 ceMecTpax (ouHas opMa 00ydeHHUs)



KonmuectBo yacos
Bueayaut
Ne HaunmenoBanue pasnenos (Tem) AyRuTOpHas OpHas
Bcero pabora
pabota
J 113 JIP CPC
1. |O6mas xapakrepuctnka BMC 6 2 - - 4
2 |MakpoMoIeKyJibl i METO/IBI H3yYCHHS HX CTPOCHHS 12 2 - 4 6
3 [omukoHAEHCATMOHHBIN METOI TIOTYYICHHUS TTOIMMEPOB 20 4 - 8 8
4 PagukanpHast momuMepu3aus 19,8 4 - 4 11,8
5 PanukanbHas cononuMepusanus 12 4 - 4 4
Hmozo ¢ 7 cemecmpe 69,8 | 16 - 20 33,8
6. VonHas nonumepu3arus 16 4 - 4 8
7. Peaxiuu B 1emsIX MOJIMMEPOB 14 2 - 8 4
8. OM3HKO-MEXaHIMYECKUE CBOMCTBA MTOMMEPHBIX TEJ 6 2 - - 4
9. ArperatHsle, (pa30BBIC U QU3HYECKIE COCTOSHUS TTOIUMEPOB 12 2 - 4 6
10. |PactBopsr BMC 10 2 - 4 4
11. |DmexTpudeckue cBoWcTBa mommuMepoB. Monooomenasie BMC 6 2 - - 4
12 KpemHuiiopranneckue u Jpyrie 3JIeMeHTOOpraHHueCKHe 6 2 i i 4
" |momumepsr
Hmozo ¢ 8 cemecmpe 70 16 - 20 34
HUTOI'O no pasoenram oucyuniurvl 139,8| 32 40 67,8
KonTponb camocrosrenbHoit pabotsl (KCP) 4 - - - -
ITpomesxyrounas arrecrars (MKP) 0.5 - - - -
IToaroToBKa K TEKYIIEMY KOHTPOJTIO 35,7 - - - -
OO61mmas TpyJ0€MKOCTh IO JUCIUILTHHE 180 - - - -

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

2.3 Copnep:xanue pa3jiesioB (TeM) THCHUNIUHBI
2.3.1 3ausaTHud JeKINOHHOr0 THIIA

®dopma TeKyIero
No | HaumenoBanwue pasnena Copeprxanue paszena
KOHTPOJIS
1 2 3 4
1. OOm1ast XapaKTepUCTHKA CaoiictBa BMC, otnuunie ux 0T HU3KOMOJIEKYJISIPHBIX
BMC coenmHennit. Kiaccnduxanus n Homenknarypa BMC.
2. | MakpoMoieKynbl U METOABI Homunucnepcaocts BMC. MonekynsapHas macca PI3, JIP16
U3YYCHHS UX CTPOCHUS MOJIMMEPOB U METOJIBI €€ OTIPEACICHUS
3. TTonukoHIeHCAMOHHBIN Tunel peakuuu noauKoHAeHcaH. OyHKIMOHAIBLHOCTh JIP1,2,4,5
METO]I TOTydeHUS MOHOMepoB. [{ukmu3anys kKak KOHKYpUPYIOIIash peaKius.
MOJIMMEPOB PaBHoBecHas [1K. Ypasaenne Kapozepca. CriocoOsr
npoBenieHus: paBHoBecHoi TTK. Hepasnosecnas I[1K.




Tpexmepnas I1K. OGpa3zoBaHue 3MOKCUAHBIX OJUTOMEPOB.

Tpexmepnas I1K.
4. PamukansHas Hennoit mexanmsm [IM. CtpoeHne u peakinOHHAS JIP6,7,9,10,
TTOJTIMEPHU3ALTH CIIOCOOHOCTh MOHOMEPOB.  PannkanmbHas -OIMMEpH3aIys. N
WunnuupoBaHue, poct, 0OpBIB U Mepenada ey Ipu Pewerue 3a0ay
paavKagbHOM momuMepu3aryu. MIHruOuTopEL.
5. PagukanpHas Peaxnus cononmumepuzanuu. KoHncranTtsl cononumepusanui. | Pewenue 3a0ay
COTIONTUMEPHU3ALTHS Cxema Q-e.
JIPS
6. | HouHnas nomumepusanus CrtpoeHue U peakIMoHHas CIOCOOHOCTh MOHOMEPOB B Pewenue 3aoau,
HOHHOW nonuMepu3zanuu. OCoOOGeHHOCTU HOHHOM Pl
oJIMMepH3aiui. VIHUIIMUpOBaHUE, POCT, OOPHIB U IIeperada 4
LIeTY TIpY KaTHOHHOHN nonauMepu3anuu. MHummposanue,
pocT, 0OpBIB U Nepeaya ey NpH aHUOHHON
momMepu3anuy. Karaamsaropsl © MOHOMEPHI B
KOOPAWHAIIMOHHO-HOHHOM mofmMepm3anuy KatamuzaTopsl
Hurnepa-Hatra. JIuTuiiopranndeckue KaTajlin3aTopsl.
7. |Peaknuu B LEMsAX MOJIUMEPOB PeaknonHast crmocoOHOCTh monuMepoB. [lomyyeHue JIP11-13,15
MPUBUTHIX U OJ0K-comoumepoB. ectpykiust BMC.
8. DuU3NKO-MEXaHUIECKUE Du3NKo-MexaHUYeCKHe CBOMCTBA noyiuMepoB. Otinane ot | Pewenue 3a0ay
CBOCTBA TTOJIMMEPHBIX TENT | CBOMCTB OOBIYHBIX TBEPABIX Tell. OpHEHTAIMOHHBIC SBICHUS
B MOJMMEpax. AHH30TPONHS MEXaHUIECKUX CBOMCTB.
0. Arperatnsle, pa3oBbie U Crexinoo0pa3Hoe,BEICOKOITACTUICCKOE U BA3KOTEKYUee T
(bu3HYecKre COCTOSHUS cocTosiHUE ToyiuMepoB.  Kpucramnugeckoe cocTosiHUE.
MOJIMMEPOB
10. PactBopsr BMC HaGyxanue u pactBopeHue nonumepon. Paz0aBieHHble 1 JIP16
KOHUEHTPUPOBAHHbIE pactBopsl BMC.
Crpykrypuposanue. [Inactupukarms.
11, Dnexrpuueckue cBOHCTBa DneKTpuuecKkre cBOMCTBa MoauMepoB. [loaumepHsie Pewenue 3a0au
moMepoB. loHOOOMeHHBIE TUAIICKTPUKA. VIOHHUTEL.
BMC
12| DnemeHTOOpPraHMYECKUE Kpemuuitopranuueckue u Apyrue JEeMEHTOOpTaHueckue | Pewenue 3a0ay
MOJIUMEPHI nonumepsl. [Ipobnema coznanus BMC ¢ 3anaHHbIMU
CBOMCTBaMH.
2.3.2 3aHATHSA NPAKTHYECKOI0 THIA (MpaKTH4YecKHe / 1adopaTopHbie padoThl)
HanmeHnoBanue pazaena N dopMa TeKy1Eero
Ne pasit TemaTuka 3aHATHI/PabOT p yi
(Tembr) KOHTPOJISt
1. |[TonukoHAEHCAITMOHHBIH CuHTe3 HOBOJAYHOH (eHOTI0-PopMaTbAeTuAHOM CMOIIBL. | Omuem no JIP
METOJ ITOJYICHHS TIOJTHMEPOB
2. |TToMMKOHACHCAIMOHHBIN [Tosrydaenne pe30abHOM CMOJTEI. Omuem no JIP
METOJI IOJYYEHUS IOJTUMEPOB
3. |[TonukoHIEHCAIMOHHBIN AHaIn3 HOBOJIAYHOW CMOJIBI (ompeeieHrue GpeHoa u Omuem no JIP
METO/]I IOJYYEHUS TOJTUMEPOB BoJbl). [lonyuenue neHorutacta Ha ocHoBe ODC.
4. |[TonuKoHAEHCALIMOHHBII [MonmukoHACHCAIHS TIIUIIEpUHA C (PTAJICBHIM Omuem no JIP
METOJ ITOYICHHS TIOJIHMEPOB aHTHJIPUIOM.
5. |[TomuKkOHICHCAIMOHHBIN [ony4yeHne cMEIICHHBIX MOTUI(PHUPOB JTHHEHHOTO Omuem no JIP

METOO ITOJIYUYCHHUA ITOJIMMEPOB

CTpPOCHHSI.




6. |PamukanbHas mosMMepH3ays PapukansHas nonumepusanus CTUposia B OJIOKe. Omuem no JIP
7. |PamukanbHas monuMepusanus | PaankanbHas nonmMmepH3anys BUHWIaleTaTa B pactsope|  Omuem no JIP
8. |PamukanbHas INonyyenue conoaumepa cTupoa ¢ 3GUpoM Omuem no JIP
COMOJIMMEpHU3aLUs METAaKpWIOBOH KUCIIOTHI OJIUMEPU3AIEeH B CYCIIEH3HH.
9. |Arperatssie, pazoBbie U ITomyyeHne CyCIeH3MOHHOTO NMOJIMBUHIIIALIETATA. Omuem no JIP
(usMyeCcKre COCTOSTHUS
HNOJMMEPOB
10. |PagmkanpHas MOIMMEPH3ALINSI YcraHOoBIIEHUE BAMSHUSI XUMUYECKOTO CTPOEHUS Omuem no JIP
METaKpUIOBBIX 3()MPOB Ha CBOWCTBA
MOJIMMETaKPUIIATOB.
11. |Peakmnuu B IETISIX TOJIMMEPOB [TonydyeHre NOJMBUHUIIOBOTO CIMPTA LEI0OYHBIM Omuem no JIP
QJIKOTOJIN30M NOJIMBUHUIIALIETATA.
12. |MakpoMOJIeKyJIbl U METO/IbI OmnpezeneHnue BECOBOTO U MOJIBHOTO COCTaBa MPOIYKTa Omuem no JIP
H3y4CHMS UX CTPOCHHUA OMBUICHHS [TOJIUBHHMIIALIETaTa (ONpeiesieHUe alleTaTHbIX
rpyI)
13. |Peakmuu B IETISIX MOJIMMEPOB [Momyyerne nonuBHHWI(GOPMAIS Omuem no JIP
14. |MoHHas momTuMepU3aIiis [Tonumepusanus ctuposia B IpUCYTCTBUH Omuem no JIP
TPUXJIIOPYKCYCHON KUCIIOTBI.
15. |MakpoMOJIEKYIIbl 1 METOIBI Jenonumepuzanys MoJIUCTUPOIA Omuem no JIP
U3YUYEHHS] UX CTPOCHHUS (momMMeTHIIMETaKpHIIaTa).
16. |MakpOMOJEKYIIbI 1 METOIBI OrnpeneneHure MOJIEKYJISIPHON Macchl OJIMMEpa Omuem no JIP
U3YUYEHHS] UX CTPOCHHSI. BHUCKO3UMETPHUYECKUM METOJIOM

3ammumra naboparopHoit padotsl (JIP), kouTposbHas padora (KP).

2.3.3 lIpumepHasi TeMATHKA KYPCOBBIX padoT
KypcoBas paboTa He mperycMOTpeHa yueOHbIM TIITaHOM.

2.4 Ilepedyenb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSTeJIbLHOI PadoThI
00y4YaKOIIUXCS M0 TUCHHILINHE

[Tepedensb yueOHO-METOUIECKOTO 00ECTICUSHHSI TUCITUTUINHBI 10
Ne Bun CPC BEITIOJTHEHUIO CAMOCTOSATENEHOW PadOTHI
1 | Odopmnenue nadopatopusix |. Kiennn, B.. Bricokomoekysipabie coequaenns / B.W. Knennn, 1.B.
pabor ®Oemycenko // CI16.: Jlanb. — 2013. —512 c. 2. Meronuveckue peKOMEHIANNH 110
peIIeH o 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.®. Xwienos, C/JI. 3aiiues /CII0.: Jlanp.- 2014.- 224 c.Pexim
nocrymna: https://e.lanbook.com/book/40363ary. ¢ sxpaHa.
3 | CamocrostensHoe perienue |. Kirennn, B.W. Beicokomonekysipasie coemuaenus / B.M. Kienun, 1.B.
3ama4 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 IToaroroBka Kk TekyuieMy |(MeToauyeckue peKOMEHJAIMK K OpraHu3aliy ayAUTOPHOM U BHEAyUTOPHOMH
KOHTPOJIIO (camocTosITENpHOM) PaOOTHI CTYACHTOB: MeToandeckue yka3anus / coct. T.IL
Cropoxenko, T.b. Ilounnox, A.B. becmanos, H.B. Jlo3za. — KpacHozmap:
Ky0anckuii roc. yu-1, 2018. - 89 c.



https://e.lanbook.com/book/4036

Y4eOHO-MeTOIYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONM pPabOThl OOYdYaIOIIMXCS M3
Yycila UHBAJIMJIOB U JIML C OTPaHMYEHHBIMHM BO3MOKHOCTSAMHU 310poBbs (OB3) npenocraistoTes
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

Jlst i ¢ HapyIIeHUSIMU 3pEHHUS:

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

— B (hopMe 3JIEKTPOHHOI'0 TIOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha si3bike bpaitns.

JIyist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

Jlnist 11 ¢ HapyIeHUsIMUM OTIOPHO-/IBUTATEIBHOTO alapaTra:

— B mieyaTHo hopme,

— B (hopMe 3JIEKTPOHHOI 0 IOKYMEHTA,

— B (opme ayamnodaiina.

JlaHHBINA TNepeyeHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0yyJaroumxcs.

3. Oopa3oBaTejibHbIe TEXHOJOI'MH, NPHMeHsieMble NPH OCBOCHHUH JAUCHMILIUHBI
(Mmonxy.Jist)

B xoze n3ydeHus IMCHUILIMHBI TPEAYCMOTPEHO UCIIOIb30BAHUE CIEAYIOIINX 00pa30BaTeIbHbIX
TEXHOJIOTHH: JIEKINH, Ta00PaTOPHBIE 3aHATH, CAMOCTOSATENIbHAS paboTa CTYJCHTOB.

KoMmneTeHTHOCTHBIM MOAX0J B paMKaxX NpenojJaBaHMs IUCLUIUIMHBI peaau3yercs B
UCIIOJIb30BAHUH MHTEPAKTUBHBIX TEXHOJIOTHIA M aKTUBHBIX METOJIOB (ITpo0IeMHast JIeKIHsI, padoTa
B MaJIbIX IPYIINax) B COYETAHUU C BHEAYTUTOPHOI paboTOIi.

WudopmanvoHHbIE  TEXHOJOTHH, TPHUMEHSEMbIE TPH U3YYCHHH JAUCIUIUIAHBL:
UCMOJIb30BaHUE  MH(MOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HH(OPMAlMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTy MHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOTMH, IPUMEHSIEMbIE TPH U3YYEHUU AUCHUTUTMHBI
— U1 JHIl C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI TIPEIYCMOTpPEHA OpraHU3aIHs
KOHCYJIbTAIIMH C UCIIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

4. OueHo4yHble CpeAcCTBa JUIA  TeKylero KOHTPOJIS  yCeBaeMOCTH M
NMPOMEKYTOYHOH aTTeCTAUH

OneHouyHble CpeACTBa MpeIHAa3HAYeHbl JJIs KOHTPOJS M OLEHKM 0Opa3oBaTeIbHBIX
JOCTHKEHUN o0yyaromuxcs, OCBOHMBIINX nporpammy yueOHOM JTUCLUTUIMHBI
«Bbvicokomonekynapnvie coeOuHeHun».

OneHouHbIE CPEACTBA BKIKOYAIOT KOHTPOJIbHBIE MaTepUalIbl JUIsl IPOBEICHUS TEKYIIero
KOHTPOJIA B popMe 3a/1aHui 1151 CAMOCTOSITENIBHOTO PEIIeHHUs, 3a4a4 JUIsl pellieHUs B ayIMTOPUH,
KOHTPOJIbHBIX paboT, KOHTPOJIBHBIX BOMPOCOB K JIA0OPAaTOPHBIM paboTaM, U MPOMeEKYTOUHOM
arrecTanMu B popmMe BOIIPOCOB U 3a/1a4 K IK3aMEHY.

CTpyKTypa OLllEeHOYHBIX CPEICTB AJIS TeKylIeil U MPOMeKYTOYHOH aTTecTaluu

Kon u HanmeHoBaHue HanmeHOBaHHE OLIEHOYHOTO CpPEICTBA
Ne Pesynbrarsl 00ydeHus "
HHIIIKaTopa Texymmii [IpomexyrouHas
n/n (B cooTBeTcTBUH C 1I. 1.4)
(B cooTBeTcTBUH C 1. 1.4) KOHTpPOJIb aTTecTalus
HIIK-1.1 3HaeT ©OasoBble Meronuueckue | KoHTposbHas Bonpoc Ha
MOAXOMBI VIS TIAHMPOBaHMA | | paboTa; 9K3aMeHe
Vcnomsyer COBPCMCHHLIC OCYILIECTBJICHUS TIE€Jaroru4eckoi 3anaun st
METOJMYECKHE TIOAXOMbI IS
1 a JIXOIBL AL JEATeIbHOCTH M0  mpeamery | PCHICHHA B
TUIAaHWPOBAHUS u
P «BBICOKOMOJIEKYJISPHBIE ayauTopun
OCYILECTBIICHUS
TeJIaroruyeckoil aestenprocTy | OO CHMHCHID




ne,uarornquKoﬁ JACATCIBHOCT
no TNpoUIII0 TIpernoaBaeMo
JUCHHUIIVIMHBI B COOTBETCTBUU
TpeOOBaHUSIMHU

00pa3oBaTeNbHBIX CTAHAPTOB

u
)51
C

TpeOOBaHUSIMU 00pa30BaTENLHBIX
CTaH/IapTOB; yYMeeT T'paMOTHO
HCTIONB30BaTh COBpEMEHHBIE
puOopHI, MaTepuabl u
00opyIoBaHHUE IS TUTAHUPOBAHUS
u OCYILECTBIICHUS
MEeIarOrMYecKOll  JCSTEeNbHOCTH
mo  MpoQWI0  IUCHUTUIHHBI
«BBICOKOMOTIEKYTISIpHBIE
COCIMHEHUS» | BIajJeeT
COBPEMEHHBIMH KOMITBIOTEPHBIMHU
TEXHOJIOTHSIMU npu
TUIAHUPOBAHUH U OCYLIECTBICHUU
MeJaroruyeckol  JesTeIbHOCTH
nmo mnpoduio  MpemnojgaBaeMoit
JTUCHHATUTMHBEL B COOTBETCTBHHU C
TpeOOBaHUAMH 00pa30BaTEIHHBIX
CTaHJapTOB

no mnpeamery «XuMmus» B | yMeeT IuUlaHupoBath uenu u | JlaboparopHas
COOTBETCTBUH C Tpe6OBaHI/I}IMI/I yCTaHABJIIMBATh NMPHOPUTETHI NIPH pa60Ta;
06pa30BaTCHLHLIX CTaHIapTOB OCYILIECTBJIEHUH Heﬂarornqec[{oﬁ 33,[[3‘{1/1 JJIsL
JEATEILHOCTA 10 mpeamery | PCHICHHA B
«BBICOKOMONEKYTAPHbIE ayAuTOpuH
COCANHEHUS
BIIaICET coBpeMeHHBIME | JlabopaTopHas
[pUeMaMy TIPU OCYIIECTBIeHuH | paboTa;
MEJaroruyeckor  JesITeIbHOCTHU 3agaun qus
o npeamery | PEIICHHS B
«BBICOKOMONEKYIAPHEIE ayAuTopun
COEJMHEHUS» B COOTBETCTBUH C
TpeOOBaHUAMH 00pa30BaTEIHHBIX
CTaH/aPTOB
HIIK-1.2 3HAaeT COBpEeMeHHbIe TexHojormu | JlaboparopHas
OpTaHM3aIN mpouecca | pabora,
Hcnons3yer COBPEMEHHBIC | ocyIiecTBICHHS 3amaun s
00pa3oBaTe/IbHBIC TEXHOIOTHH 00pa3oBaTeNbHON JEATENBHOCTH | PELICHUS B
U ITaHUPOBAHUA U | mo mnpoduno mpenopaBacMoi | ayAUTOpUU
OCYIICCTBIICHUSA IUCHUIJIMHBL B COOTBETCTBUU C

TunoBbie KOHTPO/IbHBbIC 32JaHUS MJIA HHbIE MAaTEPHAJIbI, HCOOXOAMMBIE VISl OLCHKH
3HAHMH, YMEHH, HABBIKOB H (MJIH) ONBITA AEATEIbHOCTH, XaPaKTePU3YOLIHMX 3TAIbI
(opMupoBaHusI KOMIIETEHIIHII B IpoLecce 0CBOCHUsI 00pa30BaTeJILHOM IPOrPaMMBbI

IIpuMepHbIe BADHAHTBI TECTOBLIX 3aJaHU I

Tecm no meme «Obwasn xapakmepucmuxa BMCy:

1. Tlomumep, 3TO:

a. MHoroMepHoe BEIeCcTBO
b. BemiecTBO, OCHOBOW KOTOPOTO SIBISIOTCS MAKPOMOJIEKYIIbI
C. BemecTBO HEMOIEKYIAPHOTO CTPOCHHUSA

d. COC,Z[I/IHCHI/IC, 06pa3y101ueec;1 IIpHU XUMHUYCCKUX IMPCBPALICHHUAX MOHOMCPA

2. Makpomorexyia, 3To:

b.
C.
d.

a. bonpmas monekyna

Mosnexyia u3 NOBTOPSIONINXCS 3BCHbEB
Monekyia, UMeIIast LEMHOE CTPOCHUE U BBICOKYIO MOJIEKYJIIPHYIO MacCy
Mosnekyita MaKpOCKOIIMYECKUX Pa3MEPOB




3. Monowmep, 3710:
a. Ilpomykt, 0Opa3yromuiics mpu pazIoKeHUH IMOJuMeEpa
b. BemecTBo, XUMHUUECKHM TPEBPAILICHHEM KOTOPOTO MOJIYYAIOT OJUMEP
C. HwuskomomnekynspHoe coelWHEHHE CIOCOOHOE y4acTBOBaTh B IOJMMEPHU3ALUH,
1100 B MOJMKOHCHCAIUH ¢ 00pa30BaHUEM MaKPOMOJIEKYJI
d. PeakmuoHHOCIIOCOOHOE COCIMHEHHE, C YIACTHEM KOTOPOro 00pa3yeTcs MoIuMep
4. Onuromep, 3TO:
a. CMech NpOAYKTOB OJJHOTUITHOTO CTPOCHHUS
b. CoeauHeHue HEMTHOTrO CTPOCHUS
C. BemectBo, MonekysipHas Macca KOTOpOro OoJIblIe, YeM Y MOHOMEpPA, HO MEHBIIIE,
4yeM y nojaumepa
d. TToauMepromMosior HEBLICOKON MOJICKYIISIPHON MacChI
5. TloBropsroieecs 3B€HO, 3TO:
a. Haumenbpmias rpymnma aToMOB, TOBTOPEHHEM KOTOpOil  copmupoBaHa
MaKpOMOJIEKyJa
b. Yacth MaKpOMOJIEKYJIbI, IOBTOPEHHEM KOTOPOi OHa 0Opa3oBaHa
C. 3BeHo, 00pa3oBaHHOE MOJIEKYJIOH MOHOMEpA IIPU BXOKACHUH B TOJUMEPHYIO LIEIh
d. Ilapa cocemHUX MOHOMEPHBIX 3BEHBCB

IIpumepHbIe BapHAHTHI KOHTPOJILHBIX BOIIPOCOB M0 TeMaM
Koumponvnvie sonpocwt no meme «@aszosuvle u ghusuneckue coCmosaHus NOIUMEPOBY.

1. Kakue Buasl nedopMariuii BOZMOKHBI TPU MEXaHHYECKOM HArpyXEHUHU TOJTUMEPHOTO
obpasma?

B gem 3akimoyaercsi TepMOMEXaHUIECKOE UCCIIe0BaHUe 0Opasia moimmepa?

Uro npezacTaBnseT co0O0M U UTO XapaKTepu3yeT TepMOMeXaHndYecKash KpuBasi?
OxapakTepu3yiTe CTeKI000pa3HOe COCTOSHUE MTOTMMEPA.

Uto Takoe TemmepaTrypa CTEKIOBaHHUS U KaK €€ ONpeAeTUTh?

Uto Takoe BRICOKODIIACTHYECKOE COCTOSTHUE U KaKOBBI €r0 OCOOCHHOCTH?

Uto Takoe TeMmeparypa TEKy4eCcTH U KaK OHa Ompesensercs?

KakoBbI 0cOOEHHOCTH BSI3KOTEKYYETr0 COCTOSIHUS TIOTMMepa’?

[TosicHuTe CYIIHOCTH U YCIOBUSI BOSHUKHOBEHUS BBIHYKJIEHHOUW BBICOKOIJIACTUYHOCTH.
10 Uro Takoe TeMiieparypa XpynkocTu?

CoNoOAEWN

IIpnMepHbIe BAPUAHTHI KOHTPOJIBHBIX BOIIPOCOB K JIAG0PAaTOPHBIM padoTam
KoumponwHule 6onpocul k n1abopamopnoii pabome
«Onpedenenue MONEKYIAPHOU MACCHI NOTUMEPA BUCKOZUMEMPUUECKUM MEMOOOMN»:

1. KaxoBbl IpUUUHBI U CIEICTBUS TOTUAUCIIEPCHOCTH TOTUMEPOB?

2. Yro Takoe MOJIEKYJSIPHO-MAaCCOBOE paclpe/ie]IeHne U YTO OHO XapaKTepu3yer?

3. Kakme cymecTByIOT THIBI CPEIHHX MOJEKYSPHBIX Macc IOJMMEPOB M B UYEM OHHU
paznuyarorca’?

4. B 4yeM CyIIHOCTb BHMCKO3MMETPUYECKOTO METO/la W3MEPEHHsS] MOJEKYISIPHOW Macchl
nonumepa’?

5. Kak oOpaOaThiBalOTCsl SKCIIEPUMEHTAJIbHBIE JAaHHbIE MPU W3MEPEHUU MOJIEKYIISIPHOMN
Macchl BUCKO3UMETPHUUYECKUM METOJIOM.

6. Yro Takoe xapakTepucTHyecKas BA3KOCTh M KaK OHa ompesenseTcs?

7. PaccMmoTpuTe 3aBUCUMOCTb MEXAY XapaKTepUCTUYECKOH BA3KOCTBHIO PACTBOpA MOIUMEPA
U €r0 MOJIEKYJIIPHON MacCoil.

8. OxapakTepu3yiiTe BEJIMUNUHBI, BXOIAIIME B ypaBHeHuEe Mapka-Kyna-XayBuHka.



IIpumepHbIe BAPUAHTHI KOHTPOJIbHBIX 3aaHUI

KOHmpOJleble 3a0anusi no meme «Paouxkanvrnas nojaumepusayusr.

1. Kakue npoiiecchl Ha3bIBatOTCs HEMHbIMU? Kak U3BMEHHUTCS CpeHssl CTENEeHb MOJUMEPU3alUun
MOJIMMEPA MPHU MOJMMEPHU3AIMU METHIMETAKpUIIaTa B Macce C UHUIIMATOPOM
azo6ucu3o6yruporntpunoM npu 70 °C, eciu yBenMuuTh KOHIIEHTPAIMIO HHUIIHATOPA B 9 pas:
HE U3MEHUTCS; YBEJIUUUTCS B 9 pa3; yMEHBIIUTCA B 3 pasza; yMeHbIIUTCS B 9 pa3?

2. Onpenenure TemaoBoi 3hHekT noaruMepHu3aluu METUIMETaKpUIaTa B IPUCYTCTBUU
nepekucu 0eH30MIa , €CIIM SHTPONUA noauMepusanuu cocrasister 120 [x/mMonb rpag, a
KpUTHYecKas TeMIepaTypa Hojumepusanuu pasua 77 °C.

3. Yto sBII€TCSA AKTUBHBIM LIEHTPOM IIPH MOJIMMEPU3ALMU BUHIUIIOBBIX MOHOMEDPOB B
TIPUCYTCTBUM HHUIMHUpYIomIeii cucteMbl Fe*2 + H,0; : KaTHOH; aHHOH; CBOGOIHBIIH paguKa;
nojJuMepusanus He nporekaer?[Ipuseaure cxemy peakiuu.

4. Kakue OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE CUCTEMbBI MOTYT UCIIOIB30BATHCS IS
MHULMMPOBAHUS paiuKaibHbIX poneccos? [IpuBenure cxeMmy nojauMepu3aiy CTUPOJIa B
IPUCYTCTBUH TPUC(AlleTUIAllETOHATa) MapraHiia.

5. Kak u3meHuTcs CKOpoCTh OJIMMEpU3alii MeTUIaKpuiiaTa B macce B mpucyrcrsu AVUBH
ipu 70 °C, ecniu KOHIIEHTpAIUs HHUIMATOPA yMEHbIIEHA B 4 Pa3a: He H3MEHHUTCS; yMEHBIIUTCS
B 4 pa3a; yBenuuutcd B 4 pa3a; yMEHbIIUTCS B 2 pa3a?

6.HpI/IBeI[I/ITe HN3BCCTHBIC BaM I/IHFI/I6I/ITOpI>I pa,[[I/IKaJ'IBHOI\/’I MoJInMepuru3anu. Ha KOHKPCTHBIX
npuMepax MmosACHUTEC MCXaHU3M UX I[Cf/iCTBI/IS[.

3a4eTHO-IK3aMEeHAIHOHHBIE MAaTepuadbl [Jsi MPOMEXKYTOYHOH  aTTecTaluu
(3x3ameH/3a4eT)

Cnucox BOIIPOCOB AJIA MOATOTOBKHU K IK3aMEHY

1. TlomumepHoe cocTosiHUE Kak ocobas popma cymiecTBoBaHus BerecTBa. Kimaccudukarus
n HoMeHKsatypa BMC.

2. TNomumucnepcHOCTh MONMMMEPOB. [HMOKOCTh MOMMMEpPHBIX MOJIEKYNI. MoeKymspHast
Macca MOJIMMEPOB M METOJIbI €€ ONpeAeTICHHUS.

3. Tunsl peaknyun noduKoHACHCANH. OYHKIIMOHATEHOCTE MOHOMEPOB. LMKmu3amms kak
KOHKypHpymomas peakius. PaBHOBecHass mojmkoHJeHcanus. YpaBHeHue Kaposepca.
CrocoObl TpOBEJIEHUS! PABHOBECHOW MMOJIMKOHIEHCALIUH. HepaBHoBecHas
noJMKOHJeHcalusl. TpexmepHas — mojukoHAeHcarus. OOpa3oBaHUE SMOKCHIHBIX
OJIUTOMEPOB.

4. lennoit wmexanusm IIM. CrpoeHue u peakIMOHHas CIIOCOOHOCTb MOHOMEpOB.

PagukanpHast momMepu3arsl. WuannmupoBanue, poct, OOpIB U Tiepeiava HemH

IpU pavKaJIbHOU MOJIMMEPU3ALINH.

PanukanbsHas cononumepusaus. Koncrants! cononumepusanuu.  Cxema Q-e.

6. CrpoeHue U peakIOHHas CIIOCOOHOCTh MOHOMEpPOB. VIHUIIMMpOBaHUE, POCT, OOPHIB U
nepeaya eny Npu KaTHOHHOW MOJMMEPH3alHH.

o

7. CrpoeHue u peakiuoHHAsI criocOOHOCT, MOHOMEpOB.  MHHMIMupoBaHHe, pOCT, OOPHIB
U Iiepejayda Heny Npyu aHMOHHOW MOJIMMEpHU3aliy.



10.

11.

12.
13.

14.
15.

Karanuzatoppl u  MOHOMEpPHl B  KOOPJAMHALMOHHO-MOHHOW  IMOJIMMEPHU3ALUU
Karanuzatopsl lurnepa-Harra. JIutnitoprannueckre KaTaanu3aTopsbl.

PeaknmonHas ciocoOHOCTh OTUMEPOB. [lomydeHne IPUBHUTHIX U OJIOK-COMOIUMEPOB.
Hectpykuuss BMC. Tumnbl necTpyKiumu.

DU3NKO-MEXaHUUECKHE CBOMCTBA MOIMMEPOB. OTINYUE OT CBOMCTB OOBIYHBIX TBEPIIBIX
Tel.

CrexnooOpasHoe, BBICOKOXJIACTUYECKOE M BA3KOTEKY4EE COCTOSHUE IIOJIMMEPOB.
Kpucraminueckoe coctosiHue.

OpueHTaMOHHbBIE SABJICHUS B IOJUMEpax. AHU30TPOMNUS MEXaHUYECKUX CBOMCTB.
Habyxanne u pactBopeHue mnonumepoB. Pa3z0aBieHHblE U KOHIEHTPUPOBAHHBIE
pactBopel BMC. ITnactudukanus.

Kpemuuitoprannueckue u Apyrue 3J€MEHTOOPraHUYECKUE MTOTUMEPBI.

DneKTpUUeCKUe CBOMCTBA MOMMEPHBIX Tel. [lommanekrponutsl. MoHooOMenHbIe BMC.

IIpumep IK3aMeHAIIMOHHOTO OHJIeTa

d)enepanLHoe rocyaapCTBEHHOC 6IO,H)K6THOG 06paSOBaTeJ'IBHOG YUpCKIACHUC

BBICIICTO O6p330BaHI/II/I
«KYBAHCKHUI T'OCYJAPCTBEHHbBI YHUBEPCUTET»

Hamnpagsnenue 04.03.01 «Xumusi»
202 _-202__ yu.rox
Kadenpa opranndeckoit XUMHH U TEXHOJIOTUN
Jucuuninmnza «BbICOKOMOJIEKYIISIPHBIE COCTUHEHU S

3K3AMEHAIIMOHHBIN BUJIET Ne 20

1. CtpoeHue u peakiiMoHHas ClIOCOOHOCTh MOHOMEPOB MPH paguKaIbHONU MOJTUMEPHU3AIIH.

HpaBI/IJ'IO aHTHOATHOCTH peaKHHOHHOﬁ CIIOCOOHOCTH MOHOMCPOB U paIUKaJIOB.

2. CriocoObl MOTy4eHHUs TOJIUMEPOB CETYATON CTPYKTYPHI.

3. Onpenenute ryOUMHY mpoiiecca MOTUKOHACHC AU B CUCTEMe, coepikaieit 49,8 T

TCpC(I)TaHeBOﬁ KHCJIIOTHI U 18,4 ' TITIMICpHUHA, €CIIU CPCAHASA CTCIICHD IOJIMMEPU3AIUN IIPOAYKTA

nonukoHnaeHcanuu pasHa 80. [IpuBegure cxemy.

3aB. kadenpoit OpraHNIecKOd XUMHH U TEXHOJIOTUN




Kpurepun oneHuBaHusi pe3yJbTaToB 00y4YeHHusl

OneHka

KpI/ITepI/II/I OIICHUBAHMA 110 9K3aMCHY

Beicoknii
YPOBEHB «5»
(oTIM4HO)

OLICHKY «OTJIMYHO» 3aCIYKHBAET CTY/ICHT, OCBOMBIIHNIA 3HAHUS, YMEHUS,
KOMITETEHIIH U TEOPETHYECKUI MaTepuall 6e3 MpoOeIoB; BBITOIHUBIINI
BCE 3a/aHUs, TNPEAYCMOTPEHHbIE Y4YeOHBIM IUIAHOM HA BBICOKOM
Ka4eCTBEHHOM YPOBHE; IPAKTUYECKUE HABBIKH TNPO(ECCHOHATEHOTO
NPUMEHEHHUS OCBOEHHBIX 3HaHUI copmupoBanbl. CTyneHT CBOOOIHO
BJIaZICET TEOPETHYECKHM MaTepHajoM (3HaeT KaK OCHOBHBIC, TaK M
cnenu(UYecKkue CHHTETHYECKHE METOJbl, a TaKKe MEXaHU3MbI
OCHOBHBIX  pEaKUUi) © CHOCOOCH  CaMOCTOSATENBHO  PEIIUTH
9K3aMEHAIMOHHYIO 33/1a4y.

Cpenuuit
YPOBEHb «4»
(xopor10)

OLICHKY «XOpOILO» 3aCIyXUBA€T CTYAEHT, NPAKTUYECKU IIOIHOCTBIO
OCBOMBIIHH 3HAaHUA, YMCHUA, KOMIICTCHI U U TeOpeTI/ILIGCKI/Iﬁ marcpuall,
yueOHble 3aJlaHusl HE OLIEHEHbl MAaKCHUMaJbHBIM YHUCIOM OaijoB, B
OCHOBHOM C(OPMHUPOBAJI TMPAKTHUYECKUE HABBIKH. CTYAEHT XOPOUIO
BJaJIe€T TEOPETHUUYECKHUM MaTepuaoM, 3HaeT 0a30Bble CHUHTETHYECKHE
METOABI u HUMECT npeaAcCTaBJICHUC (6] MEXaHUu3Max OCHOBHBIX
CUHTETUYECKH  B@KHBIX  peakuuil, CcHnocoOeH  CIpaBUTbCA  C
HK3aMEHALlMOHHOM 3a7a4el IpU HE3HAYNUTEIbHOM IIOMOIIU CO CTOPOHBI
IpenoaaBareds.

[ToporoBssiii
YPOBEHB «3»
(ynoBieTBopute
JIBHO)

OLICHKY «YyJOBJIETBOPUTEIIBHO» 3aCIY’)KMBAa€T CTYIAEHT, YacCTU4YHO C
npoberaMyd  OCBOMBIUMM  3HaHUS, yMEHHs, KOMIIETEHIIMH MU
TEOPETUYECKUI MaTepuasa, MHOTue YydeOHble 3ajaHusi JMOO He
BBIMOJIHWJ, JMOO OHU OLIGHEHbl YHUCIOM OamioB OJM3KUM K
MUHUMAaJIbHOMY, HEKOTOpbIE MPAKTUYECKNE HAaBbIKU HE COPMUPOBAHBI.
CryneHT 3HaeT 0a30Bble CHHTETUYECKME METOMbI, OJHAKO IUIOXO
pazbupaercs B crnenupUYECKUX METOJaXx M MEXaHU3Max OCHOBHBIX
peakuuii, ¢ TPyIOM CIPAaBIAECTCI € DK3aAMECHALMOHHOW 3aJadyeil Ipu
CYIIECTBEHHOM ITOMONIX CO CTOPOHBI NPENOAaBaTENS.

MuHUMATBHBIN
YPOBEHB «2»
(HeynoBieTBOpHU
TEJBLHO)

OLIEHKY «HEY/OBJIETBOPUTEIILHOY 3aCIy>KUBAET CTYACHT, HE OCBOUBIINN
3HAaHUA, YMCHH, KOMIICTCHIUN U TeOpeTI/I‘IeCKI/Iﬁ marcpuall, yqe6HBI€
3aJaHisl HE BBIMOJHWI, NPAKTUUYECKUE HABBIKU HE C(HOPMHPOBAHBI.
CTy#eHT He CmocoOeH peImuTh HSK3aMCHAIMOHHYIO 3ajady Jaxe c
IOMOIIIBIO  TIpErojAaBaTeNis M IJIOXO  BIaJEeT TEOPETUYECKUM
MaTepuaioM (HaOIr0Aar0TCsl CYIIECTBEHHbIE OMIMOKH MPU 00CYXKIEHUU
0a30BbIX CHHTETHYECKUX METOJIOB).

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3JI0pPOBBS BEIOUPAIOTCS C YUETOM MX MHAMBHUAYAIbHBIX ICUXO(U3NYECKUX OCOOEHHOCTEH.
— IpY He0OXOMMOCTH UHBAIM/IAM H JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
IIPEAOCTABIIAETCS TONOJHATEIBHOE BPEMS ISl IOJArOTOBKH OTBETA HA DK3aMEHE;
— IIpU MPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTaTOB 00yUEHHsI MHBAJIUIOB U JIUIL C
OTPAaHNYEHHBIMU BO3MOYKHOCTSIMHU 370POBBS MPEyCMATPUBAECTCS HCIIOIb30BAHNE TEXHHUUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIBHBIMUA OCOOEHHOCTSIMH,
— IIpU HEOOXOAUMOCTH JJIsl 00YYaIOIIUXCS C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOILESypa OLCHUBAHUS pE3yJIbTAaTOB OOydYeHHs 10 JAUCHUILUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.
IIponienypa oneHMBaHUsI PE3yJIbTaTOB OOy4YEHHMsS MHBAIUIOB U JIUI[ C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCHMUILTUHE (MOAYNIO) MpeaycMaTpUBaeT MpPeloCTaBlIeHUE
uHpopmanuu B (opMax, aZaNTUPOBAHHBIX K OTPAHMYCHHUSIM HX 3J0POBbS U BOCIPHUATHUS

nHpopmanuu:




Jis 11 ¢ HapYIICHUSIMHA 3PEHUS:

— B TIeYaTHOUW popMe YBEITUICHHBIM MIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JUuist I ¢ HApYIIEHHUSIMU CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
o0yyJaroumxcs.

5. Ilepevennb y4eOHOI JIUTepaTypbl, HHPOPMANMOHHBIX PeCypPCOB H T€XHOJIOTHil

5.1. YueOHasi auTeparypa

1.Cemunkog, }O./1. Beenenue B xumMuro moauMepos [DrekTponusii pecype] / FO. /L.
CemunkoB, C.®. Xwunpios, C.J1. 3aiines /CII6.: Jlans.- 2014.- 224 ¢. Pexxum gocrymna:
https://e.lanbook.com/book/40363ar. ¢ 3kpaHa.

2. Knenun, B.W. Beicokomonekyrsipusie coeaunenust / B.W. Knennn, 11.B. @enxycenko //
CII6.: JIanb. — 2013. 512 c.

3. Knenun, B.W. BricokoMonekymnsipHble coeuHenus [ nekTponHbli pecypc] / B.M. Knenun,
N.B. ®enycenko // CII6.: Jlans. —2013. -512 c. .

Pexxum mocryma: https://e.lanbook.com/book/58423ari1. ¢ sxpaHa.

Jl11s ocBOEHHS AUCHMILTUHBI HHBAIMAAMH U JIUIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbS MMEIOTCSI M3JaHHsI B AJIEKTPOHHOM BHJIE B JJEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanp» 1 «OpaiT».

5.2 JlonosiHUTEIbHAS JIUTEPATYpa:

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

2. JleiikuH, }0.A. ®u3nko-XxMMHUYECKHE OCHOBBI CHHTE3a MTOJINMEPHBIX COPOEHTOB
[DnexTponHbIi pecypc] : yaueObHoe nmocodue / FO.A. JlelikuH. — DIeKTpoH.1aH. —

Mocksa : U3natensctBo "Jlabopatopus 3nanuii", 2015. — 416 c. — Pexum nocryna:
https://e.lanbook.com/book/70769 . — 3ar. ¢ skpaHa.

5.3. Illepuoauyeckue u3IaHusl:
1. XKypnan «BbicokomMomneKyIspHble coeTuHeHus"

5.4. NHTepHeT-pecypcbl, B TOM 4YHCJIe COBpPeMeHHble NpodeccHOHAIbHbIE 0a3bl
JAHHBIX U I/IH(l)OpMalll/IOHHble cnpaBOque CUCTEMBbI

JIeKTPOHHO-0ubIMoTeuHbIe cuctemMbl (IBC):

1. OBC «IOPAUT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IpodeccnonanbHbie 0a3bl JAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuansr uznareascrsa Wiley https://onlinelibrary.wiley.com/

rwpn =
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5. Hayunas snextponnas 6ubnuorexka (HOB) http://www.elibrary.ru/
6. IlosHOTEKCTOBBIE apXMBBI BEAYIUX 3alaHBIX HAYYHBIX KYypHAJIOB Ha Poccuiickoi
iatdopme HayuHbIx )xypHanoB HOMKOH http://archive.neicon.ru
7. HaumoHanmpHass sjeKTpoHHas OuOnworeka (JMOCTym K DJIEKTPOHHOW OuOIMOTeKe
nuccepraiuii Poccuiickoit rocynapcrsennoi oubnmuorexu (PI'B) https://rusneb.ru/
8. DmnexrponHas koymekius Oxchopackoro Poccutickoro ®onna
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/

Pecypchl ¢B0O0OOIHOTO T0CTYMIA:

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

2. TlonHble TEKCTHI KaHACKUX aAuccepranmii hitp://www.nlc-bnc.ca/thesescanada/

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

4. HWudopmanuonnas cucreMa "EqmHoe 0KHO JocTymna K 00pa3oBaTeIbHBIM pecypcam!’
http://window.edu.ru/;

5. Enwmnas koyuekuus nupoBbix 00pa3oBarTelibHbIX pecypcos http://school-
collection.edu.ru/ .

1

CoOcTBeHHBIC JIeKTPOHHBbIC 00pa3oBaTe/ibHbIe M HH(POPMALMOHHBIE PeCypPChI

KyoI'y:

1. Cpena moayiapHOTO IuHamMuueckoro oOyuenwus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, IyOJIUKalUNA 1
koH(pepenmmii http://mschool.kubsu.ru/

3. bubnuoreka nHPOPMAIMOHHBIX pecypcoB Kadeapbl HH(HOPMALMOHHBIX
oOpazoBarenbHBIX TeXHOMOTHH http://mschool.kubsu.ru;

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

6. MeToanyeckue yKazaHus JJs1 00y4al0MXCs 0 OCBOEHU IO THCHMIIJIMHBI (MOIYJIs1)

VYcenenHoe u3ydeHHe IUCLUILIMHBI «BBICOKOMOJNEKYISIpHBIE COETUHEHUs» TpeOyeT OT
CTYJICHTOB PEryJsipHOTO TIOCEIICHUs JIEKIIUH, a TakXe aKTUBHOW pabOoThl HAa MPaKTUUYECKHX
3aHATUAX, BBIIIOJIHEHUS TECTOBBIX MPOBEPOUYHBIX PA0OT, BHIMOJIHEHUS U 3alUTHI JJAOOPATOPHBIX
paboT, 03HAKOMJIEHUS] C OCHOBHOM U JIOMOJHUTEILHON pEKOMEHYEMOM JIUTEPATYPOH.

IIpy NOArOTOBKE K JIEKIMOHHOMY 3aHATHUIO CTYJIEHTaM PEKOMEHYeTCs:

1) mpocMOTpeTh 3amucd OpPEbIIylIed JIeKIUH M BOCCTAHOBUTH B MaMATH paHee
U3Y4YEHHBIN MaTepHall;

2) 0ersyio MPOCMOTPETh MAaTEepUaN MPEACTOSIICH JICKIMH, C LENbI0 JIyYIIero YCBOCHUS
HOBOT'O MaTepHaa;

3) caMOCTOSTEIBHO MPOPadOTaTh OTIENbHbIE (PPArMEHTHI TEMbI MPOILION JICKIMHU, €CIN
3TO HEOOXOMMO.

HpI/I KOHCIICKTUPOBAHUU JICKIIUOHHOT'O MaT€purajia CTYACHTaAM HY>XHO CTPEMHUTLCS KPaTKo,
CXEMaTHYHO, MOCJIEIOBATENbHO M JIOTHYHO (PUKCUPOBATH OCHOBHBIE IIOJIOKEHUS, BBIBOJIBL,
0000m1eHNsT 1 GOPMYIMPOBKH, HE THITASICh 3alUCaTh BECh MPEMOIaBaeMblii MaTepuai CJIOBO B
CJIOBO.

[Ipu MOAroTOBKE K JIaOOPAaTOPHOMY 3aHATHIO PEKOMEHIYEeTCS:

1) BHMMATENbHO HU3YYHTh MAaTEPHAT TPEICTOSINEH pabOTBl M COCTaBUTh IUIAH €€
BBITIOJTHEHMUS;
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2) YACIUTL NOBBINICHHOC BHUMAHUC SKCIICPUMCHTAJIbHBIM OCO6€HHOCT$IM HpeI[CTOSIH_ICﬁ
paboTHI (MCTIOB3yEMBIM PEaKTHBAM M 000PYAOBAHUIO, & TAK)KE TEXHUKE PAOOTHI C HUMH);

Beimonuate nabopaTtopHylo paboTy HEOO0XOAMMO aKKypaTHO M IOCIEI0BaTEIbHO,
OTpakasi BCE €€ OCHOBHBIC JTambl B JabopaTOopHOM >kypHane. [l ycremHo# 3amuThbl
n1abopaTopHOil paboThl HEOOXOAMMO THIATEIBHO U3YYUTH JIEKIMOHHBIN U, €CJIM 3TO HEOOXOANMO,
JIOTIOJTHUTEIIbHBIN TEOPETUUECKUN MaTepuall 1Mo TeMe pabOThl, a TAaKXKe NMPaBUIBHO 3aIllOJHHUTH
7a00paTOPHBIA KypHaJ, ClelaB BCE HEOOXOAMMBIE PacdeThl U CHOPMYIHPOBAB BBIBOJBI IO
NpoJIeJIaHHOM paboTe.

[Tpu BBIMOTHEHUH MPAKTHYECKON pabOThI CTyIeHTaM HEOOXOAMMO OTMEYATh T€ BOIPOCHI
U pa3Jielibl, KOTOPbIC BBI3BIBAIOT Y HUX 3aTPYAHCHUS. C IENBIO0 MOCICIYIONMEH KOHCYIbTAUU Y
npenogasarens. Kakaplii CTyIEeHT JOJKEH CTPEMUTBHCS aKTHBHO pabOTaTh HA MPAKTHUYECKHUX
3aHSATHUSX M YCIICITHO BBIOJIHATH TECTOBBIC TIPOBEPOUYHBIC pAOOTHI.

CamocrosarenbHas paboTa Hapsay € ayIWTOPHOM MPEACTABISET OJHY W3 BAXKHEHUIINX
dbopMm yuebHOro mpouecca. CamocTosTenbHas paboTa — 3TO MIaHUpyeMasi padoTa CTYACHTOB,
BBITIOJIHSIEMAs] TI0 33JaHUI0 M MPH METOAWYECKOM PYKOBOJCTBE MpernojaBaTelnsi, HO 0e3 ero
HemocpeAcTBeHHOro ydactus. CamocTodrenbHas paboTa mnpeAHa3HaueHAa HE TOJBKO s
OBJIQJICHHS TIPEICTABIICHHON TMCUUILTMHOMN, HO U JIJIsi (GOPMUPOBAHUS HABBIKOB pabOTHI BOOOIIIE,
B y4eOHOU, HaydyHOU, MPO(ECCHOHAIBLHOW JEATEIILHOCTH, CIIOCOOHOCTH NMPUHHMATh Ha ce0s
OTBCTCTBCHHOCTL, CAMOCTOATCIIbHO PCIIATh BO3HUKAKOUINC Hp06JICMI>I, HaxXOJUThb ITPaBHUJIBHBIC
pCLICHHS U T.1I.

B ocBoenun JAUCHUIIIMHBI MHBAJIMJAMHU W JIMaMU C OTpaHUYCHHBIMHU BO3MOXKHOCTAMU
3I0POBbsl OOJIBIIIOEC 3HAYECHUE WMEET WHAMBUIyalibHas ydeOHas pabora (KOHCYJIbTAllUU) —
JIOTIOJTHUTEIIFHOE pa3bsiICHEHNE YIeOHOTr0 MaTepuara.

WuauBuayanbHbIE KOHCYJBTAIlMM IO TPEIMETY SBISIOTCS BaKHBIM  (DaKTOpOM,
CHOCO6CTByIOIIII/IM HHIAWBUAYyaIU3aluU 06y‘~IeHI/I$I N YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MEXIy IMpernojaBaTeieM M OO0YyYaloIUMCS WHBAJIMIOM WM JIMIOM C OrPaHUYEHHBIMHU
BO3MOXHOCTAMU 310POBbA.

7. MaTrepuajibHO-TEXHUYECKOE o0ecniedeHne 1o AUCHUIIHHE (MOAYJII0)

HaumeHOBaHME crienUanbHBIX OCHALIEHHOCTH CIENUAIBHBIX [NepeyeHn TUIIEH3MOHHOTO
ITOMEIIEHU I MOMENIEHU I MPOrPAMMHOTO 00eCTICUEH S
VueOHble ayJIUTOPHU Uit | Mebens: yaeOHast Mmebeb Microsoft Windows;
MPOBEJICHUSI 3aHATHH JIEKIIMOHHOTO | TeXHUYeCcKHe CpeicTBa OOyUCHHUS: Microsoft Office
THIIA 9KpaH, MPOEKTOP, KOMIIBIOTED
VueOHble ayJIUTOPHU uist | Mebens: yaeOHast Mebeb Microsoft Windows;
MPOBEICHUS saustuil | Texuuueckue cpenctsa ooyuyenus: | Microsoft Office

CEMHHAPCKOT0 THIIa, TPYMIIOBBIX U | 3KpaH, MPOEKTOP, KOMIIBIOTED
WHAWBUIYANbHBIX KOHCYIBTAINH,

TEKYLIETO KOHTPOJISL u
MIPOMEXYTOYHOM aTTecTalnu
VYuebOHbie ayJUTOPHH st | Meb6ens: yueOHas Mebenb Microsoft Windows;
npoBeneHust abopatopHbix pabot. | Texuuueckue cpenctsa ooyuenus: | Microsoft Office
JlaGopatopust opraHMuecKOi XUMHH | TIEPEHOCHOE MYJIbTUMETUNHOE
(aym. 423C) obopynoBaHUe (HOYTOYK,

IIPOEKTOP)

ObopynoBanue:

ClIeHUaTU3UPOBAHHAS

nmabopaTopHass  MeOenb  (CTOJBI,
CTYNbs, WKa(bl JUIsI PEaKTHBOB U
obopynoBaHus, BBITSKHBIE
mKkadbel), CpeiAcTBa  MOXKapHOU
0€30MacCHOCTH M OKa3aHUs MepBOi

MEIHUITTHCKOMN ITOMOIIIH,
XUMHYECKast nocyzaa "
obopymoBaHue, BECHI

nabopaTopHbIe deKTpoHHbIe A&D




EK-410i, anexrporumTky — 10 wrT.,
CYWIMJBbHBIM  mKad,  Memanku
MeXaHH4YeCcKHe — 8 IIT., MeIlajKH
marautaele IKA HS 7 — 8 mr.,
pedpakromerp HNPD-454 B2M,
pUOOPEI UL OIIpeNIeNICHUS
temnepatypsl mwiasnenus [ITIT — 8
IIT., XUMHYECKUE PEaKTHBBHI.

Kypcoas paboTa He npeycMOTpeHa y4eOHbIM TUIAaHOM.

VYuebOHble ayJUTOPHU TSI
KypCOBOTO MIPOEKTUPOBAHUS
(BBITIOJTHEHUSI KYPCOBBIX PadoT)

Jdns  caMmocTosTenbHOW — pabOThl  OOydYalOUIMXCS  MPEAYCMOTPEHBI  MOMEIICHUS,
YKOMIUIEKTOBaHHbIE CHELMAIM3UPOBAHHON MeOeblo, OCHAIEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO MOJKIIIOUEHUS K ceTh «MHTepHeT» M 00ecrneyeHneM J0CTyIa B HJIEKTPOHHYIO

nH(}OPMaLMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

HanmeHoBaHue NOMEIICHMI JJ1s
CaMOCTOSATENIFHON pabOTHI
o0Oy4aromuxcs

OcHaIleHHOCTh MMOMEIIESHUH ISt
CaMOCTOSATENLHOM PaboThI
00y4Jarmuxcs

IlepeueHpb IMIIEH3MOHHOTO
IPOTPAMMHOTO 00ECTICUCHHUS

ITomemenue g caMOCTOATEIbHON
paboTel 00yyaronuxcs (YUTaabHbIH
3an HaygHoii OMOIHOTEKN)

MebGenb: yueOHas Mebeb
Kommiexkt  crnenmann3upoBaHHOMN
MeOen: KOMITBIOTEPHBIEC CTOJIBI
ObopynoBanue: KOMITBIOTEPHAS
TEXHHKa C TOAKIIOUCHHEM K
HHPOPMALNOHHO-
KOMMYHHUKAIIMOHHOH
«HTepHET» W JOCTYIOM B
JMIEKTPOHHYI0  HH()OPMAIMOHHO-
00pa3oBaTeNbHYIO cpeny
o0pa3oBaTeNIbHON  OpraHM3aLUH,
BeO-KaMepbl, KOMMYHHKAIIMOHHOE
obopymoBanue, oOecrneunBaroIee
J0CTyn K CEeTHU HUHTCPHET
(npoBojHOE COE/INHEHUE u
0eCrpoBOIHOE  COCJUHEHHE 10
texuoorun Wi-Fi)

CETHU

Microsoft Windows;
Microsoft Office

TTomemieHue i1t caMOCTOSATEIHLHOM
paboThI oOydJatonxcs (ayn.
401C)

Meobenb: yuebHas mebenb
Kommnexr  cnenuann3upoBaHHON
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAs
TEXHHKa C TOJAKIIOUEHHEM K
UH(OPMALMOHHO-
KOMMYHHUKAallMOHHOHI
«MHTepHeT» W OOCTyNOM B
9NEKTPOHHYI0  MH(OPMAIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeIbHOW  OpraHU3alllH,
BeO-KaMephl, KOMMYHHKAI[IOHHOE
obopynoBaHue, 0OCCIICYHBAOIIEE
JOCTYI K  CeTH  WHTEpHeT
(mpoBoaHOE COE/INHEHUE u
0ecrpoBOTHOE  COEIUHEHHE  II0
texuonorun Wi-Fi)

CEeTH

Microsoft Windows;
Microsoft Office




