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1. HauMeHoOBaHHe AU CHMILIHHBI
BricokoMoneKysipHbIe COeTUHEHUSI

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B 0a30BYI0 yacTh bioka « C.1 » oOpazoBaTenbHON TPOrpaMMBbI 110 HAITPaBICHUSAM
MOATOTOBKH (CMEIUATBLHOCTSIM):

CnenuanbHocTthb: 04.05.01 OyHnaMeHTabHAS U IPUKIAAHAS XUMHUS

HarpaBJeHHOCTh [Iporpamma mmpoxroro mpoduis



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare 0OCBOCHUS NUCHUILTUHBI BhICOKOMOJIEKY/ISIpHBIE COeTHHEHUs Y 00yUaroImerocs T0JKHbI
OBITH C(HOPMUPOBAHEI CIIETYIOIINE KOMIIETCHIINH:

04.05.01 ®yngameHTanbpHas ¥ TIPHUKIAIHAS XUMHUS (HAIIpaBIeHHOCTH : [IporpamMma mmpokroro mpoduis)

OIIK.1 3HaTh OCHOBHBIE TEOPHH, YUCHUS U KOHIICTIIINHN B TPO(ECCHOHATEHOM 00aCcTH

OIIK.10 cnocoGHOCTh BOCIPUHUMAThH, PA3BUBATh U UCIIOIH30BaTh TEOPETHUECCKIE OCHOBHI TPAIUIIMOHHBIX
Y HOBBIX Pa3/JeJIOB XUMHHU MPH PEIICHUN MPO(eCcCHOHATBHBIX 3a7a4

ITK.8 ciocoOHOCTh MPOBOUTH HAYYHBIE UCCIEAOBAHUSA 10 CPOPMYIUPOBAHHON TEMATHKE U MOIyYaTh
HOBBIC HAYYHBIC U MPUKJIATHBIE PE3YyJIbTAThI



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasyeHusi noAroToBKu 04.05.01 ®ynnameHTanbpHas ¥ NpUKIaaHAs XUMHUSI (HAIIPABJIEHHOCTD:
[Iporpamma mupokoro npouss)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 10
BbIJICJICHHBIX /151 H3y4YeHUs!
AUCHMILTUHBI
O0beM AUCIHUILIMHBI (3.€.) 4
O0beM JUCHUILIMHBI (AK.YaC.) 144
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM 4HcJIe:
IIpoBenenue JeKIUOHHBIX 14
3aHATHH
IIpoBenenue Jad0paTOPHBIX 28
padoT, 3aHATHI 1O
HHOCTPAHHOMY SI3BIKY
CamocrosiTesibHas paGoTa 102
(ak.4ac.)
®opMbl TEKYyLIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
3amuiiaeMoe KOHTpoJibHOEe MeporpusiTe (1)
Htorosoe koHTposnbHOE MeponpusTue (1)
IIuceMeHHOE KOHTpOJIbHOE MeponpusTue (2)
DopMbI IPOMEKYTOUHOM Ox3ameH (10 Tpumectp)
aTTrecTanuu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

BxoaHoii KOHTPOJIb
HpOBepKa OCTATOYHBIX 3H8.HPII>1 110 CMCXKHBIM JUCHUIIJIMHAM - OpraHquCKas{ XUMHUA U CDI/I3I/I‘-IGCKa$I XUMMUA.

BbicokoMo1eKyJISIPHBIE COeIMHEHUS
[TpenqmeToM M3ydeHus TUCIMILIMHBI SIBIISIETCS] 03HAKOMIICHHE CTYJICHTOB C OCHOBHBIMH 3aKOHOMEPHOCTSMU
peaKuii MOIy4YeHNs U MPEBPALCHHUS TIOJIMMEPOB, OCOOCHHOCTSMHU X XUMHYIECKOTO CTPOCHHSI U CTPYKTYPBI;
BU/IaMH COCTOSIHUH MOJIMMEPOB, UX (PU3UKO-MEXaHUUECKIMHU U IIPOYHOCTHBIMH XapaKTepucTukamu. Jlarorcs
o01ue npeacTaBiIeHus: 00 0COOCHHOCTSAX MOIY4YEHHUS U CBOWCTBAX PACTBOPOB MOJUMEPOB.
OCOOEHHOCTBIO TPOTPaMMBI SBIISICTCS (DYHIAMEHTAIBHBIN XapakTep ee CoJepKaHus, HEOOXOIUMBIH /IS
(dbopMupOBaHNUS Y CTYJCHTOB COBPEMEHHBIX MIPEACTABICHUH O TIOJIMMEPHOM COCTOSIHUH Kak 0co00ii hopme
CYIIECTBOBAHMS BEIIECTB, B OCHOBHBIX XUMHUECKHX M (PU3NUECKUX MPOSBICHUSAX KAYECTBEHHO OTIIMYHOM OT
HU3KOMOJIEKYJISIPHBIX BEIECTB.
B kypce paccMaTpuBalOTCs TaKue pas/elibl, Kak MpeaIMeT U 331a4l Kypca, HOMEHKIIATypa M KilacCcu(ukanus
BBICOKOMOJIEKYJISIPHBIX COCANHEHNH, 0COOEHHOCTH MOJIEKYJISIPHOTO CTPOCHUS TTOJIMMEPOB, PACTBOPHI U
CBOMCTBA ITOJIMMEPOB, CHHTE3 MOJIMMEPOB, XUMUUECKHE CBOMCTBA M XMMUYECKHUE MTPEBPALIECHUS MTOJMMEPOB, a
TaKXke 00JacTH MPUMEHEHUS BXKHEHIIINX TTOJIMMEPOB.
B niporiecce 00ydeHus npeycMOTpEHBI Ay AUTOPHBIE 3aHATHUS B BUJIE JIEKLIUH, TaOOpaTOPHBIX padoT, a Takxke
caMoCTOATeNbHAsA paboTa CTyIeHTOB. TeopeTnieckue 3HaHHS, TIOTyYCHHbIE CTYICHTAaMH IIPH MIPOCITYIINBAHUN
JIEKIIMOHHOTO KypCa, 3aKPeIISFOTCS TPHOOPETEHHEM MPAKTUIECKUX HABBIKOB PaOOTHI C MOJIMMEPAaMH Ha
nabopaTOpHBIX paboTax, KOTOPbIE MPOBOASATCS 110 OCHOBHBIM pa3jieiaM Kypca: CHHTE3 IOJIMMEPOB,
XMMUYECKHE MTPEBPAILEHNS U PACTBOPHI IOJIMMEPOB.
[TpeamecTByOMKUMEI KypcaMu, Ha KOTOPBIX HEMOCPEACTBEHHO 0a3upyeTcs TUCIUILTNHA
«BBICOKOMOJIEKYIIpHBIE COCANHEHUSD, SBIISIOTCS: OpraHWYecKasi, HeOpraHnieckasi, GPu3ndecKast 1 KOJUTOUIHAS
XUMUs, PU3UKA.

OO01ue cBefeHNs 0 BBICOKOMOJIEKYJISIPHBIX COeIMHEHUsSIX

OcHOBHBIE IOHATHS T onpeaecjJIeHusA
I/ICTOpI/Iﬂ, npeaAMET U 3ala4u HAYKH O ITOJIMMCPaAX. HOJ'II/IMep, OJIM'OMEP, MaAKPOMOJICKYJId, MOHOMCEPHOC 3BCHO,
CTCIICHBb TOJIMMCPU3AIUH. Otimune ot HU3KOMOJICKYJIAPHBIX COGI[I/IHGHI/II;'I. HOMGHKJIaTypa MOJIMMEPOB.

Knaccupukauus mosumepon
Knaccn@nxaunﬂ MMOJIMMEPOB B 3aBUCUMOCTH OT MPOUCXOKIACHUA, XUMHUYCCKOI'0 COCTaBa U CTPOCHU A OCHOBHOI
L[ENH, B 3aBUCUMOCTHU OT TOMOJIOTHH MakpoMouiekyJ. [IpupoiHbie, CHHTETHUECKHE U UCKYCCTBEHHBIE
nonumepbl. OpraHnyeckue, 3JEMEHTOOPTaHMYECKUE U HEOPraHUYECKUE MOIUMEPBIL. [ oMo1ienHbIe U
reTCPOUCITHBIC ITOJIMMCEPHI. HHHCfIHI:IG, PA3BCTBJICHHBIC U CHIUTBIC IMOJIUMCPEIL. FOMOHOJII/IMepr, COITIOJIMMEPBI U
HX TUIIBI.

MouJiekyJisipHble MAcChl 1 MeTOAbI X OLIEHKHU
YcpenuneHusie (cpeHie) MOJIEKYIISIpHbIE MAcChl (CpeHEeUnCIIOBast, CpeHEBECOBast, Z-CpeaHsis,
cpeaHeBs3Ko3THas). [ToHsTHE 0 QYHKIMAX MOJIEKYISIpHO-MaccoBoro pacnpeaenenus (MMP). Metoabt
OIIpeIEeNICHUS CPETHUX MOJIEKYJISIPHBIX MaccC IOJIMMEPOB.

HeHHLIe npoueccnl MOJy4€eHUus1 MOJIUMEPOB

TepmoauHaMuKa MoJIMMepU3ALUT
[TonsiTHE 0 MOTMMEPU3ANMOHHO-ACTIONMMEPU3AIIMOHHOM paBHOBecHU. CTpOEHHE MOHOMEPOB M CIIOCOOHOCTh
WX K MOJTMMEPHU3AIUH.

PaapukanbHas noJIMMEpu3anus



OcHOBHBIE CTaJMU Ipoliecca (MHUIMMPOBAHUE, POCT LIETH, OOPBIB LIENH U Nepeaya Lenu), THITbI
WHHUIIMATOPOB, MHTUOUTOPOB, perysaTopoB. KuHeTnka paguKkaibHOM MOJTUMEpU3aIliy IIPH MaJIbIX CTETCHX
MIpeBpaIleHs, BIMSHAE PA3TUYHBIX (PaKTOPOB HA CKOPOCTh U MOJIEKYJISIPHYIO Maccy MOJMMepoB. PajnkanbHas
MOJIMMEpH3alLysl IPH NIyOOKUX CTENeHAX npespaiueHus. [loHaTue o kBa3ucTallMoHapHOM COCTOSIHUU. «I'enb

s dexT». XapakTepucTuka U 00JacTi NPUMEHEHNs BaXXHEHIIMX MpeACTaBUTENCH MOJIMMEpPOB, MOJYyYEHHbIX
pPaguKaIbHOM MOJIMMEpU3aLuen

Katuonnasi nonumepusanus
Nonnas nonumepu3zanus, €€ 0COOEHHOCTH 110 CPAaBHEHUIO ¢ paauKaibHONU. KaTnoHHast moaumepuzanus:
MOHOMEPBI, KaTaJIN3aTOPbI, COKaTtanu3aTopsl. Knnernka npouecca. Poct n orpannyenune pocra nenu npu
KaTHOHHOU MOJINMEpHU3aluu. BivsiHre TeMneparypsl i IPUPOABI PACTBOPUTEINSI HA CKOPOCTh KATHOHHOMN
MOJIMMEPHU3AIMH U MOJICKYJIIPHYIO Maccy NoJuMepa. XapakTepUCTHKA U 00JacTH MPUMEHEHUS BaXKHEHIIINX
MIPEACTABUTENEHN MOJIUMEPOB, MOJIYYECHHBIX KATHOHHOW MOJIUMEpHU3aLuen

AHUOHHAA NMOJUMePU3ALHSA
XapakTeprucTuka MOHOMEPOB, CIOCOOHBIX BCTYIATh B aHHOHHYIO MoJinMepu3anuto. KaranusaTopsl.
WNHnnuupoBaHue, pocT U OTpaHUYEHUE LIEH NIPY aHMOHHOW nonuMepu3annu. KnHeTnka aHnoOHHON
noJIMMepu3anuu. BinsaHue teMneparypsl U IPUPOALI PACTBOPUTEISA HA CKOPOCTh AHMOHHOM MOJIMMEPU3ALUU U
MOJIEKYJISIPHYI0 Maccy noiaumepa. «KuBbley» MoIMMepHbIe Lenu. XapaKTepuCcTHKa U 00J1aCTH IPUMEHEHUS
BAKHEWIIINX IIPEICTABUTENIEH ITOJIMMEPOB, ITOJTYYEHHBIX aHUOHHOM NOJINMEpU3aIueit

HNoHHO-KOOpAUHALTMOHHAS MOJTUMEpPHU3alus
Karanuzatopse! tTuna I{urnepa-HaTtra, MexaHu3M NOIMMEPU3ALMN, TPUHIIMIIBI CHHTE3a CTEPEOPETYISIPHBIX
nosumepoB. CriocoObl MpoBeeHNS MOTUMEPHU3aLMU (B Macce, B pacTBOPE, B CyCIIEH3UHU U B AIMYJIbCUH):
OCHOBHBIE JOCTOMHCTBA U HeJocTaTKu. KpaTkas XxapakTepucTUKa U 00JaCTH IPUMEHEHHS BAXKHEUIITNX
IIPEICTAaBUTENICH CTEPEOPETYIIIPHBIX MTOJIMMEPOB.

HonuMepmaunﬂ IIUKJIOB
MOHOMCpH, KaTaJIu3aToOpPbl, TCPMOANHAMUKA ITPCBPALICHHA ITUKIIOB B JIMHEHHBIE IMOJIUMCEPBHI.

Conosumepuszanmsi
Comnonumepusanusi: OCHOBHbIE 3aKOHOMEPHOCTH, TU(depeHIMaIbHOe YpaBHEHNE COCTaBa CONOIMMEpa
Maifo-JIptouca s HadyadbHBIX CTaIUH Mpolecca, KOHCTAHTHI COMOIMMEPH3AUU U UX (U3NUYECKUN CMBICIL.
Cxema "Q-¢" Andpes u llpaiica. [luarpamma coctaBoB conoauMepoB. MloHHas comomumepusanus, ee
OCHOBHBIE OTJIMYHS OT PaJuKaIbHON comoaumepusanuu. BiusHue pacTBoputess 1 KOMIIEKCOOOpa3oBarTeseit
Ha cocTaB cononumMepoB. [IpakTudyeckoe 3HaUEHUE peakLnii COMOIMMEPU3ALIUN.

Crynenuyartbie Npouecchl

HHonukonaeHcanus
MoHoMepBbI U peakuu, UCIOJIb3yEMbIE B MONIMKOHACHCAIMU. OCHOBHBIE pa3Inyus MOTUMEPU3ALUOHHBIX U
MOJIMKOHJACHCAITMOHHBIX IMPOLCCCOB. BaKOHOMepHOCTI/I IIOJIMKOHACHCAIINN: TUIIBI peaKum”I, (I)YHKLII/IOHB.JIBHOCTB
MOHOMCPOB, TCpPMOJUHAMUKA IMTOJIMKOHACHCALIUH. PaBsHOBecHas n HCpaBHOBCCHAA INOJUKOHACHCALWA.
Kunernka nuHeiHON MONMKOHIEHCAlMU. BiausHie KOHLIEHTpaIlui MOHOMEPA, TeMIIEpaTypbl, KaTajiu3aTopa Ha
CKOPOCTb MOJUKOHAeHCAauu. [IpuMeppl BAXKHEUIIUX MOJIUKOH/IEHCALIMOHHBIX MOJIUMEPOB: MOJTHAMUIbL,
noam3(upsl, GeHonanbIeruIHbIE CMOJIBI U Ap. MoJeKysipHas Macca U MOJICKYJIIPHO-MacCOBOE
pacrpeiesieHre Mpu NoJUKOHIeHcaun. TpexmepHas nojdukoHaeHcanus. CrocoObl mMpoBeIeHUs
MOJIMKOHCHCALIUU: B pacIllaBe, B paCTBOPE U Ha rpaHulie pazzena ¢as.

[MommnpucoennHenue



Oco0eHHOCTH TPOIECCOB MOTUITPUCOSANHEHNS: MOHOMEPHI, KaTaIn3aTOPbl © MEXaHNU3M. XapaKTEepUCTHUKA U
00JIaCTH MPUMEHEHUS TOJINYPETAHOB U MOJTUKAPOAMHIOB.

XuMHYeCcKHe P€aKIuu MoJIMMepoB

Oco0eHHOCTH XMMHYECKHX pPeaKIuii MoJIuMepoB
Krnaccudukanus XuMHYEeCKHX MPOIECCOB C yUYaCTUEM MOJIMMEPOB. XUMUYECKUE PEAKIIUU MTOIUMEPOB, KaK
CTIIOCOOBI TOTYYEHHUSI HOBBIX IOJIMMEPHBIX MaTtepraioB. Crnenuduyeckre KHHETHIECKUE U
TEPMOJNHAMHYECKUE YEPThI XUMUYECKUX PEAKIUi C y4acCTHEM MaKpOMOJIEKYJI, HAIIPAaBJICHHOCTh PEaKIINH.
Konduryparmmonnsiii apdext. "Iddext cocena". Kondopmarmonapie, KOHIIEHTPAITMOHHBIE,
AJIEKTPOCTATUYECKHUE U HAAMOJIEKYJIISIpHBIC 3(pPEKThI.

Xumuyeckue peaknuu 0e3 H3MEHEHHs CTeNeHH MOJTUMEePU3aluu
[TonnMepaHanornyHble ¥ BHYTPUMOJIEKYJIIpHBbIE NTpeBpaiieHusi. OCOOEHHOCTH peaKIIMOHHON CITIOCOOHOCTH
(GYHKIMOHAJIBHBIX TPYII MaKpoMouieKyJl. [Ipiumepsl ncrosib30BaHus MOIMMEPaHAIOTUYHBIX PEBPAICHUN U
BHYTPHUMOJIEKYJISIPHBIX PEAKLUH /1711 TOJTyYeHHs HOBBIX MoJuMepoB. [TomyueHne nonuBUHUIIOBOTO CIIUPTA U
IpoayKTOB ero Moaudukanuu. OcoOeHHOCTH peakiii B HEMsIX HEeJUTF0JI03bl, CBOWCTBA U UCIIOIb30BaHUE
IMOJIYUYCHHBIX IMOJIMMEPOB.

XumMHYecKHe peakluy ¢ yBeJIu4eHueM CTeleHH NMOoJTUMepU3alum
Oco0eHHOCTH peakIil CIIMBaHUS OJUMEPOB (ByJIKaHU3ALMSI KaydyKOB, OTBEPKICHHE SMOKCUIHBIX CMO).
MeTobl nosTydeHust IPUBUTHIX M OJIOK-CONOIMMEPOB (MHULIMATOPHI M MEXaHU3MBI peakiuii). DopmupoBaHue
MOJIMMEPHBIX U3JIENIUN U3 PEaKLIMOHHOCIIOCOOHBIX OJIMTOMEPOB.

XuMH4YecKue P€aKIIUM ¢ YMCHBIICHUEM CTCIICHU MMOJTUMEPHU3aAIIUA
BI/II[BI U MCXAaHU3MBbI JCCTPYKTUBHBIX ITPOLECCOB (TepMI/I‘IeCKaSI, TCPMOOKHUCIUTCIIbHAA, (i)OTOXI/IMI/I‘IeCKaSI,
paguanroOHHaA, MCXaHUYCCKasA, MCXaHOXUMHUYCCKaA, XUMHYCCKasd, Ouoaoruyeckas JIGCTPYKHI/ISI).
Z[eHOJ'II/IMepI/ISaL[I/IH.

Crapenue u ctadujauzanus NoJMMepoB
MeTop1 cTaOUIN3AlMY, OCHOBHBIE TUITBI CTA0MIIN3aTOPOB U MEXAHU3M HX JCHCTBHSL.

Oco0eHHOCTH MOJIEKYJISIPHOTO CTPOCHHS MOJIMMEPOB

Kondurypauus u koHpopmMauuss MAaKpoOMOJIeKYJIbI
Huc-, Tpanc-uzomepus. CTepeon3oMepus U CTEPEOPETYIIIPHbIE MAKPOMOJIEKYJIbL. M30TakTHueckue u
CHUHIUOTaKTHUecKue noiaumMepsl. Konpopmanms MakpoMoseky: KiryOok, rio0yia, Cupalib, CTEpKeHb U T.JI.

I'mbkocTHL MAKPOMOJIEKYJIBI
Tepmonunamudeckast 1 KUHeTHYECKasi THOKOCTh 1enH. CBsi3b THOKOCTH (3KECTKOCTH ) MaKpPOMOJIEKYJI C UX
XUMHUYECKUM CTpOeHUEeM: (haKTOPbI, BIUSIONINE HAa THOKOCTh peasIbHbIX Lieneil. MeToabl OLleHKH THOKOCTH
1enu noaumepoB. KonndecTBeHHbIE XapaKTEPUCTUKU THOKOCTH MaKpOMOJIEKYII (CpeIHEe PACCTOSIHIE MEXKIY
KOHI[AMU IIeTIH, CTATUCTHYECKUN CETMEHT, IepCUCTeHTHAs JyiiHa). CBOOOIHO-COUIICHEHHAS 1IENb KaK
ujearn3upoBaHHasi MOJIEJIb THOKOW MaKpOMOJIEKYJIbI.

HaamonekyJasipHasi CTPyKTypa noJiuMepoB
[TonsiTHE 0 HAAMONEKYJISIPHON CTPYKTYpE MOAUMepoB. CTPOCHUE KPUCTAUIMYECKUX MoauMepoB. [lonstue o
Kpuctaisorpaduueckoii ssuetike. [Inactunsl, GuOpmLIbl, T100YIBI, cheponauTsl. CTeNneHb KPUCTATNIUYHOCTH.
HanmMonekyinsipHas CTpyKTypa aMop@HBIX TOJMMEPOB: MadeyHast, JOMEHHas1, KIIacTepHasi MOACIIH.
HaamonexynspHas CTpyKTypa MOJIMMEPOB B OPUSHTHPOBAHHOM COCTOSTHUU. MUKPODUOPHUILIIPHOCTD



CTPYKTYPBHI.

CaoiicTBa N0JIMMEpPOB

ArperartHsle, (pa3oBble COCTOSIHUS MOJUMEPOB
ArperaTHble U (ha30Bbl€ COCTOSHUS MOIUMEPOB. OCOOEHHOCTH OJIMKHETO U IaIbHEr0 NOPSIKOB B OJIMMEPHBIX
CUCTEMAax 110 CPAaBHEHUIO C HU3KOMOJIEKYJISIpHBIMU BewecTBamu. daszossle nepexoasl I u Il pona.

CaoiicTBa aMmop(QHBIX NOJIUMEPOB
Tpu pusnueckux cocrossHus. TepMoMexaHndeckuid aHamu3, TepMomexanndeckue kpusbie (TMK) nonammepos.
Bricokoanactuueckoe coctostHue. TepMoauHaMuKa U MOJIEKYJISIPHBIA MEXaHU3M BBICOKOIJIACTHYECKUX
nedopmanuil. HuxHuil npeaen MONEKyISIpHBIX Macc, HEOOXOIUMBIX JUISl ITPOSIBICHUS BBICOKO3IACTUYHOCTH
Crexnoobpa3znoe coctosiHre. OCOOEHHOCTH MOJTMMEPHBIX CTEKOJ. XPYIKOCTh MOJIUMEPOB. Bs3ko-Tekyuee
cocrosiHue. MexaHus3M BsA3Koro TeueHus. Kpupble TeueHus: HoIuMepoB. 3aBUCHUMOCTb TEMIIEPATYpPhl BI3KOIO
TE€YEHUs OT MOJIEKYJIIPHON MacChl. AHOMAJIMH BSI3KOT'O TEUECHHS.

CBoiicTBa KPHCTAVIMYECKUX NOJTUMEPOB
Kpucrannuueckoe pa3oBoe cocTosiHUE TOIUMEPOB. Y CI0BUS, HEOOXOUMBIE U JOCTATOUHBIE AJIS
CYILLECTBOBAHMsI IIOJIMMEPA B KPUCTAININYECKOM cOCTOsIHMU. KpucTaum3anys nojauMepoB.
TepmoMexaHudeckre KpUBbIe KPUCTAIUIMYECKUX M KPUCTAIUIU3YIOMIMXCSI aMOP(HBIX TTOJIMMEPOB.
OpHUEHTHPOBAHHOE COCTOSIHUE MOJIMMEPOB. OpUEHTUPOBAHHBIE CTPYKTYPhI KPUCTATUIMYECKUX U aMOP(HBIX
noaumepoB. CriocoObl OpUEHTALNH.

Mexannuyeckue CBOMCTBA MOJIMMEPOB
MexaHu4ecKue CBOMCTBA MOJIMMEPOB B CTEKIIO00PAa3HOM COCTOSHUU: BBIHYKICHHAS JIACTHUYHOCTD, XPYIKOCTh
MOJIMMEPOB, TEMIICPATYpPA XPYIIKOCTH, MCXaHNYCCKAA MPOYHOCTH MMOJIMMEPOB, MCXAHU3M PA3PYIICHUA
IMOJIMMEPOB. MexaHn4JecKHe CBOIMCTBA IMOJIMMEPOB B BBICOKO3JIACTUYHOM COCTOSAHUH, IIPpUPOIA
BBICOKOAJIACTUYHOCTH, TEMIIEpaTypHasi 00JacTh 3TOT0 COCTOSIHUS. MeXaHUu4YecKue CBOMCTBA MOJIMMEPOB B
BSI3KOTEKYUYEM COCTOSIHUM, OCHOBHBIE MAPAMETPhI U KPUTEPUHU, XapAKTEPUIYIOLIME IPOLIECC TEUEHUS
IIOJIUMEPOB, TEMIIEPATypa TEKYUECTH, KpUBasi TEYCHHUS PacCIUIaBOB IIOJIMMEPOB.

MakpoMoJieKyJIbl B pacTBOpPax

Oco0eHHOCTH PACTBOPOB MOJIUMEPOB.
TepmoauHaMuka npouecca pacTBopeHus. Teopus pacTBopoB noauMepos Puopu-Xarrunca. Pa3oBbie
yarpamMMbl CUCTEM IOJIUMEDP — pacTBOpUTENb. [IOHATHE O BEpXHUX M HIKHUX KPUTHUYECKUX TeMIlepaTypax
cmemenusi. OrpaHnueHHOE U HeorpaHndeHHoe HaOyxanue. [lonsaTue o koaddunrerTe HabyxaHusl.
3aBUCUMOCTb PACTBOPUMOCTH OT MOJIEKYJIIpHOU Macchl. [loBenenne Makpomodiekys B "xopomux", "miaoxux"
pactBopuTteinsix. @a3zoBble paBHOBECHUS B PACTBOPAX MOJIUMEPOB U OCHOBBI (PPAKIIMOHUPOBAHUS TIOJTMMEPOB.

Pa30aBieHHbIe PACTBOPBI MOJMMEPOB
Bsskocts pa36aBJ'IeHHI)IX PAaCTBOPOB IMOJIMMEPOB: OTHOCUTECIIbHAA, YACIIbHAA, IPUBCACHHAA U
xapaktepucTruaeckas. CBsi3b XapaKTePUCTUIECKON BSI3KOCTH C MOJICKYJIIPHON Maccoii monumepa (ypaBHEHUE
Mapxka-Kyna-XayBunka). BinusiHre npupoabl pacTBOpUTEINS Ha BI3KOCTh pa30aBICHHBIX PACTBOPOB MOJIMMEPOB
1 OLCHKA CTCIICHU MOJINJUCIICPCHOCTHU MOJIMMEPOB. BI/ICKO3I/IM€TpI/IH KakK MCTOJ OIIPCACIICHUSA
CPEAHEBSI3KOCTHON MOJIEKYJIIPHOW MACCHI.

KonuenTpupoBaHHbie pacTBOPbI MOJIUMEPOB
Konnounneie cucremsl. lucnepcun u smyascun. Ctyaau. CMecH OJMMEPOB C TUTACTH(PUKATOPaAMHU.
Acconmanusi MaKpoMOJIEKYJI B KOHIICHTPUPOBAHHBIX PacTBOpaxX U CTPyKTypooOpasoBanue. PactBopenue u



Ha6YXaHI/IC IMOJIUMCPOB. CreneHb M KHHETHKA Ha6YXaHI/IH CCTUATBIX ITOJIUMCPOB.

Moam3/1eKTPOJIUTHI
Oou1ee npezcTaBiIeHne 0 NoaudIeKTponuTax. Kiaccuduxanus noaudnekTpoanToB. [ToTuKucioTsl,
IIOJIMOCHOBAHMUA, HOJII/IaM(l)OJII/ITBI U IIOJIMCOJIN. HpI/IpOIIHble TMMOJINBJICKTPOJIUTHI: 6CJIKI/I, HYKJIICHMHOBBIC KUCJIOTHI.
KonuuecTBeHHbIE XapaKTEPUCTUKHU CHIIBI MOJIUKUCIIOT U MOJIHMOCHOBaHUM. DIIeKTpocTaTu4ecKasi SHepTus
MOHM3UPOBAHHBIX MakpoMoJeKyll. Crernuduueckoe CBA3bIBaHNE IPOTUBOMOHOB. M303eKkTprueckas u
M30MOHHAsI TOUKa. AM(OTEpHBIE TOTUIIEKTPOIHUTHI.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:

1. Kupees, B. B. BeicokomounekynsapHbie coequnenus B 2 4. YacTh 1 : ydeOHUK 7151 akaIeMHIECKOTO
OakanaBpuata / B. B. KupeeB. — Mockaa : M3narensctBo FOpaiit, 2019. — 365 ¢. — (bakainasp.
Axanemuueckuit kypc). — ISBN 978-5-534-03986-3. — Tekct : anekrponnsiii / 9b6C KOpait [caiiT].
https://www.urait.ru/bcode/434140

2. Kupees, B. B. Boicokomonekysipable coeMHeHus B 2 4. YacTp 2 : y4eOHUK IS aKaJeMHUYECKOTO
6akanaBpuata / B. B. KupeeB. — Mocksa : M3narensctBo HOpaiit, 2019. — 243 c. — (bakanasp.
Axkanemuueckuii kypc). — ISBN 978-5-534-03988-7. — Tekct : anekrponnsiii / 9bC KOpait [caiiT].
https://www.urait.ru/bcode/434141

3. Cemuukos 1O. /1. BeicokoMOJIeKyIsipHbIE COeAMHEHUS: y4eOHUK 17151 cTyieHTOB By30B/10. JI. CeM4uKOB.-
Mocksa: Akanemus,2006, ISBN 5-7695-3028-6.-368.-bubnuorp.: c. 362

JdomosHuTeILHAS:

1. BeIcOKOMOJIEKYISApHBIE COENMHEHNS : YUYeOHUK M MMPAKTHKYM JIJIs akajieMudeckoro 6akanaspuarta / M. C.
ApxakoB [u ap.] ; mox penakuuen A. b. 3e3una. — Mocksa : U3narensctBo FOpaiit, 2019. — 340 ¢. —
(bakanaBp. Akanemuueckuii kypc). — [ISBN 978-5-534-01322-1. — Tekcr : anexrponssiit // 3bC FOpaiit
[caliT]. https://www.urait.ru/bcode/432874



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH VIHTEpHET HE MPEeyCMOTPEHO.

10. Ilepeuyenb MHGOPMANIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 IpoLecca Mo JMCHUILJINHE

OO0pa3oBaTeNbHBII POIIECC IO AUCIUILITNHE BhIcOKOMOIeKYIAPHbIE COeMHEHHs TTPE/IIoaraet
UCTIOJIB30BaHUE CIICIYOIIETO MPOrPaMMHOT0 o0ecriedeHrs1 M HH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
[Ipe3eHTanOHHBIC MAaTEPHAIBI (CJIAKIBI TIO TEMaM JICKITHOHHBIX U MPAKTUICCKUX 3aHITHIA);

JI0CTYM B pexxuMe on-line B DiieKTpoHHYI0 0Mbauoreunyro cucremy (3bC)

JOCTYT B 3JIECKTPOHHYIO HH()OPMAIIHOHHO-00pa30BaTeIbHOM Cpely YHUBEPCUTETA;

WHTEPHET-CEPBUCHI H JIEKTPOHHBIE PECypCHI (TOMCKOBBIE CUCTEMBI, dJIEKTPOHHAS TI0UTa, MpodeccnoHalbHbIC
TEMaTUYECKHE YaThl U POPYMBI, CHCTEMBI ayAHO ¥ BUI€0 KOH(EPEHIN, OHIaliH YHIIUKJIONEANH U T.1I.).
[TepeueHs HEOOXOAMMOTO JTUIIEH3MOHHOTO | (W) CBOOOIHO paclpoOCTPAHSIEMOr0 IPOrPaMMHOTO
obecreyeHus :

1.IIpunoxxenue mo3BoIAIONIECe TPOCMATPUBATh U BOCIIPOU3BOAUTH MeArakoHTeHT PDF-daiinoB «Adobe
Acrobat Reader DC».

2.IIporpamMmsl, IEMOHCTpPALIMK BHUI€O MaTepuaioB (mpourpsiBaTenb )« WindowsMediaPlayer».
3.IIporpamMma nmpocmMoTpa HHTEPHET KOHTeHTa (Opay3ep) «Google Chromey.

4.0dwucHbrit naket npunoxenuit «LibreOffice».

HpI/I OCBOCHHU MaTCpHraa U BbIITOJTHCHHUA SaZ[aHI/If/'I Mo JUCHUIITIMHE PEKOMCHAYCTCA UCIIOJIB30BAHUC
MaTepHasoB, pa3MelieHHbIX B JInunbix kabuHetax oOyuatonuxcs ETUC IITHNUY (student.psu.ru).

[Tpu opranu3zanuu JUCTAaHIIMOHHON paObOTHI M MPOBEACHUH 3aHATUN B pEXKUME OHJIAWH MOTYT
UCIIOJIb30BATHCSL:

crcTeMa BUJICOKOH(pepeHIICBs3U Ha ocHoBe 1atdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas nojaepxuBaeT BO3MOKHOCTb HCIIOJIb30BaHUS
TEKCTOBBIX MaTE€PUAJIOB U MPE3CHTANNH, ayJHO- U BUJCOKOHTEHT, a TaK )K€ TECTHI, TPOBEepsieMble 3aaHMUs,
3aJaHus Ul COBMECTHOM palboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepraJbHO-TEXHUYECKOH 0a3bl, HEO0XOAUMOM VISl OCYIIEeCTBJICHHUS
00pa30BaTeJIbHOIO MpoIecca Mo AUCHUIINHE

1. JIexumoHHBIE 3aHATHS - Ay IUTOpUS, OCHAIIICHHAs TPE3EHTALIMOHHON TEXHUKOU (IIPOEKTOp, 3KPaH,
KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOILIUM MPOTPAMMHBIM 00€CTIEYeHUEM, MEJIOBOU (1) HITH MapKEepHOM
JOCKOM.

2. 3aHATHIA CEMUHAPCKOTO TUTA (CEMUHAPBI, MPAKTUYECKUE 3aHATHUS) - AyIUTOPUS, OCHAIIICHHAS
MPE3EHTAIIMOHHON TeXHUKOU (TIPOEKTOp, IKpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IIPOTPAMMHBIM
obecrieueHreM, MEJTOBOM (M) UIM MapKEPHOU JTOCKOM.

3. JlabopaTtopHbie 3aHATHSI - «J[abopaTopusi BEICOKOMOJIEKYJISIPHBIX COCTMHEHUH U (papMarieBTHIECKOM
XUMHI», OCHAIIEHHAs CIIeUaIN3UpoBaHHBIM 000pyaoBanrueM. CoctaB o6opyaoBanus onpeneneH B [lacopre
naboparopun (OcHOBHOE 000pyI0BaHKE: CIICIUATTN3UPOBAaHHAsI MeOeIb, MapKepHas JOCKa, BECHI
nabopartopusie ekTpoHHbie «KADAM HCB-3001», Bechr ananutnueckne « OHAUS PA214Cy, Gans BoasiHas
«LOIP LB-160».

I1O na HoyTOYK: OC «AnbT O6pazosanue» (Horosop Ne JIC 003-2020).

4. I'pynmnoBbie (MHAUBUAYATbHbBIE) KOHCYJIbTAUU - AyTUTOPHS, OCHAIIEHHAS MMPE3CHTAIIMOHHON TEXHUKOMN
(poexTop, IKpaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM MPOTPAMMHBIM 00€CTIeYeHIEM, MEIOBOH (1) WK



MapKEepPHOU JOCKOM.
5. Tekymuuii KOHTPOJIb - AyTUTOPHS, OCHAIIIEHHAS ITPE3CHTAIIMOHHON TEXHUKOH (MPOEKTOP, dKPaH,
KOMIThIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM MMPOTPAMMHBIM 00€cIieueHneM, MEJIOBOU (M) MITH MapKepHOU
JIOCKOH.
6. CamocrosTenbHas padoTa - AyTUTOPHS I CAMOCTOSITEIIBHON PabOThI, OCHAIIIEHHBIN KOMIIBIOTEPHOM
TEXHUKOM ¢ BO3MOKHOCTBIO TOJKIIOUEHHS K ceTU «VIHTepHEeT», 00eCieueHHBbIH JOCTYIIOM B JIEKTPOHHYIO
nH(pOopMaLlMOHHO-00pa3oBaTenbHyto cpeny yuuepcuteta. [lomemenus Hayunoit 6ubnuorexu II'HUY

[Tomemenust HayuHoi 6nbmuoreku [IITHUY mist oGecrieueHns: caMOCTOSTEIbHONU PabOThl 00yUYaOIUXCS:

1. HayuHo-Oubnuorpaguueckuii otaen, kopm.l, aya. 142. O0opynoBaH 3 nepcoHalnbHbIMU KOMIIBIOTEPA C
JOCTYTIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

2. YnTanpHbI{ 3aJ1 TYMaHUTAPHOM JUTEpaTyphl, Kopm. 2, aya. 418. O6opynoBaH 7 mepcoHaIbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U I7T00AIbHOM KOMIIBIOTEPHBIM CETSM.

3. UuranbHbIH 3a1 €CTECTBEHHOM auTeparypsl, kopim.6, aya. 107a. O6opyaoBaH 5 nepcoHaNbHBIMU
KOMITBIOTEPAMH € JOCTYTIOM K JIOKaJbHOW U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTpAHHOM UTEpaTyphl, Kopm.2 aya. 207. O6opynoBaH 1 mepcoHaTbHBIM KOMIIBIOTEPOM C
JOCTYTIOM K JIOKaJIbHOM U T7100abHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

6. YuranbHbll 3a1 reorpaduueckoro ¢axynibrera, kopn.8, aya. 419. Obopynosan 6 nepcoHaIbHbIMU
KOMIIBIOTEPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbloTephl, yCTaHOBJICHHBIE B TOMEUICHUAX HAyYHOU OMOINOTEKH, OCHAIIIEHBI CIICAYIOIINM
MIPOTPaMMHBIM 00€CTICYCHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducnsriit maker Libreoffice.

CrpaBouHo-1ipaBoBas cucreMa «Koncynprantlnroc»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
BricokomoJieKyasipHbIe cOeIMHEHUS

HﬂaanyeMue Pe3yJIbTaThbI oﬁyqul/m o AMCIMIIJINHE I (l)OpMHpOBaHHH KOMIICTCHIIMHU U
KPHUTEPUHA UX OLICHUBAHUSA

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
o0y4eHust o0y4eHust
OIIK.1 3HATh: OCHOBHBIE MOHATHUSA HeynosiierBopureJ

3HaTb OCHOBHBIC TCOPUH,
YUCHUA 1 KOHICTILIUHA B

yuerus o BMC, criocoOb1
MOJTyueHus, Kiaccudukanuu

He 3HaeT 0CHOBHBIX HOHHTHﬁ, KJ'IaCCI/I(l)I/IKaI_[I/IIO
IMOJIUMEPOB U peaKuHﬁ MMoJIMMEpuU3altuun, HE

poQeCCHOHAIBHON MOJIMMEPOB U peaKuid MMeeT MPEACTABICHHS O CITOC00ax MOTyICHHS
obOactu MOJINMEPU3AIUHU, UMETh MOJIUMEPOB, TEPMOJMHAMUKE MOJUMEPHU3ALINH,
MPEJCTABICHUE O CTPYKTYpE CTPYKTYpPE MaKpOMOJIEKYJI.
BMC, nonuMepu3almoHHO- YaoBiieTBOpUTEJIBH
JETIOIMMEPHU3AIIMOHHOM OmuOKHY B MOHATHUAX U ONPEICICHHUIX, HET
PaBHOBECHUH, TCPMOJVHAMHUKE YCTKOI'0 pasrpaHUYCHUA peaKHHI?'I
HOJTUMEPHU3AIAN. Y METh: MOJIMMEpHU3alliH,, 3aTPYIHEHUSI B HAITUCAHUH
OIIMCBHIBATh TCPMOJHNHAMUKY CTPYKTYPBEI TOJIUMEPA UETO MPAKTHICCKOTI'O
MOJIMMEpHU3alii, MIPUMEHEHUS
XapaKTEepPU30BaTh CTPYKTYPYy U Xopouio
CBOMCTBA MaKpOMOJIEKYIL. 3HaeT OCHOBHBIEC MOHATHS U OmnpeaciICHA ,
Bia/ieTh: HaBBIKAMH TIPIMEHEHH s | YBEPEHO OPHEHTHPYETCS B KIIACCH(UKAIMH
TEOPETHYIECKHMX 3HAHWH K peakuui NoJMMEPU3aly, UIMEET
KOHKPETHBIM IIPAKTHYECKUM MMpEaACTaBJICHUEC O crocobax IMMOJIYUCHUA
IIpUMepaM. MOJIMMEPOB, UCTIBITHIBACT 3aTPYIHEHUIIPU
OMHUCAaHUU TEPMOJUHAMUKH TOJTUMEPHU3ALINH,
HETOYHOCTHU B CTPYKTYpPE U MPUMEHEHUU
KOHKPETHBIX TOJIMMEPOB
OT1an4yHo
CB00OJIHO BIaACeT OCHOBHBIMU ITOHATHIMH U
onpexneneHussMu BMC, 3HaeT knaccuduxariio
peaxiuii MoJTMMepU3alid, 3HAET CIIOCOOBI
MOJIyYEHUS Pa3IUYHbIX TUIIOB MOJIUMEPOB,
MOXET OIKCab TEPMOJAMHAMUKY IIpoLiecca
MOJIMMEPU3AIUH, TIPABIIIBHO H300pakaeT
CTPYKTYpY MOJUMEpPaA , CBOOOTHO
OPUEHTUPYETCS B MPAKTUYKCKOM MPUMEHEHUH
rnojauMepa
IIK.8 3HATh: IpaBUJIa TEXHUKHU HeynoBiierBopureJ

CIIOCOOHOCTH TIPOBOJUTH
Hay‘-IHI)IC HNUCCICOIOBAHUS
1Mo chOpMyITUPOBAHHOM
TEMATUKEC U HOJIy‘-IaTI)
HOBBIC Hay‘-IHI)Ie nu

0€30MacHOCTH, MPUHIIUIIBI U
MeToauku oOpazoBanus BMC.
YMeTh: NPOBOAUTH PEAKLIUU
NOJMMEPH3AIMN U aHAJIH3
CTPYKTYPHI B COOTBETCTBHH C

He ciocobeH B COOTBETCTBUU C METOAUKON
MIPOBECTHU PEAKIIMIO MOTUMEPU3ALINN WIH
aHaJIM3 TOJIMMEPa, TPOBOIUTH 00PaOOTKY
AKCIEPUMEHTAIbHBIX TaHHBIX.
YnoBaerBopuTebH




Komnerenuust IInanupyemble pe3y/ibTaThl Kpurepun oneHuBanus pe3yibTaToB
o0y4ueHust o0y4eHust
MIPUKJIAHBIE PE3YIbTAThl | METOAUKON U MPaBUIAMHU YaoBi1eTBOPUTEIbH

TEXHHUKH 0€30TTaCHOCTH,
POU3BOIUTH KOJIMYECTBEHHOE
U3MEPCHUE MEXaHHUECKUX
XapPaKTCPUCTHK ITOJIMMEPOB IO
CTaHAAPTHBIM MCTOAWKAM U
IIPOBOJIUTH COOTBETCTBYIOIIYIO
00paboTKy IKCIIEPUMEHTATLHBIX
JaHHBIX.

BnaneTs: HaBpIKaMu IPOBEAECHUSA
peaKHI/Iﬁ MMoJIMMEpHU3allui NI
aHaJn3a MmoJimMepa B
71a00paTOPHBIX YCIOBUSX,
KOJIMUECTBEHHOTO U3MEPEHHUS
MEXaHUYECKUX XapaKTEPUCTUK
HOJIMMEPOB IO CTaHAAPTHBIM
METOIUKaM

[Tpu nmpoBeneHNN peaKIIH MTOJIUMEPHU3AIUN
WM aHaJIK3a MoJuMepa J0MycKaeT rpyobie
OLIMOKHU B TEXHUKE PaOOTHI, TEXHUKE
oe3onacHocTH, MeToauke. [Ipu o6paboTke
AKCIIEPUMEHTAJIbHBIX TAHHBINM YacTO J0MyCKaeT
OIITMOKH.

Xopomuo
WNuorna nomyckaet HerpyOble OMMOKY TTPH
MIPOBEJICHUH PEaKIUi OTUMEPHU3AIINH UITU
aHaJIM3a MoJIMMepa, MOXKET OIUOaThCs IPU
00paboTKe KCIIEPUMEHTATBHBIX JaHHBIX.

OT1iu4HO
[TpoBoauT peakiuyu NOIMMEpPU3ALINY, aHATTU3
COCTaBa U M3MEpPEHHE MEXaHUYECKUX CBONCTB
MOJIMMEPOB B TOUHOM COOTBETCTBUU C
METOJIMKOM 1 NMpaBUIaMH TEXHUKHU
0e3omacHoctH. [IpakTrdecku HE TOMyCKaeT
omuOOK TpH 00pabOTKE IKCIIEPUMEHTATBHBIX
JTAHHBIX.

OIIK.10

CIIOCOOHOCTh
BOCIIpUHUMATD,
pa3sBUBATh U
UCIIOJIb30BATh
TEOPETUYECKHE OCHOBBI
TPaJAULIMOHHBIX U HOBBIX
pa3ienoB XUMUU TIPU
peleHIH
poeCCHOHATBHBIX
3amad

3HaTh: TEOPETUYECKHUE OCHOBBI
BMC, cniocoOsl nostydeHus u
CBOMCTBA IIOJIMMEPOB,
IPOMBIIIJICHHbIE TEXHOJIOTHH
HPOM3BOJICTBA MTOJTUMEPOB.
YMeTb: NpUMEHATh 3HaHUS PU
pelieHnu mpodecCUOHATBHBIX
3ana4. BraneTs: HaBbIKaMU
pernieHus npodeccruoHalbHbIX
3aJa4, pyKOBOJICTBYSICh 3HAaHUSIMU
TeopeTrnueckux ocHoB BMC,
CIOCO0O0B TIOJIYYCHUS U CBOMCTB
MOJIMMEPOB, TIPOMBIIIICHHBIX
TEXHOJIOTMH NTPOU3BOJICTBA
MOJIUMEPOB .

HeynoBiaerBopuren
CTyzaeHT He 3HaeT coco0O0B MOTyYCHHS
MOJMMEPOB, METOJIOB UX TIepepabOTKU U
aHanmm3a. He crrocoOeH B COOTBETCTBUM C
METOJUKOW M TIpaBHJIAMU TEXHUKU
0€30MacHOCTH POBOIUTH PEAKIINN
nonumepuszayu. He ymeer o6pabareiBath
IKCIIEPUMEHTAILHBIC TAHHBIE.

YaoBaerBopuTeabH
CTyZCHT UMEeT MPEJICTABICHUE O METO/1aX
MOJTYYEHHS U IEPepadOTKH MOTHUMEPOB.
CrniocoOeH MpoBOANTH PEaKLIUU
NOJMMEPU3AIMU, HO MOXKET JIOIyCKaTh rpyoObie
OLIMOKH B METOJIUKE, JOIYCKAET OMMOKH PU
00paboTKe IKCIIEPUMEHTABHBIX JTaHHBIX.

Xopomuro

CTyAEHT XOpOILO 3HAET METO/IbI TTOJTyYCHHUS 1
nepepaboTku nommMepoB. B ocHoBHOM, 0e3
OIIMOOK POBOJIUT PEAKLIUH MOTUMEPU3AIIH TI0
NpeI0KEHHBIM METOINKaM 1 00pabaThIBaeT
JKCIIEpUMEHTANbHBIE TaHHbBIe. CrIocoOeH
penats npoeccroHANBHBIC 3a/1a4H,
PYKOBOJACTBYSICh 3HAHUSIMU TEOPETUIECKUX
ocHoB BMC, crioco6oB nosty4eHus 1 CBOMCTB
MOJMMEPOB, POMBIIIUICHHBIX TEXHOJIOTHU




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
MIPOM3BOJICTBA MOJIMMEPOB. Bo3HuKaromme
TPYAHOCTH yCTPAHSIOTCS TOCTIE HABOSIINX
BOIIPOCOB MPENOAABATEIS.

Otiamn4Ho
CTyIeHT 3HaeT METO bl IOTyUeHUs,
nepepaboTKH, aHaIM3a cocTaBa MoJIUMepoB. bes
o1KOOK, cieLyst MeTOJUKE U COOIII01ast
MpaBUJIa TEXHUKH 0€30MaCHOCTHU MPOBOJIUT
peakuuu noaumepusanuu. [IpoBoaut
00paboTKy SKCTIEPUMEHTAIIBHBIX JaHHBIX
MPaKTUYECKH HE TomycKas omubok. CriocodeH
pemats npodecCuoHaIbHbIE 3aJauH,
PYKOBOJICTBYSICh 3HAHHSIMU TEOPETUICCKUX
ocHoB BMC, crioco6oB nosty4eHus 1 CBOMCTB
MIOJIMMEPOB, TPOMBIIIIICHHBIX TEXHOJIOTHH
TIPOM3BOJICTBA MTOJIMMEPOB.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema goctaBku : CYOC 1

Buja meponpusTHs NPOMEKYTOYHON aTTEeCTANMH : DK3aMEH
Cnoco0 npoBeieHUs MEPONPUATHS MPOMEKYTOUHOI aTTecTannu : OlEHKa M0 JUCIUIUIMHE B paAMKax
MIPOMEKYTOUHOM aTTeCTaIlK ONPEENIeTCS Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPHUITHSIX, POBOIUMBIX B TEUCHHE YUEOHOTO IEPHUO/A.
MaxkcuMajbHoe KoJnmuecTBo 0ayioB : 100

KonBepranusi 6a/U10B B 0OTMETKH

«oTian4Ho» - ot 81 1o 100
«xopomo» - ot 61 1o 80

«yOBJIETBOPUTEJBbHO» - 0T 50 10 60
«HEeYI0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

KoMmnerenuus

Meponpusitue
TeKYyLIero KOHTPOJIA

Koutposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHsI

BxoaHoii KOHTPOJIb

BxoHOW KOHTPOJIb
BxoaHoe TectupoBaHue

Kunaccel oprannyeckux coeiMHEHU,
CTEpEOU30MEpHS, IOJIUMEPBI, KHHETHKA
XUMHUYECKOHN peaklnu, TerioBbie 3 (eKTs
XUMHUYECKON pPEeaKINU

OIIK.1

3HATh OCHOBHBIC TeopI/II/I, y‘IeHI/ISI n
KOHIICTIIIUH B MPO(ECCHOHATEHON
obnacTu

IIK.8

CIIOCOOHOCTH NMPOBOIUTH HAYUHBIE
HCCICOOBAHUSI 110
chopMyIMPOBAHHON TeMaTUKE U
MOJTy4aTh HOBBIC HAYYHBIC U
MIPHUKJIATHBIC PE3YJIbTaThI

Oco0EHHOCTH XUMUYECKUX
peaKkLuii HoJIuMepoB
ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTiue

O6uue ceenenus o BMC. Knaccuduxanus
noaumepos. Ipoueccel noaydeHus
MOJIMMEPOB (paauKaabHasi, aHHOHHas,
KaTHOHHAs. HOHHO-KOOP/IMHAIIMOHHAS
MOJTUMEPH3ALIHS, COTIOIMMEPU3ALIHS,
MOJIMMEPHU3AIHS [IUKIIOB,
MTOJIMKOH/ICHCAIIHS, TTOJIUTIPUCOETUHEHHE).

OIIK.1

3HaTh OCHOBHBIC TCOPHUH, YICHUS U
KOHIICTIITUH B MTPO(ECCHOHATLHON
obnactu

MK.8

CIOCOOHOCTH MPOBOJUTH HAYUHbIE
MCCIICIOBAHMUSI 10
chopMyIIMPOBAHHON TeMaTHUKE U
MOJIy4aTb HOBBIC HAYYHBIC U
MPUKIIAJHBIE PE3YJIHTAThI

MexaHndeckue CBOMCTBA
MOJIMMEPOB

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

Konduryparmus u konhopmarus
MakpomoseKyJsl. HanMmonekynspHas
CTpPYKTypa noiaumepoB. CBoHCTBa
MIOJINMEPOB.




Komnerenuus Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

OIIK.1 WToroBslii KOHTPOJIb

3HaTh OCHOBHBIE TEOPHH, YUCHHS U | 3amuInaeMoe KOHTPOJIbHOE
KOHICIIIINUHA B HpO(beCCHOHaHLHOﬁ Meponpusitue

obnactu

IIK.8

CIOCOOHOCTH MPOBOUTH HAYYHbBIE
HCCTIEAOBAHUS 110
chopMyITUPOBAaHHOM TEMATHUKE U
MOJTy4aTh HOBBIC HAYYHBIC U
MIPUKJIAHBIE PE3YIbTaThI

OIIK.10

CIIOCOOHOCTH BOCIIPUHUMATH,
pa3BHUBATh U UCTIOIB30BATh
TEOPETHYECKUE OCHOBBI
TPaJULIMOHHBIX U HOBBIX Pa3JIeIOB
XUMHHU TP PEIICHUN
npoecCHOoHANBHBIX 3a7a4

XUMHYECKHE peakluy MoJIUMepoB 0e3
M3MEHEHHS CTETICeHU TOJIMMEPH3allnH, C
YBEIMUEHUEM/C YMEHBIIIEHUEM CTETIEHU
MOJIMMEPU3AIUU, 0COOEHHOCTH
MOJIEKYJISIPHOTO CTPOEHUS TOTUMEPHBIX
MoJieKy ( KoHpUrypauuu u
KoH(popMaIuu, THOKOCTb,
HaJMOJIEKYJIpHas cTpykTypa). CBoiicTBa
MOJIMMEPOB - arperaTHsie U Ga3oBbie
COCTOSIHUSI, CBOMCTBA KPUCTAIITMUECKUX U
aMOp(HBIX TOTUMEPOB, MEXaHUYECKUE
CBOMCTBA.PaTBOPHI OIMMEPOB -

0c00EHHOCTH, pa30aBICHHBIE PACTBOPHI
IIOJINMEPOB, KOHLICHTPUPOBAHHBIC
pacTBOpBI OJUMEPOB, OJUIIEKTPOIUTOB.

OIIK.1 WToroBslii KOHTPOJIb
3HaTh OCHOBHBIC TCOpHUH, YUCHHUA U | UTOroBoe KOHTPOJILHOE
KOHIICIIIINA B HpO(l)eCCHOHaJIBHOfI MeponpusTue

obnactu

IK.8

CIOCOOHOCTH MPOBOJUTH HAYUHbIE
HCCIICIOBAHMUSI 10
chopMyIIMPOBAHHON TEeMaTHUKE U
MOJTy4aTh HOBBIC HAYYHBIC U
MIPUKJIATHBIC PE3YIbTAThI

OIIK.10

CIIOCOOHOCTH BOCIIPUHUMATH,
pa3BUBATh U UCTIOIB30BATh
TEOPETUYECKHE OCHOBBI
TPaJULIMOHHBIX U HOBBIX pa3JIeiOB
XUMHHU TP PEIICHUN
po)eCCHOHANIBHBIX 33124

O6mume ceenenus o BMC.
Knaccugukarus.IIpoueccs! momydeHus

BMC - nennsie, cTyneHYarThble.

XUMHUYECKUE peakIuy MOJIMMEPOB - 63
U3MEHCHUSI CTCTICHHU MTOJMMEPU3aLUH, C
HU3MCHCHHUECM CTCIICHU IMOJIMMCPU3AIINU.

OcoOEHHOCTH MOJIEKYJISIPHOTO CTPOSHUS
HOJIMMEPOB - KOHPUTYPALHS U
KOH(OpMaLuu, THOKOCTb,
HaJIMOJIEKYJISIpHAs CTPYKTypa.PacTBopsI

nosuMepoB. [1omuaneKTpoIuTHI.

Crnenudukanusi MeponpuATHI TEKyIIero KOHTPOJIA

BxoaHo# KOHTPOJIb

[IponoKUTENBHOCTS TPOBEACHUSI MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTAINU: .2 Yaca

VYcnoBus mpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM PadoThI

MaxkcruManbHbIi a1, BEICTABIIIEMbII 32 MEPONPUATHE POMEXKYTOUHOM aTTecTauuu: 0

[IpoxonHoii 6am: 0

IToxa3zarTean oneHMBaHUA

Baaasl

3HaHHE KHHETUKHA XMMHUUYECCKHX peaKI_II/Iﬁ




3HaHue TEIUIOBBIX 3(P(PEKTOB XUMUUECKOH peakIiu

3HaHue 00X MOHATUH O MOJIUMEpax

3HaHME KIJIACCOB OPraHUYECKUX COEIMHEHUN

3HaHHE CTEPEOU3OMEPUN

O [ S p—

Oc00eHHOCTH XUMNYECKUX pPeaKkIuil MoJIuMepPoB

[Tpo0IKUTETLHOCTD MTPOBEICHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTtTecTanuu: 1 9aca

Y coBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI CAMOCTOSITEIbHOI PadoThI
MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 20
[Tpoxoanoii 6amt: 10

IToxa3zarTen oeHUBAHUA

Bajaabl

HQHHBIG MponeCCChl MOJTYYCHHUA TOJITUMCPOB

OOmu1re cBeieHus 0 MOJIMMEepax M KilacCH(pUKaius

HomeHnkitatypa nosmmmepos

CryneHuaTble IPOLECCH MOIYYEHHS TOJIMMEPOB

DN | | D

Mexannyeckue CBOiiCTBA MOJHUMEPOB

[TpoaomKUTEeNsHOCTD TPOBECHUS MEPOTIPUSATHUS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca

Y coBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI CAMOCTOSITEIbHON PadoThI
MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 10
[TpoxoxHoii 6amt: 5

IToxa3zarTen oeHUBAHUA

Bajaasl

3HaHue pa3Inyuil Mex 1y KoHpopManueil 1 KOHPUTypaei MoJeKyJ MOJIUMEpPOB

3HaHME TOHATHSA HaIMOJIEKYJSIPHOM CTPYKTYpbI IOJIUMEPOB

3HaHUe arperatHbIX U ()a30BBIX COCTOSHHUM MOJIMMEPOB

3HaHue CBOMCTB aMOP(HBIX U KPUCTALUTUYECKUX TTOJIMMEPOB

3
3
2
2

HUToroBblii KOHTPOJIb

[TpoaomKUTen HOCTD TPOBECHUS MEPOTIPUATHUS IPOMEKYTOUHOM aTTECTallMU: 2 Yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YACHI ayINTOPHOI padoThI

MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 30
[Tpoxoanoii 6amt: 15

IToxa3zarenn oeHNBAHUA

Bajaabl

Oco0EHHOCTH MOJIEKYJISIPHOTO CTPOSHHS M CBOMCTBA IOJIMMEPOB

10

MakpoMoJIeKyJIbl B pacTBOpax

10

XUMHYECKUE PEAKIIUU ITOJTMMEPOB B OCHOBHOM LIETTH

XHUMHYECKUE PEeaKIIUU MTOJIMMEPOB B OOKOBOM LIENHU

HUTOroBbIi KOHTPOJIb

HpO,[[OJ'DKI/ITCJIBHOCTL IMPOBCACHUA MCPOIIPUATUA HpOMe)KyTO"IHOI\/’I aTTeCTaluu: 6 yaca




VYcnoBus mpoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE POMEKYTOUHON aTTecTauuu: 40
ITpoxoanoii 6an: 20

IToxa3aTeiu onleHUBAHUS Baaasl
[Ipouecchl moydeHus: HOJIUMEPOB 15
XapakTepucTrKa, CTpOCHHE, CIIOCO0 MOTyUeHUs, CBOMCTBA KOHKPETHOTO TMOJUMEpa. 15
O6mmume ceenenns o BMC. 5
Uctopus pazsutust xumun BMC 5




