MNHOBPHAYKN POCCUA
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEMO O5PA30OBAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAKO

3aBeqyowmin kaegpomn

BbICOKOMOSEKYSAPHBIX COEAUHEHMI U KOMMOUAHON XUMUK
LWecTtakos A.C.
11.05.2022
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1. Koa un HaumeHoBaHue cneunanbHocTu: 04.05.01 dyHaameHTanbHada n NpUKNagHasa xu-
MU
2. Cneumnanusauma. yHOameHTanbHasi XuMus B npodeccmoHansHoM obpasoBaHnm
3. KBanudukauusa (cteneHb) BbINyCKHUKA: cneumannct
4. ®opma ob6y4eHus: oyHas
5. Kachegpa, oTBevarLwas 3a peanmsauuio AUCUUNNUHBI: Kaeapa BbICOKOMONEKYNSPHbIX
COE€NHEHUI N KONMNOUOHON XUMUN
6. CoctaButenu nporpammsil: LLlectakoB Anekcangp CtaHMCnaBoBMY, LOKTOP XUMUYECKUX
HayK, OOLEHT
7. PekomeHaoBaHa: Hay4YHO-MEeTOONYECKMM COBETOM XMMUYECKOro dhakynbTeTa,
npoTokon Ne 3 ot 19.04.2022
8. YuebHbIn roa: 2025-2026 CewmecTp(bl): 7,8



9.llenu n 3apgayum y4e6HON AUCLIMNIIUHDI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl S8715IK0MCS:
- (bopMMpPOBaAHNE CUCTEMHBIX 3HAHUA O (PU3UYECKOW Mpupoae MNOSIMMEPHOro COCTOSIHUS Be-
LLIeCTB,
- hopMUpoBaHME CUCTEMHBIX 3HAHUN 06 OBLLMX 3aKOHOMEPHOCTAX N 0COBEHHOCTSIX obpasoBa-
HUSA NONMMEPOB, X CBOMCTBAX U NPaKTUYECKOM UCNOSIb30BaHMM Ha OCHOBE Hay4YHbIX JOCTUXE-
HUN.

3adayu y4yebHoU OuCyUMNIUHbI:
- 06y4YeHne OCHOBHbIM MOHATUAM U MNPEeACTaBNEHUSM O BbICOKOMOMEKYNSAPHbLIX COeAMHEHUAX
KaK BellecTBax;
- n3ydeHne ocobeHHoCTEN N OBLLMX 3aKOHOMEPHOCTEN CMHTE3a NONIMMEPOB;
- U3ydeHne CBONCTB BbICOKOMOMEKYNSAPHbIX COeAMHEHMI N CBOMUCTB X pacTBOPOB, a TaKXe Bbl-
ABMEHNSA B3aMMOCBA3M CTPYKTYypa-CBOWCTBA;
-nony4yeHne CBeAEHUN O XMMUYECKNX NPEBPALLEHNAX MAKPOMOSEKYST N HanpaBreHUsIX NpakTu-
4YeCKOoro NpMMeHeH1s NoIMMepPOB;
- hopmupoBaHme y CTyaeHTa cnocobHOCTEN N HABLIKOB K NPOBEAEHMIO 3KCMEPUMEHTANbHbIX U
TeopeTnyecknx pabor;
-yMeHuo 0606waTtb N aHann3npoBaTb MOMyYEeHHY0 MHOPMaLNIO U SKCNEPUMEHTarbHble pe-
3ynbTaThl.

10. MecTo y4ye6HOM gucumnnunHbl B cTpykType OOI: kypc BxoauT B 6nok b1, ob6a3aTtenbHyto
yacTb. CTyaeHT Ans n3yvyeHus Kypca AOSMKEH OCBOUTb KypCbl OpraHn4eckon, nsnveckomn, aHa-
nutuyeckon xumun. CTygeHT OOMMKEH MMETb NpeacTaBfeHus O TEPMOAMHAMUKE U KMHETUKE,
BNageTb MatemMaTU4eCcKMM annapaTtoM XUMUKW, UMEeTb NpeacTaBneHne 06 OCHOBHLIX Kraccax
HEOPraHN4YeCKNX N OPraHNYEeCKnX BELLECTB N UX PEAKLMOHHON CNOCOBHOCTMW.

11. MnaHupyeMblie pe3ynbTaTbl 00y4YeHUsi MO AuUcUUNNuHe/MoAynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C MIaHUPYeMbIMU pe3ynbTaTaMU OCBOEHUs o6Gpa3oBaTenibHOMN
nporpaMmmbl (KOMNETEHLUMSAMA BbINMYCKHUKOB):

Kop HassaHwue komne- Koa(bl) WugukaTop(bl) lMnaHnpyemble pesynbTaTtbl 0Oy4eHus
TEHLMU

OlK- | CnocobeH aHanu- | OlNK-1.1 | Cuctematmusmpyet u | 3HaTb:

1 3umpoBaTb, UWHTep- aHanusupyert pe- OCHOBbI METPOIOrNK, MaTepurarnbHyto 6asy xu-
npeTnpoBatb n 3ynbTaTbl XMMU4e- MWYECKOro aHanm3a, MeToA4osorMio NOCTaHOBKM
obobwaTtb pesynb- CKUX 9KCMEepUMEH- aKcnepuMeHTa
TaTtbl 3KCNEepuMeH- TOB, HabnaeHUN, YMmeTb:

TanbHbIX W pac- N3MepeHuii, a Takke | NNaHMpoBaTb IKCMEPUMEHT, NPOBOAUTL MOUCK
YeTHo- pe3ynbTaToB pacye- | CNpaBOYHOM MHpOpMaUUn ANst NOCTaHOBKU 3KC-
TEOPETUYECKUX TOB CBOWCTB Be- nepumeHTa n oo6paboTkn aKCNepuMEHTanbHbIX
paboT Xumunyeckom LLIeCTB 1 MaTepua- OaHHbIX, BECTU NabopaTopHbIN XypHan
HanpaBfeHHOCTU nos Bnagetsb:
OlK-1.2 | Npepnaraet UHTep- | Npvemamu nabopaTtopHOro CMHTE3a 1 aHanuaa,

npeTaumio pesynb- 0hOpMMEHNS NONYYEHHbIX Pe3yNbTaToB

TaToB COBCTBEHHbIX

9KCMEPVMEHTOB U

pacyeTHo-

TeopeTu4ecknx pa-

60T ¢ ncnonb3osa-

HMEM TeopeTuye-

CKNX OCHOB Tpaau-

LIMOHHBIX Y HOBbIX

pa3genoB XMMum

OlK-1.3 | ®opmynupyeT 3a-

KMOYeHWs 1 BbIBOAbI

no pesynstatam

aHanusa nutepa-

TYPHbIX AaHHbIX,




COOCTBEHHbIX 9KC-
NnepMeHTanbHbIX U
pac4eTHo-
TeopeTU4eckmx pa-
00T XMMMYECKON

HanpaBfeHHOCTH

OrlK- | CnocobeH npoBo- | OlNK-2.1 | PabotaeT ¢ xumu- | 3HaTb:

2 OUTb  XUMUYECKNI YeCKMMW BeLLEeCBa- | OCHOBHble MeToAbl UCCNeaoBaHMs MONMMEpPOB;
3KCNEepUMEHT C MU C cobniogeHneM | xuMmmnyeckue, hU3NKo-XumMmyeckne n unsnyeckue
NCcnonb30BaHNeM HOPM TEeXHMKN 6e30- | OCHOBbI CO3[aHUA KOHCTPYKLUMOHHBIX W (PYHK-
COBpPEMEHHOro NacHOCTH LUMOHanbHbIX MOMMMEpPHbBIX MaTepuaros; Crnoco-
obopyaoBaHus, OlK-2.2 | Ncnonb3ayeT cyule- | Bbl CMHTE3a NONMMEPOB.
cobnogas  HoOpMbI cTBylOLWME U paspa- | YMeTb:

TeXHUkn Oesonac- baTbiBaeT HOBble | onpedensTb U paccyuTbiBaTb pasmepbl Makpo-
HOCTU METOAMKN  foflyye- | MOMEKyr;  OueHuMBaTb  OCHOBHble  (PU3NKO-
HAA U XapakTepu- | MexaHn4yeckue napameTpbl NonMMepoB; OLIeHU-
CTUKMW BeLWecTB W | BaTb COCTaB KOHEYHOro nonvmepa nocne nporte-
MaTepuanos 0N | KAHUA XUMUYECKMX peakLMi; paccunTbiBaTb CTe-
peLueHus 3afay | NeHb CLUMBKM NONIMMEPHON CETKN.
npodeccuoHansHon | Bnagetb:
OeaTenbHOCTU npueMamu perynupoBaHus peakLmin cuHTesa
NonMMepoB, U30MEPUN N MONEKYNSAPHO-
MaCCOBbIX XapaKTePUCTMK KOHEYHOro MaTepuana
OMK-2.3 | MpoBoanT MCCNeAO- | nyTem M3MEHEHWs! KOHLIEHTPALMIA KOMMOHEHTOB,
BaHWA CBOWCTB B€- | temnepaTypbl, KayecTBa pacTBOPUTENS U T.4.;
lects n matepua- | metogamu MoaenuMpoBaHUS MakpOMOMeKyn K
noB € MCNOJB30BA- | pacyeTHbIMU NpoLieaypaMu OLIEHKM UX pa3Me-
HVEM COBPEMEHHOTO | poB; NpUHLMNaMK HanpaBneHHoN Moandukauum
Hay4HOro  0BOPYAO- | xymuM4eckoit CTPYKTYpLI MonMMepa Ans npuaa-
BaHWA HUS HY>KHbIX CBOWCTB; METOAOMOrMen co3naHus
HOBbIX NOSIMMEPHBIX MaTePUanos.

OlK- | CnocobeH npume- | OMNK-3.1 | MNMpumeHsieTr Teope- | 3HaTk:

3 HATb pacyeTHo- TUYECKME N MONY3M- | COBPEMEHHbIE  3KCMEPUMEHTamnbHbIE  MeToabl
TeopeTuyeckue nMpuyeckne mMoaenu | UccriefoBaHUsi TEXHOJOTMYECKMX MPOLECCOB U
mMeToabl Ans  M3y- npv pelieHnn 3agay | NpMpOAHbIX Cpef; 3HaTb OCHOBbI COBPEMEH-
YeHuns CBOWNCTB XUMUYECKON Ha- | HbIX MHPOPMALMOHHBIX TEXHONOMMIA
BELIECTB WU Mpo- npaBNEHHOCTH YMeTb:
ueccoB ¢ ux y4va- | OlK-3.2 | Ucnonb3yeT cTak- yBepeHHO paboTaTb B KayecTBe Mofb3oBaTens
CTMEM, WUCNOMb3ys JapTHoe nporpaMmM- | NEPCOHaNbLHOIO  KOMMbIOTEPa;  UCMONb3oBaThb
COBpEMEeHHoe mnpo- Hoe obecrneyeHne N | KOMMNbIOTEPHbIE CPeacTBa U MeToAbl MOAENUPO-
rpammHoe obecne- crneumanmampoBaH- BaHMs B Hay4yHO-UccrnegoBaTenbckon paboTte
yeHue 1 6asbl gaH- Hble 6a3bl JaHHbIX Bnagetb:

HbIX  npodheccuo- npu pelleHnn 3agady | HaBblkamu, fpuMemMaMm W TEeXHOMOruAMKU  MNo-

HanbHOro  HasHa- npodeccuoHanbHOM | CTPOEHUSA U aHanusa 3MMNMPUYEecKUx Mogenew,

YeHus aesTenbHocTH OCHOBaMM OpraHu3aLmmn aKCnepuMeHTanbHbIX
nccnegoBaHum

OlK- | CnocobeH npea- Orl1K-6.1 | MNpenctaBnseT pe- 3HaTb:

6 CTaBNATb pe3ynb- 3ynbTaTtbl paboTbl B | OCHOBHblE HOPMbl COBPEMEHHOIO PYCCKOrO SA3bl-
TaTbl cBOEW pabo- BMAE OoT4yeTa no ka (opdorpadmyeckme, NyHKTyaUWOHHbIE, FpaM-
Tbl B YCTHOW U cTaHgapTHoun dop- MaTU4eckme, CTUNUcCTMdeckne, opdoannyeckue)
nMcbMeHHOoM dop- Me Ha PYCCKOM f13bl- | U CUCTEMY (OYHKLMOHArbHbIX CTWUMEN PYCCKOro
M€ B COOTBETCTBUM Ke A3bIKA;

C HopmMamu u npa- OlK-6.2 | MNMpeacraBnseT uH- YMmeTb:
BUMaMM, NPUHSATbI- dopmaumio XuMm4ye- | NONb30BaTLCA OCHOBHOW CMpaBOYHOW nuTepaTty-
MU B npodeccmno- CKOrO COfiepXaHusi C | PO, TOMKOBBIMW W HOPMAaTUBHBLIMW CrlOBapsiMu
HanbHOM coobLe- y4eTom TpeboBaHUiA | PYCCKOro A3blka; OCHOBHLIMW canTamu Noaaepx-
cTBe BGubnuorpaduye- K1 rpaMoTHOCTU B ceTu «/HTepHeT»
CKOW KyInbTypbl Bnagetb:
OMNK-6.3 | MoToBUT NpeseHTa- HaBblkaMW CO3[aHUs1 HA PYCCKOM SA3bIKEe rpamoT-

uuio no Teme pabo-
Thbl U NpeacTaBnseT
€€ Ha PYCCKOM U

aHIMUNCKOM A3blKax

HbIX WU NOTMYECKN HENPOTUBOPEUMBLIX MUCbMEH-
HbIX WU YCTHbIX TEKCTOB Y4eBHOW W HaydHoW Te-
MaTVK1 pedpepaTUBHOIO XapakTepa, OpUeHTUpO-
BaHHbIX Ha COOTBETCTBYIOLEE HanpaefieHve




OrK-6.4

MNpenctaBnseT pe-
3ynbTaTbl paboTbl B
BMAE Hay4yHoW ny6-
nukaumm (Tesuca
Jokrnaga, cratbs,
0630p) Ha pyccKkom
N aHIMNACKOM 53bIKe

noaroToBKU

12. O6beM AMcUUNNUHbI B 3a4eTHbIX eanHuuax/yac — 13 / 468.

Popma NPOMEXYTOYHON aTTeCTaUMM 3a4eT C OLIEHKOW, 3K3aMEH.

13. TpypoemkocTb No Buaam yuyebHon paboTbl

TpyaoemKkocTb
Bupg yyebHoi paboTbl Bcero Mo cemectpam
7 cemecTp 8 cemecTp
KoHTakTHasa pabota 326 110 216
nekuunu 110 38 72
o e npakTuyeckune 36 36
B TOM ymcne:
nabopaTtopHbie 180 72 108
KypcoBas pabota
CamocTosaTensHas paborta 106 34 72
IMpomexyTouHasa atTecTauunsa (019 Ik3ameHa) 36 36
Wroro: 468 180 288

13.1. CopepxaHue AUCLMUNNUHBI

n/n Peanusauns
pasgena guc-
HaumeHoBaHue pasgena LMMIUHBI C
CopgepxaHve pasgena AUCLMNINHLI
AUCLMNITUHBI MOMOLLbIO OH-
nawH-kypca,
QYMK *
1. NNekuun
1.1 Ponb Haykun o BblcokoMorne- | MecTo Hayku o nonumepax B pagy pyHaameHTanbHbix | QYMK «Bbico-
KYNSAPHbIX COEANHEHUSX B XUMUYECKUX AUCUMNNNH. OcHOBHbIE oTnndmMa BMC oT | komonekynsp-
Hay4YHO-TEXHNUYECKOM Mpo- HU3KOMONEKYNSAPHbLIX COeANHEHUN. Hble coeanHe-
rpecce 1 OCHOBHbIE 3Tanbl HUS»
ee pas3BuTus. https://edu.vsu
1.2 Knaccuduvkauusa nonvme- Knaccugukaumsi nonMmepos B 3aBUCMMOCTM OT mnpouc- | .ru/courselvie
pOB U NpoueccoB nx obpa- XOXOEHUsl, XMMUYECKOrO COCTaBa U CTPOEHWs1 OcHOB- | W.php?id=231
30BaHusg. HomeHknartypa. HoM uenu. Monumepu3auust U nNonukoHAeHcaums kak | O
MeToAbl CMHTE3a NoNMMMepPOB N3 MOHOMEPOB.
1,3 Makpomonekyrbl 1 ux no- KoHpurypaunoHHble nsomepbl B Makpomoriekynax no-

BeaeHne B pacTBope.

NMMEpOB MOHO3aMELLEHHbIX 3TUMEHOB W OWEHOB.
CrepeoperynsipHble nonvMMmepbl. BHyTpumonekynsip-
Hble BpalleHWs M rMbKocTb Makpomonekyn. Mogenb
cBobogHO-couneHeHHon uenu. CpegHue pasmepbl
MaKpOMOIEKYIT C y4eTOM MOCTOSHCTBA BaneHTHbIX Yr-
noB. KonnyecTBeHHble XapaKTepUCTUKN TMOKOCTM Mak-
pomonekyn. ®PyHKUMS pacnpegeneHus pacCTOSHWUN
Mexay KoHuamu cBobogHO-couneHeHHon uenu (Mayc-
coBbl kny6kn). CBsA3b rMOBKOCTU (KECTKOCTU) MaKpOMO-
neKkyn ¢ UX XMMWYECKMM CTpoeHunem. TepmoamHamu-
yeckoe MOBeAEHUEe MakpoOMOSeKyrn B pacTBOpe W ero
0COBEHHOCTUN MO CPaBHEHWIO C NOBeAEHNEM HU3KOMO-
NeKynsipHbIX BelecTB. HeBO3MylLeHHble pa3mepbl
MaKpOMOIEKyI B pacTBOpe U oueHKka rmékoctu. dPusu-




KO-XUMUYECKME OCHOBbI M MeToAbl hpakuMOHMpOBa-
Husi. CBeTopaccesiHue Kak MeTod onpeaeneHust cpea-
HemMaccoBoOlr MorekynspHon Maccel BMC. [vgpoawu-
HamMu4yeckne CBOWCTBaA Makpomornekyn. Buckosmmert-
pusa — MeToa onpeaeneHns cpegHeBs3KOCTHOW Morne-
KynsipHOW Macchbl. KOHLEeHTpUpoBaHHbIe pacTBOpPbLI MO-
numepos 1 renu. MNonnanekTponuThbl.

1.4

MonumepHblie Tena.

CTpykTypa M OCHOBHble huU3MYeCcKMe CBOWCTBA MNOMU-
MepHbIX Ten. AMOpdHbIE U KpUCTanmnumyeckue nonvme-
pbl. Bbicokoanactuyeckoe, cteknoobpasHoe n BA3KO-
Tekydyee cocTtogHue. [lnactudwukauuss NoOnMMepoB.
OpueHTUpOBaHHbIE CTPYKTYPbl KPUCTamNNMYeCcKkux u
aMopHbIX MONIMMEPOB.

15

CwuHTes noJIMnMepoB.

PagukanbHas romononumepusauunsa. MexaHnsm, KuHe-
TMka. MonekynspHas mMacca U MONEeKynsipHO-
mMaccoBoe pacnpegenenune. VHrmboutopbl U 3ameanu-
Tenn. AyToMHrMbupoBaHWe annuibHbIX MOHOMEPOB.
3aBNCUMOCTb peakLNOHHOW CNOCOBHOCTN BUHWUIOBbLIX
MOHOMEPOB OT CTPOeHWs u Apyrmux daktopos. Kowm-
NMeKCHo-paguKanbHas nonMMepusaums BUHUIOBBIX
MOHOMEPOB. PagukanebHas " KOMMEKCHO-
pagukanbHas cononumepusaumm. KatmoHHasa nonvme-
pusaunsa. Obwan xapakTepucTuka, MexXaHnaM, KUHETU-
yeckme  OCOOEeHHOCTM. AHMOHHAss M aHMOHHO-
KOOpAMHALMOHHAs nonumepusaumm B MNPUCYTCTBUN
FrOMOreHHbIX W TeTEepPOreHHbIX KaTtanms3aTopoB Tuna
Uurnepa-Hatta. TlNonukoHaeHcauus. Tunbl peakuun
nonukoHaeHcaumn. onMKoHOAEHCaAUVMOHHOEe paBHOBE-
cve. MonekynsipHas macca 1 MONeKynspHO-MaccoBOe
pacnpegeneHne npu nonukoHaeHcauuwn. [ectpykuus
npu nonukoHgeHcaumm. CoBpeMeHHbIE OOCTWKEHVS B
0brnacT CUHTETUYECKMX MONMMMEPOB. TepMOoCTOVKVE Monwu-
Mepbl. Tepmoanacronnactbl. PU3nONOrM4yeckn akTMBHbIE
nonumepbl. Knaccudmkaums. Pusmonormyeckn akTvBHble
MoNMMepbl C COOCTBEHHOM (OM3MOSIOMMHECKON aKTUBHOCTHLIO.
Monvmepbl NPUBMBOYHOIO TWNA.

1.6

XuMunyeckme CBOMNCTBA U
XUMUYECKMNE NpeBpaLleHus
BbICOKOMOEKYNSAPHbIX CO-
eavHeHun. Jectpykumnsa un
cTtabununsaumsa nonMmMepos

OcoBeHHOCTM peakumii Makpomoriekyn. XnuMudeckmie pe-
akumu, He NpuBoAsLLME K U3MEHEHMWIO CTEMNEHW nonuMe-
pusaumun: nonMMepaHanorMyHble npeBpaLleHus U BHYT-
pyMoneKynsipHble peakuun. cnonb3oBaHue 3TUX peak-
UUA ans nonyyYeHust HOBbIX MOMMMEPOB. XMMUYECKUE
peakumm, NPpMBOASALLME K U3MEHEHMIO CTEMEHN MONMUMEpPU-
3auun. Jectpykuusi n ctabunmsaumsa nonumepos. denonu-
mepuzauus. ClumBaHMe NONMUMEPOB: BYNKaHM3aLuMs
Kay4yyKkoOB, OTBEPXAEHMWE 3MOKCUOHbIX CMOM. TeHAaeH-
LMN pasBUTUSA XUMUWN BbICOKOMONEKYNSAPHBIX COeaMHEe-
HUIR. HoBble NonuMmepbl U HanpaBnNeHUs UX UCNONb30-
BaHus.

3. llabopaTopHbie 3aHATUSA

3.1

MaKDOMOJ'IeKyﬂbI n nx no-
BeaeHne B pacTBope.

OnpegeneHve MONeKynapHO Maccbl NoOMCTMpona.
OueHka MonuMAancnepcHOCTU MaKpPOMOSIeKyn MeToOoM
TypOMaONMeTpU4eckoro TUTPOBaHMS.

OnpegeneHve pacTBOPYMOCTM.

3.2

|-|OJ'II/IMeprIe Tena.

MocTpoeHne anddepeHUnanbHbIX TepMoOMEXaHu4e-
CKMX KPUBBIX.

lMocTpoeHne KpuBOW cocTaBa cornonumepa u pacyer
KOHCTaHT cononvMmepu3aumm cTupona u MeTurnmMeTak-
punara.

OnpegeneHne MONEKYNSPHO-MAacCOBbIX XapakTepu-
CTUK METOA0M 3KCKMIO3MBHOW XpomaTorpadgum.

3.3

CuvHTe3 nonnumepos.

MonuMepusauua cTupona B CycrneH3uu.
Monumepusaums cTupona B 6roke.
Monumepusaumst cTpona B aMynbCUMn.
Monumepusaums MmeTunMeTakpunaTa B 6roke.




Monumepwnsauus BuHUNayeTata B SMyNbCUN.
Monumepwnsauus BuHUNayeTaTta B CyCneH3nu.
Monumepwnsauus BuHWNaueTata B pacTBope.
CononvmepusaLmsa cTMporna u METaKpUnoBOn KUCHOTbI
B CyCMneH3uu.

MonukoHaeHcauma OWMITUNEHININKONSA C aaunMHOBOW
KMCNOTON B pacTBope.

MonukoHaeHcaumsa eHona n dopmanbaerna.
MopgenuposaHve npouecca MOHHO-KOOPAMHALMOHHOM
nonvMepusaumm aTurneHa.

3.4

XnmMn4yeckne cBomcTea n

crabunmsaums NnoJINMEPOB.

TepM nyeckaa genonmMmepumsaumna nonmMeTunimeTak-

XMMWUYECKME NpeBpaLleHms | punara.
BbICOKOMOEKYISAPHbIX CO- lMonumepaHanornyHele NpeBpaLleHnst NONIMBUHNIIOBO-
eanHeHnn. [lectpykums u ro cnupra.

I'Ionyqume M CBOWCTBA HUTPATOB LEeJIJTIH03bI.

13.2. Tembl (pa3aenbl) AUCUUNIIUHBLI U BUAbI 3aHATUNX

Ne
n/n

HanmeHoBaHne TemMsbl
(pasgena) gucumnnuHel

Bugbl 3aHaTMIA (YacoB)

Jekumn

MpakTunye-
ckune

JlaBopaTtop-
Hble

CamocTosiTenbHas
paboTta

Bcero

OcHoBHbIE OnpeaeneHus, NoHs-
TUA Y TEPMUHBI HAyKU O NonMme-
pax

2

Knaccudumkaumsa nonmmepos B
3aBMCMMOCTU OT MPOUCXOXKAEHUS,
XMMWYECKOro COCTaBa U CTPOEHUS
OCHOBHOW Lienu.

I'Ionvlmepmaau,wﬂ N NONMNKOHAOEH-
cauuna Kak MmeToabl CUHTE3a nonn-
MepoB 13 MOHOMEpPOB.

KoHdpurypaumnoHHsie nsomepsl B
MaKpoMOIeKyrnax nosiMmepoB Mo-
HO3aMEeLLIEHHbIX 3TUMEHOB U Ane-
HoB. CTepeoperynsipHble nonm-
Mepbl.

BHyTpuMoneKkynsapHble BpalleHus
1 rMBKocTb Makpomonekyn. Mo-
Aenb cBo60AHO-COUIIEHEHHOA
uenu. CpegHue pasmepbl Makpo-
MOJIEKyIn C y4eTOM NOCTOSIHCTBA
BaJIeHTHBbIX YIIOB.

KonnyecTBeHHble XapakTepucTUKu
rMBKOCTN MakpomorneKkyn. PyHk-
uus pacnpeaeneHns paccTosHUN
Mexay KoHuamu cBob6oaHo-
coudneHeHHon uenu (Fayccosbl
knybku). CBasb rmbkocTn (>kecTKo-
CTN) MakpoOMOFeKyn C UX Xxumuye-
CKUM CTPOEHMEM.

TepMmoguHammnyeckoe nosegeHune
MaKpOMOIeKyrn B pacTBope 1 ero
0COBEHHOCTM NO CPaABHEHMIO C
nosefeHneM HU3KOMONEKYNAPHbIX
BeLlecTB. HeBo3MmyLeHHbIe pas-
Mepbl MaKpOMOIeKyn B pacTBope
M OLleHKa rmbkocTu.

PU3NKO-XMMNYECKNE OCHOBBLI U
MeToAbl PpakuNOHUPOBAHUS.
CeeTopaccesiHue Kak MeTog on-
peaeneHns cpegHemMaccoBOn MO-
nekynsipHon maccel BMC. 'mgpo-
OWHaMM4yeckne CBOMCTBa Makpo-
MOJIEKY.




BuckosumeTpusa — metog onpege-
NeHns cpegHeBA3KOCTHOW Morie-
KynsipHou maccbl. KoHueHTpupo-
BaHHble pacTBOpPbI NONUMEPOB U
renu. |-|OJ'II/I31'IeKTpOJ'IVITbI.

20

30

10

CTpykTypa 1 OCHOBHbIE (husnye-
CKne CBONCTBA NOMNMMEpPHbIX Ten.
AMOpdHbIE 1 KpUCTannuyeckne
nonMmMepsbl.

11

BbicokoanacTtudeckoe, CTeknoob-
pa3Hoe 1 BSA3KOTEKyYee COCTOs-
Hue. MNnacTndukauna NoNMMepoB.
OpueHTupoBaHHbIe CTPYKTYpbI
KpUCTanIn4ecknx n aMopHbIx
NonvMMepoB.

10

12

PapguvkanbHas romononuvepusa-
uma. MexaHuam, kuHeTuka. Mone-
KynsipHasi Macca u MonekynsipHo-
MacCoBOe pacnpegerneHue.

74

94

13

UHrmbutopsl n 3amegnurenu. Ay-
TOUHrMBUPOBaHME annUMbHbIX
MOHOMepOB. 3aBUCUMOCTb peak-
LIMOHHOW CMOCOBHOCTY BUHMUIO-
BbIX MOHOMEPOB OT CTPOEHUS 1
ApYyrux akTopos.

12

14

KOMHJ’IeKCHO-paDMKaJ’IbHaﬂ nonun-
mMepunsauna BUHUITOBbIX MOHOME-
poB. PaguvkanbHas 1 KOMMeKCHo-
pagunkanbHaa conofimmepusaunn.
>KuBas noHHasa n ncesooxmBasi
pagukKanbHaa nonmmepusaumna.

16

15

KatnoHHas nonvmepusaums. O6-
LLlas XapaKTep1CTrKa, MEXaHN3Mm,
KMHETUYeCcKne 0COBEHHOCTU.

14

16

AHWOHHasA U aHWOHHO-
KOOpAMHALMOHHAag nonMmepuaa-
LUK B MPUCYTCTBUM TOMOTEHHbIX U
reTeporeHHbIX KaTanM3aTopoB
Tvna Lurnepa-Hartra.

16

17

MonukongeHcaums. Tunbl peak-
LM noniMkoHaeHcauun. Nonukow-
JeHcaunoHHoe paBHoBecue. Mo-
neKkynsipHas macca 1 Mornekynsip-
HO-MacCOBOE€ pacrnpeeneHme npu
nonukoHAeHcaumu. [lectpykums
npv NONMKOHAEHcauuu.

26

46

18

CoBpeMeHHble JOCTWKEHMS B 00-
NacTN CUHTETUYECKUX MOSNIMMEPOB.
TepmocTorikue nonmvepsl. Tepmo-
anactonnacTbl. PU3NoNorMyeckn
aKkTnBHbIE nonumepsl. Knaccudmka-
upmst. PU3MONOrMYECKN aKTUBHbBIE
nonnmMepsbl ¢ cobcTBeHHOM dn3norno-
MMYECKON aKTUBHOCTLIO. [Nonmmepsbl
NPVYBMBOYHOIO TUNa.

12

19

OcobeHHOCTM peakumii MakpoMorne-
Kyn. XMMu4yeckue peakuum, He npu-
BOASLLME K UBMEHEHMIO CTEMEHU
nonMmMepusauum: nonmmepaHano-
MMYHbIE NPEBPALLEHUS] U BHYTPUMO-
nekynsipHble peakumn. Micnonb3osa-
HVEe STUX peakumi anst NoyvYeHus
HOBbIX MOJTMMEPOB.

26

42




XuMudeckme peakumm, NpuBoas-
LLIME K U3MEHEHUIO CTeneHN nomnu-
mepusaumn. Jectpykums 1 cTabunu-
3aLus NonMMEepoB.

20

Oenonvmepusauust. ClumsaHue
NoNMMepoB: BYNKaHU3aLns Kayyy-
KOB, OTBEPXXAEHME 3MOKCUAHbIX
cMorn.

21

TeHOoeHUuun pasBUTUS XUMWUU Bbl-
COKOMOJEKYNSAPHbIX COEANHEHNA.
HoBble nonvMMepbl U HanpaBneHus
Nx ncnonb3oBaHus. Monumvepsi
ANst HAHOTEXHOMOTMN N MHAYCT-
pUM HAHOCUCTEM.

22

Utoro: 110 36 180 106 432

14. MeToauyeckue ykasaHusi Ansi o6y4yaroLmxcsi N0 OCBOEHUIO AUCLUNIIUHDI
B y4yebHOM npouecce ncnonb3yotcsa crieayowme popmbl paboThbi:
- NpoBefeHne Nnekunn,
- NpoBegeHne nabopaTtopHbIX pabor,
- 3aHATUA B MHTEPaKTUBHOWN hopMe (AncKyccum),
- BHeayauMTOpHasa camocTtosiTenbHasa paboTa cTygeHTOoB.
OpraHu3aumoHHasa CTpYKTypa JIEKUNOHHOMO 3aHATUS:
1. dopmMynupoBka TeMbl, LiefNien 3aHATUS, NOCTaHOBKa NpobieMHOro Bonpoca.
2. PasbAcHeHne BONPOCOB TEOPETUYECKOrO N NPAKTUYECKOro MiaHa Ans peLlleHns noctaBnex-
HOM NpobGnembl.
3. PaccmoTpeHune nyten peleHns npobnemMHoro Bonpoca Ha KOHKPETHbIX NpuMepax.
4. 3akntoyeHune, hopmynmpoBKa BbIBOLOB.
5. dopmynupoBka 3agaHus A4Sl CaMoCTOATENbHON AOMalUHeN paboTel. O3By4nBaHNE TEMbI
cnefyowero 3aHATuUS.
OpraHunsaumoHHasi CTpykTypa nabopaTtopHOro 3aHATUS:
. dopmynuMpoBKa LEeNen 3aHATMS U OTBETbl Ha BOMPOCHI CTYAEHTOB.
. O3HaKoMneHne ¢ TEOPETUYECKON OCHOBOWM paboTbl, OCHOBHLIMW NPUEMaMUN U TEXHUKOWN
©esonacHocTn Npu paboTe ¢ Ucnonb3yemMmbiMn Npubopammn n peakTmBamu.
3. BbINONHeHne akcnepuMeHTanbHoOn Yactu paboTbl.
4. O6paboTka aKCNnepMMeHTanbHbIX pe3ynbTaToB M NpeaoCcTaBreHne Nx Ans npeasapuTensHON
NpoBepKN NpenoaasaTento.

3awmTa nabopaTtopHon paboTbl NPOBOAUTCS C LEfblo BbISIBIIEHUS YPOBHS OCBOEHUSA Ma-
Tepuana no TemaTuke paboTbl, CNOCOBHOCTUN AaTb NPaBUMbHYIO TPAKTOBKY pe3yrnbTaTtam, nony-
YeHHbIM MpK BbINOMHEHMM paboTbl. 3awmTa paboTbl 3aknyaeTca B oopmneHnn pabort, ycT-
Hown Gecepe npenogaBaTens Co CTYAEHTOM MO NOSlyYeHHbIM B paboTe pesynbTaTaM U OCHOB-
HbIM TEOPETUYECKMUM MOHATUAM NO TeMe paboThl.

TeKylWnA KOHTPOSb MPOBOAMTCS NyTEM MPOBEPKU BbLINOSIHEHWUS LOMALLHEro 3afaHus,
BXOZHOIO KOHTPONS (B BUAE KOHTPOSIbHOW paboThl).

KoHTponb OCBOEHUS TeopeTU4ecKoro marepuana npoBOAUTCA NOCMe NPOCHyLIMBaHUA
CTyAeHTaMn NEeKUMOHHOro matepuana no Kaxaon Teme B BUAE KOMNMOKBMYMaA WM BbINONHEHNUS
AOMallHMX 3afaHui. BbinonHeHne gomaluHMX 3adaHuK KOHTponupyeT nekTtop. ExeHenenbHO
CTYOEHTbI UMEIOT BO3MOXHOCTbL BbISICHATL BCE BOMNPOCHI, OCBOEHNE KOTOPbIX Bbl3blBAET TPYAHO-
CTM1, Ha KOHCYMbTauusaX C NEKTOPOM B cCneumanbHO OTBEAEHHbIE AN 3TOr0 KOHTaKTHbIE Yachl.

Mpn peanusaumm OUCLMNIIMHBI C MUCMNONb30BaHNMEM AUCTAHLUMOHHBLIX OBpasoBaTesbHbIX
TEXHOMOIMA UCMNONb3YITCA MHCTPYMEHTbl 3MNEKTPOHHON MHGOPMaUMOHHO-06pa3oBaTenbHON
cpegbl BIY «3nektpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru) w/vnn “MOOK BI'Y”
(https://mooc.vsu.ru),cepeucbl BuaeokoHdepeHuun (BigBlueButton, Zoom, Discord n gp.),
3MEKTPOHHAas NoyTa, MeCCEHKEPbI U COLCETH.

N —



https://info.vsu.ru/SRedirect/70442B28/edu.vsu.ru
https://mooc.vsu.ru),сервисы

15. NepevyeHb OCHOBHOW U AONOSIHUTENBLHOW NUTEepaTypbl, PECYPCOB UHTEPHET, He0bXo-

AUMbIX ONnA OCBOeHUsA aoucumnnJyimHbl
a) OCHOBHag nuteparypa:

Ne n/n McToYHMK
BbicokomonekynsipHble COeAMHEHUS : y4EOHMK 1 MPaKTMKyM AN akagemuyeckoro bakanaspuarta
1 / [M.C. ApxakoB 1 gp.] ; Mock. roc. yH-T uMm. M.B. JlomoHocoBa ; nog pea. A.b. 3e3anHa .— Mocksa

: Opant, 2018 .— 339 c.
Cemuukos KO.[l. BeeageHune B xumuto nonumepos/ KO.[.Cemunkos, C.®O. XKXunbuoe, C.[0. 3anues.

2 — CaHkr-lNeTepbypr ; Mocksa ; KpacHogap: JlaHub, 2012. — 222 c.

3 Cemunkos HO. [1. BeicokomonekynsipHble coeauHerus / 0. [1. Cemunkos. - M.: Akagemus, 2008. -
368c.

4 Kupees B.B. BbicokomonekynspHble coeanHeHus : y4ebHuk ans akagemumyeckoro 6akanaspuara:

B 2 4./ B.B. Kupees .— Mockaa : KOpawrt, 2016 .

0) gononHWTenbHag nuTeparypa:

Ne n/n NcTOYHMK
5 Tarep A. A. dusumkoxummsa nonumepos / A. A. Tarep. - M.: Xumus, 2007. - 544c.
6 oBapukep B. P. MNMonumepsl / B. P. loBapukep, H. B. BucsanatxaH, [x. Wpuaxap. - M.: UHocTp.

nnT.,1990. — 396 c.
KabaHoB B. A. KomnnekcHo-pagukansHas nonumepusaums/B. A. KabaHos, B. I1. 3y6os, 0. [.

! Cemuukos. - M.: Hayka, 1987. — 256 c.

8 LWyp A. M. BeicokomonekynsapHble coeguHenus/A. M. Wyp. - M.: Beicw. wk., 1981. —
656 c.

9 Mnata H. A. dusmonoruyeckn aktusHble nonuvepsl/H. A. MNMnata, A. E. Bacunbes. - M.:
Xumus, 1986. - 296 c.

10 Kvpw tO. 3. Monu-N-BuHunnupponuaoH n gpyrae nonu-N-snHmunamugpl/t0. 3. Kupu. -

M.: Hayka, 1998.-252 c.

B) MH(pOpPMaALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchbl (oduunansHble peCcypcbl UHTEPHET)*:

Ne n/n Pecypc
11 "YHuBepcuTeTckasa bubnmoteka online", http://biblioclub.ru/
12 OneKkTpoHHO-6nbnnoteyHas cuctema "KoHcynbTaHT cTygeHTa", hitp://www.studmedlib.ru
13 https://www.lib.vsu.ru - 3oHanbHas Hay4yHasa 6ubnunoteka BI'Y.
http://www.en.edu.ru/ - EcTeCTBEHHO-Hay4HbIi 06pa3oBaTeNbHLIN NopTan - SABMASETCA COCTaB-
14 HoW YacTblo cbegepanbHoro noprtana "Poccuickoe obpasoBanHne”. CoaepXuT pecypcbl U CCbiSl-

KM Ha pecypcbl M0 eCTECTBEHHO-HAYYHbIM AUcLuMnaMHaM (dpusmka, xummsa n uonorus).
http://window.edu.ru/ - nHcdpopmaumnoHHas cuctema «EgnHoe okHO goctyna k obpasoBaTerb-
HbIM pecypcamy.

http://www.elibrary.ru —HayuyHas anektpoHHas 6ubnuoteka eLIBRARY.RU - kpynHewwwnin poc-
CUNCKNA MHEOPMALIMOHHBIN nopTan B 06nactu Hayku, TeXHONOrMu, MeanuunHbl 1 obpasosaHus,
16 cogepxawmm pecepaTbl U NOMNHbIE TEKCTbI Bonee 12 MMH. HayYHbIX cTaten u nyénukaumin. Ha
nnatgopme eLIBRARY.RU gocTynHbl anekTpoHHble Bepcun 6onee 1400 pocCUMCKMX HaydHO-
TEXHUYECKNX XKypHanoBs, B ToM Yncne 6onee 500 xypHanoB B OTKPbITOM JOCTYyne.

17 OYMK «BbicokomonekynsipHble coeguHeHusy https://edu.vsu.ru/course/view.php?id=2310

15

16. NMepe4veHb y4e6HO-MeTOAMYECKOro o6ecneyeHuns Ansi CaMoCToATeNIbHOW paboThl

Ne n/n McTOYHMK

1 KysHeuoB B.A. lpakTkym no BbICOKOMOMNEKYNApHbIM coeguHeHusam / B.A. Ky3sHeuos. - Bopo-
Hex: Nag.nom BIY, 2014, - 166 c.

> BbicokoMonekynsipHble COeauHEeHNs: MeToguveckune ykasanus / coct.: A. C. LLlectakoB u gp. —
BopoHex : BI'Y, 2015. — 36 c.

3 MHcTpyKkuma no TexHnke 6esonacHocTv Npu paboTte B nabopatopun ¢ NpUMEHEHNEM XUMNYECKNX
BellectB. BopoHex : BI'Y, 2002 — 33 c.

4 MpakTMKym Mo BbICOKOMOMEKYNSAPHLIM coeanHeHnsim /nog pea. B. A. KabaHoga. - M.: Xumus,
1985. - 224 c.

17. Obpa3soBaTenbHble TEXHOMOrMU, UCNONb3yeMble Npu peanusauum yyebHon aucumn-
JINHbI, BKNKOYaa AUCTaHLUNOHHbIe o6pa3oBaTtenbHble TexHonoruu (JOT), aneKkTpoHHoe
ob6y4eHue (30), cmewaHHOe o6y4YeHue:


https://lib.vsu.ru/url.php?url=http://biblioclub.ru/
https://lib.vsu.ru/url.php?url=http://www.studmedlib.ru
http://www.en.edu.ru/
http://window.edu.ru/
http://www.elibrary.ru/

Mpu peanusauun ANCUMNINHBI UCNOMB3YOTCA Knaccuyeckme obpasoBaTeribHble TEXHOMO-
rmn 6e3 3amMmeHbl ayaAUTOPHbIX 3aHATUI (Nekumi n nabopatopHbix 3aHATUN) HA [OT. OCHOBHbIE
TUNbI NEKUMA — BBOAHbIE NEKUUn (B Havyane nayvyeHms UCuUmMnimHbl) U MHPOPMALMOHHbIE NEK-
UMM ¢ Bu3yanusaumen (MynbTumegumnHble npeseHtauun). MNpoBegeHne Tekywmnx atrectaumm u
NMPOMEXYTOYHbIX aTTecTauun ocyllectTsnseTcs B oopme ycTHoro cobeceposanuns no KMM. Ca-
MocTosiTenbHaa paboTta No BceM pasgenam npegnonaraeT BbliMOfHEHWE oba3aTeNibHbIX NUCh-
MEHHbIX JOMAaLLUHUX 3a4aHuMN.

Mpu peanusaunn y4ebHON AUCLMUNIIUHBI UCMOMB3YOTCHA 3NeMEeHTbl 9NIEKTPOHHOIo obyye-
HUA 1 pasnU4YHble OUCTAHLUMOHHbIE ObpasoBaTesnbHble TEXHONOMK, No3Bonsowme obecneyu-
BaTb OMOCpefOBaHHOE B3auMMOOENCTBME (Ha pacCTOsiHUMKM) npenodaBaTenien u oby4aroLmxcs,
BKIMOYAS MHCTPYMEHTbI 3NEKTPOHHOM MHOpMaLMOHHO-06pa3oBaTenbHon cpeabl BIY «3Onek-
TpOHHbIM yHMBepcuteT BIY» (https://edu.vsu.ru) n/vnn “MOOK BI'Y” (https://mooc.vsu.ru), npo-
BedeHne BeOMHapoB, BMAEOKOH(EPEHUNA (B TOM 4YMCne C NpPUMEHEeHMem cepsBucoB Zoom,
Discord n gp.), B3aMmogencTemne B COLICETAX, NOCPEACTBOM 3fIEKTPOHHOW MOYTbI, MECCEHAXe-
pOB.

18. MaTepnanbHoO-TeXHU4YECKoe obecrneyeHme ANCLUMUNIINHDI:
Mpunbopkl 4N pa3roHKM MOHOMEPOB B YCIOBUSIX Bakyyma.
Mpunbopbl 4N npoBeaeHNs NoNMMepu3aLmm

Mpunbopbl 4N NnpoBeAeHNst NONMKOHAEHCALUN

Mpubop ans TepmogecTpyKumMm nonnMepa

Mpubop PepoToBa Ansa onpeaeneHns HAbyxaemocTy.
Pedpaktometp NPD-454 B2M

BuckosnmeTtpbl OctBanbga-lNuHkeBnya, BIMTXK 1 Yo6enoae.
TutpoBanbHas ycTaHOBKa.

Becbl aHanutnyeckue.

10. BecCbl TEXHO-XUMUYECKME.

11. MoaynbHbIN CNEeKTPOMETP AUHAMMUYECKOro U cTaTnyeckoro paccesHus ceeta Photocor-Complex.
12. KomnbtoTep.

13. Typbugumetp.

14. YnbTpasByKkOBOW gncnepraTtop.

15. BogocTpyiiHble HAcoChI.

16. Wkad cywmnbHbIn

17. Wkad BaKyyMHbINA.

18. ®otomeTp KOK-3 «30M3»

19. Annapatbl CokcneTa.

20. TepmocTarhbl.

CoNoOGOR~WNE

19. OueHo4Hble cpeacTBa Ansd nposeneHusA TeKyI.Ll,eI7I n HpOMe)KyTO‘-IHOﬁ aTtTecTtauum

MopAnoK OLEHKN 0CBOEHMS 0BydatoLwmnMmcs y4ebHoro matepuana onpeaenseTcs co-
AepXaHueMm crieayoLmx pasaenos AUCLUUNIVHGI:

No HanmeHoBaHue pasge- Komne- WHavkaTop(bl)
n/n | 1@ AucLmMnnnHbl (mopy- TeHuA(n) OOCTMXKEHNS OueHouHble cpeacTBa
ns) KoMneTeHummn
Ponb Hayku o BbICOKO-
MOJEKYNsIpHbIX coeau-
1 HEeHUSAX B HAay4yHO- OlK-1, OlK-1.3, TecToBble 3a0aHuA
" | TexHuyeckom nporpecce | OlK-2 OrnkK-2.4
M OCHOBHbIEe 3Tanbl ee
pasBuUTUS.
Knaccucpukauus nonu- TecToBblE 3a4aHNs
2 MEpOB 1 NPOLeccoB ux | OriK-1, OK-1.3, JomaluHve 3agaHus
* | obpasoBaHusa. HomeHk- | OlK-2 OlnK-2.4
narypa.
OrlK-1.1,
OrlK-1.2, JlabopaTopHble paboTbl
3 Makpomonekynbl U ux OlK-1, OlnK-1.3. [omallHmne 3agaHus
" | noBeaeHwve B pacteope. | OMNK-6 OnK-6.1, Konnoksuym
OrlK-6.2,
Ol1K-6.3,



https://info.vsu.ru/SRedirect/70442B28/edu.vsu.ru
https://info.vsu.ru/SRedirect/70442B28/mooc.vsu.ru

Ne HanmeHoBaHue pasge- Komne- NHankaTop(bl)
n/n | naAucumnnnHel (mogay- TeHums() OOCTMKEHNSA OueHouYHbIe cpeacTBa
ns) KoMMeTeHLUn
OllK-6.4
OrK-3.1,
4. | MNonumepHble Tena. OlK-3 OMK-3.2 [MpaKTUKOOPUEHTUPOBaHHbIE 3a4aHNS
OriK-2.1,
OrlIK-2.2,
OrlK-2.3, JTabopaTopHble paboThl,
OrK-2, OriK-2.4 KypcoBas paboTa
5. | CuHTE3 nonMmepos. OMK-6 OMK-6.1, KZnnoxamyM
Ol1K-6.2,
Ol1K-6.3,
OllK-6.4
Xnmunyeckme cBoncTea u
XUMU4eckne npespa- OrkK-2.1, JlabopatopHkle paboTsl,
6 LLIEHVS1 BbICOKOMOEKY- OMK-2 OriK-2.2, TecToBble 3a0aHU4,
" | NAPHbIX COEANHEHNIA. OrK-2.3, KypcoBas pabota
HecTpykunsi n ctabunu- OlK-2.4
3auusi NoNMMepoB
lMpomexyToyHas aTTectauns MNepeyeHb BONpOCOB
cdopMa KOHTPONs — 3Kk3aMeH, 3a4eT C OLeHKOM

20. TunoBble OUEHOYHbIE CpeaCTBa U MeToAMYeCKue Matepuanbl, onpeaensirowme npo-
ueAypbl OLleHUBaHUA

OueHKa 3HaHWIN, YMEHUI N HABbIKOB, XapakTepuaylLwas atanbl OPMNUPOBAHNA KOMMNETEH-
UMM B pamKax U3yvyeHus ANCLMMNITMHBI OCYLLECTBIAETCA B XO4€e TEKYLLEN U NMPOMEXYTOYHOM aT-
TecTtauun.

Tekyllas aTTectaums NpoBOAUTCA B COOTBETCTBMM C [lonoxeHneM O Tekyllen atTectaumm
obyuarowmxca no nporpammam Bbiclero obpasoBaHns BopoHEXCKOro rocygapCTBEHHOMO YHU-
BepcuteTa. Tekywasa aTTectaums NnpoBoaMTCca B hopme: YCTHOro onpoca (MHAMBMAYanbHbIN
onpoc); nabopaTtopHbie paboTbl; OLEHKN pe3ynbTaToOB NPaKTUYECKON AEATENBHOCTM (KypcoBas
paboTa). Kputepum oueHmBaHnSa NpMBeLEeHbI BhiLLE.

[MpomexyTouHasa aTTecTaumsa NpoBOAUTCS B COOTBETCTBUM C [MONOXEHMEM O NPOMEXYTOY-
HOW aTTecTauum oby4varoLmnxca no nporpaMmmam BbiCLLIEro obpasoBaHus.

KOHTpOMbHO-M3MepuTenbHblE MaTepuanbl MPOMEXYTOYHOW aTTecTauum BKNKO4YalT B cebs

TeopeTuyeckne BOMpPOChI, NO3BONAIOLLME OLEHUTb YPOBEHb MOSMYYEHHbIX 3HAHUA U NpaKTUye-
CKO€e 3aJaHune, No3BOoNSALLEE OLEHUTb CTENEHb CHOOPMUPOBAHHOCTN YMEHUIN U HABLIKOB.
Mpn oueHnBaHMM NCNONb3YTCA KAa4eCTBEHHbIE LIKanbl OLeHOK. Kputepun oueHMBaHusA npuse-
AeHbl B n. 20.2. MNpn peanu3aumm OUCUUNIMHBLI C NPUMEHEHNEM ANCTaHUMOHHBIX obOpa3oBa-
TeNbHbIX TEXHOOMMIN OLEHKN 3a 3K3aMeH/3a4eT MOryT ObiTb BbICTaBMEHbI MO pe3ynbTaTtam Te-
Kywien atrecTtaumm oby4datoLlerocsi B ceMecTpe.

20.1. TeKywun KOHTPOJb yCNeBaeMoCcTu

KoHTpornb ycneBaemocTv Mo AUCUUMNIIMHE OCYLLEeCTBNAETCS C MOMOLLBIO CeayoLWmX OLEHOYHbIX
CPEeACTB: NPaKTUKOOPMEHTUPOBaHHbIE 3aaaHust, nabopaTopHble paboThbl, TECTOBbLIE 3a4aHuWs, KypcoBas
paboTa

[MepeveHb NabopatopHbIX paborT:

1) MNonnmepusauus cTMporna B CycneH3uu.

2) MNonumepusauns ctmpona B 6noke.

3) MNonumepusauns cTmporna B 3MynbCUN.

4) TNonumepusaunda meTunMmeTakpunarta B 6noke.

5) MNonumepusauns BuHUNaueTara B 3MynbCUN.

6) MNMonumepusaums BuHUNAaLEeTaTa B CyCcrneH3uu.

7) MNonumepusauns BUHWNaUeTaTa B pacTBope.

8) Cononumepwusaums cTmpona n MeTakpurioBOM KUCIOTbI B CYCNEH3NN.

9) lNonunkonaeHcauust ANSTUNEHITIMKONS C aguNMHOBOW KUCNOTOW B pacTBope.




10) NonukoHgeHcauusa eHona n popmansaeruga.

11) OnpepeneHve MONEKynNsipPHON Macchl NOANCTUpona.

12) OueHka nonmamcnepcHOCTU MakpoOMOSEeKyn METOAOM TypbuanmMeTpnyeckoro TUTPOBaHMUS.

13) OnpegeneHne pacTBOPMMOCTH.

14) MNocTtpoeHune anddepeHLmanbHbIX TEPMOMEXaHUYECKUX KPUBBIX.

15) MNocTpoeHne KpUBOW COCTaBa COMOSIMMepa U pacyeT KOHCTaHT conosiMMmepusauum ctuporna u
MeTunmMeTakpunara.

16) OnpegeneHvie MOMEKYNSPHO-MACCOBbIX XapakTepuUCTUK MeTOOOM IKCKMH3NMBHOW XpomaTorpa-
dumn.

17) Tepmuyeckas genonumepusaums nonumMeTUnNMeTakpunara.

18) MNMonnmepaHanornyHble NpespaLLieHns NoNMBUHNIOBOIO CNUpTAa.

19) Nony4yeHne 1 cBOMCTBA HATPATOB LIENNoNo3bI.

20) MogenunpoBaHue npoLecca MOHHO-KOOPANHALMOHHOW NoNuMepu3aumm aTuneHa.

Tembl KypcoBbIx paborT:

MonyyeHne nonvBuHMNaLeTaTa nonuvepusaumen BuHmunaleTaTa B 6noke

MonyyeHne n nccnegoBaHme CBONCTB 6104HOMO  NonMBMHMMALETaTa

[MonyyeHne cycneH3noHHOro nonuBMHUNaueTaTa

CycneHsnoHHasa nonMuMmepusaumnsa BuHunaleTaTa

OnpepeneHne MONeEKynNspHON Macchbl U pasMepa YacTuL, nonMakpunamuaa

WccnepoBaHne MonekynsipHO-MacCOBbIX XapakTepUCTUK nonvakpunammga

MonekynsipHO-MacCOBbIE XapaKTEPUCTUKN pas3fnyHbIX dopakumin nonmakpunaMmmaa

PagukanbHasa nonumMepusanmst BUHUIINMPPOnIuMaoHa B pacTBope

CuHTe3 nonu-N-BUHUNNUPPONMAOHA MonMMepusauunen B pacteope

0. MonyyeHue nonuBUHUNTPUAa3oOa nonuvepusaumen B BOOQHOM pacTBOpe U UccrieoBaHue ero

CBOWCTB

11. CuHTEe3 NONMBUHUIITPMA30A U onpeaeneHne ero MonekynapHO-MacCoBbIX XapakTePUCTUK

12. bno4HbIN BUHUALETAaT M ero noriMMmepaHanornyHble npespalleHns

13. MNMony4yeHne nonueBMHUNaueTaTa nonumepusaumen BuHunauetarta B 6noke

14. PagukanbHas nonMmepusauusa BuHunaveTaTa B CycneHsnm

15. Nony4veHne CyCneH3nOHHOro nonMBMHUnaleTaTa

16. CnHTe3 Mukporens Ha ocHoBe nonun-N-BUHUNKanponakTrama MeTo4oM 3MyrbCUMOHHOW NonMMe-
pusauuu

17. CuHTe3 pagukanbHOW nonumepusaumen nonu-N-suHUNKanponakrama u onpegeneHue cpegHe-
BA3KOCTHOWM MOSIEKYNAPHON MaccChl

18. CvHTe3 cononumepa MeTunMmeTakpunaTa co CTUpOrioM B CyCneH3nm

19. OnpegeneHne KUCNOTHO-OCHOBHbIX M COPOLMOHHBIX CBOMCTB aHMOHOOOMEHHNKOB

20. MonyyeHune cwmnTbix cononumepos 1-euHUN 3,5-guMmeTnnnupasona ¢ 3TUNEHINIMKONbAMMETOKPU-
naTtom

21. OnpepneneHne ctatudeckon 06MeHHOM EMKOCTU aHNOHNTOB

22. CnHTE3 nonuBMHMNaueTaTa u ero nonMmMepaHanormyHbIX NPOM3BOOHbIX

23. KuHeTuka nonumepusaumm BuHunaueTaTa

24. CnHTE3 NONUBUHUNNNPPONNAOoHA

25. CnHTE3 NoNMakpunoHNTpuna n ero NpeBpaLleHns B NonnakpnnaMmmaokcum

26. CnHTE3 nonuBmMHUNgopmamMmmaa n ero NonNnMMepaHanormyHble npespaLeHus

27. CuHTe3 nonuBuHUMIKanponakrama. ViayuyeHne CBOMCTB ero BOAHbIX PacTBOPOB

28. OMynbCMOHHasA nonMMmepu3aunsa ctupona

29. Monumepunsaums N-BuHundopmamuga u nonyydeHne nonmBmMHUNaMmHa NyTemM KUCNOTHOMO U Le-
no4Horo rugponusa NBOA

30. KuHeTuka nonumepusaumm ctuporna pedpakroMmeTpudeckum MeToaom

31. CuHTe3 Mukporensa Ha ocHoBe N-BUHUIIKanpornakrama

32. MonyyeHne nonvakpunammnga pagukanbHOW NonMMepusaumen, NHOyLMpoOBaHHOIO AeCTpyKUmnen
XUTO3aHa

33. CuHTEe3 BogopacTBOpMMbIX cononumepos N-BUHUNNUpponuaa ¢ BUHunaueTaTtom

34. MNonyyeHne BogopacTBOPUMOro nonmmepa Ha ocHoe N-BMHMdOpMamuaa

35. PagukanbHas cononumepusaums N-BuHungopmamumaa ¢ N-BUHUANNMPPOINGOHOM

36. OnpeneneHne coctaBa cononnmepoB N-BuHundopmammuaa ¢ N-BUHUITNMUPPOSTMAOHOM

37. OnpepeneHne coctaea cononnmepos N-BUHUINUPPONMAA C BUHUIALETaTOM

BOO~NOOMWNE



38. lNony4yeHue nonun-N-BMHUNKanponakrama ¢ pasfnM4yHon MONEKYNApHON Maccon
39. MNMonyyeHune cetyaToro nonu-N-BUHUNKanponakrama ¢ pasfnnyHon CTENEHbI0 CLUUBKN.
40. CunTes cononmmepa N-BuHUNKanponaktama u N-BMHUNNMpponuaoHa

NabopaTopHble paboTbl BLIMOMHSATCS Ha 3aHSATUM B TeYeHne 2 akagdeMu4ecknx YacoB. 3a aToT
nepvopn CTyAEeHT OOMKeH, 03HAaKOMUBLLMCH C NOPSAKOM BbIMONTHEHWUS 3af4aHus, NpY NOMOLM Npenoaasa-
Tenss u nabopaHTa BbINOSHUTL MPaKTUYECKYD YacTb paboTbl, NpeacTaBUTb MOMyYeHHblE pe3ynbTaTbl
npenogaeaTtento 1, ecnu Nno3BonsieT BpeMsi, NPUCTYNUTb K 0hopMIIeHU0 paboThbl U DOPMYNMPOBKE Bbl-
BoaoB. Cnenytowee nabopaTopHoe 3aHATUE CTYAEHT HauyMHaeT ¢ npeacTaBneHnss oopmIeHHon pabo-
Tbl, OTYUTBLIBAETCS NO paboTe 1 Nony4vaeT crieaytoLlee npakTuYeckoe 3agaHuve.

Bonpocbl ana gomaluHero 3agaHust hopMynupyeT NEeKTOp Ha NEeKUMOHHOM 3aHsTuui. Ha cne-
AYIOLEM NEKUMOHHOM 3aHSITUM CTYAEHTbl NPEACTaBMAOT pPeLeHne AOMALUHEro 3afaHusl, 3aHsTue Ha-
YynMHaeTcs ¢ 0bCyXaAeHNS BapUaAHTOB peLLEeHUs.

Konnokenymbl NpoBOAATCS Ha nlabopaToOpHOM 3aHATMM, O YeM MpenoaaeaTeNlb 3apaHee coob-
waet obyyatrowmmcsi. Tembl, MO KOTOPLIM NPOBOAATCS KOJIIOKBUYMbI, M MporpamMmma K HAM npeacTaere-
Ha B COOTBETCTBYIOLLNX METOANYECKMX YKa3aHUSX, PEKOMEHAOBaHHbIX cTyaeHTam. o cornacoBaHuio ¢
0by4aloLMMMCS KOMNNOKBUYM M 3a4eT MOXET NPOBOAUTLCA B hopme yCTHoW Beceabl unu popme TecTu-
POBaHUsi MO OCHOBHbIM pa3genam Kypca. k3aMeH NPOBOAMUTCS TONbKO B YCTHOW chopMe.

20.2 NMpomexyToyHaa aTrectauus
MpomexyToyHas aTTecTaums No AUCLMNIMHE OCYLLECTBASETCA C NOMOLLBIO CreayloLwmx OLeHOoY-
HbIX cpeacTs: cobecegoBaHMe No 3K3aMeHauNoHHbIM BuneTtam (no GuneTtam Kk 3adeTy).
Bonpochbl kK 9k3aMeHy, 3a4eTy
OcHoBHble oTnN4YMs BMC oT HU3KOMOMNEKYNSAPHbIX COegUHEHWI.
Knaccudgukauusa n HomeHknatypa BMC.
KoHdurypaumoHHble n3oMepbl B MakpOMOMeKysiax MOHO3aMeLLEHHbIX 3TUNIEHOB N UEHOB.
BHyTprmonekynapHoe BpalweHne 1 rubKoCTb MakpoMOIIEKYIT.
MonekynsipHast macca BMC - cpegHeuncnosas, cpegHeMaccoBasi U CpeaHeBS3KOCTHas!.
MeToabl onpegeneHus.
PU3NKO-XMMMYECKME OCHOBbBI (PPaKLMOHMPOBAHUS, METOAbI U TUMbl (PPAKLMOHNPOBAHUS.
AMOp®HbIE U KpUCTann4eckne nosiMMepbl, UX CBOMCTBA.
CTpykTypa 1 HagmornekynapHasi opraHm3aums KpUctaninyecknx nonmmMmepos.
MonuanekTponntbl. XMMU4eckne n usnko-Xxmmmdeckne ocobeHHOCTH.
0. KOHLeHTpUpOBaHHbIE pacTBOPbI NOSIMMEPOB U reNun.
11. BbICOKO3M1acTU4ECKOE COCTOSIHWE NOSIMMEPOB.
12. CteknoobpasHoe COCTOsIHNE NONIMMEPOB.
13. BsaskoTeky4yee coctosiHne BMC.
14. Nnactudpmukaumnsa NnonnMmepos.
15. M'mbkocCTb (KecTKoCTb) Makpomoriekyn. CBa3b MMOKOCTN C XMMUYECKUM CTPOEHUEM
16. MpuHumMnbl KNaccudmkauum npoLeccos obpa3oBaHNA NOIMMEPOB N3 MOHOMEPOB.
17. PagukanbHasa nonumepusauuns. MexaHmam ctagmi MHULUMMPOBaHUA, pocTa 1 obpbiBa Lenu.
18. NHMummpoBaHue B pagukanbHOM NonnMepum3saLmm.
19. KuHeTuka pagukanbHON NONMMepM3aunmn Npy HU3KMX CTENEHAX NpeBpaLLeHuns.
20. NHrmbuTopbl 1 3ameanuTeny pagukansHON nonMMmepusaumu.
21. AyTomHrnbupoBaHue annunnoBbix MOHOMEPOB, OCOBEHHOCTU UX NONIMMEpPU3aLnN.
22. OcobeHHOCTM KOMMNIEKCHO-paauKanbHOW NonMMepu3aunumn BUHUITOBBLIX MOHOMEPOB.
23. PerynnpoBaHue MonekyrnsipHOM Macchbl Npu pagukanbHON nonuMmepusaunm.
24. PapgukanbHaga OBYXKOMIMOHEHTHas cononumepusauus. YpasHeHne Maiio-Jlbtouca. Kpusble
3aBUCMMOCTM MOHOMEPHBIN COCTaB - NONIMMEPHbIN COCTaB.
25. AHMOHHasa nonumepusaumsi. MexaHmam, oCOOEHHOCTN.
26. AHWOHHO-KOOPAMHALMOHHASA nonuMepusaumsa no MexaHusmy "xumebix" Lenen..
27. CnHTe3 6nok- Cononumepos.
28. KaTnoHHasa nonumepmsawms, 0CO6EeHHOCTU, MEXAHN3M.
29. 3aBMCMMOCTb peakLUMOHHOW CNOCOBHOCTN BUHUOBLIX MOHOMEPOB B NONIMMEPU3aumm OT nx
CTPOEHUS N Apyrux oakTopos.
30. MonukoHaeHcaums. Tunbl peakumi nonmkoHgeHcaunn. NonukoHgeHcaLMoOHHOE paBHOBE-
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31. MonekynapHasa macca u monekynsapHo-maccoBoe pacnpegenexve (MMP) nonvepos npu
NONUKOHAEHCaLUW.

32. HepaBsHOBecHas nonunkoHgeHcaums. [ectpykumsa npyn nosiMkoHAeHcauuu.

33. Xumnyeckue peakumm BMC, npmBogsLime K MU3SMEHEeHUI0 cTeneHn nonmvepusauuu.

34. XuMnyeckue npespalleHnsa nonmmepos, He NpUBOASLLME K UBMEHEHUIO CTEMNEHN Nonnume-
pusaumm.

35. CwmBaHwue nonvmepos. BynkaHusauusa kayyykoB, OTBEPXAEHME SMOKCUOHbIX CMOS.

36. TepmocTorikme nonmmepbl. BnuaHue CTpykTypbl Ha TepMmnyeckme xapakrtepuctnkm BMC.

37. dU3nonormyeckn akTMBHbIE NONMMEpPBLI C COBCTBEHHON ON3NOITOrMYECKON aKTUBHOCTLIO.

38. dusnonormyeckn akTmBHble nonmmepbl. Mogenu NpuBMBOYHOMO TUMA.

39. fecTpykumsa n ctabunusaums BMC.

40. MNceBooxnBasa pagukanbHaa nonuMepusaums.

Mo okoH4aHum VIII cemecTpa no Kypcy «BbICOKOMOMEKYNApPHbIE COEOUHEHUS» NPO-
BOAMUTCS NPOMEXyTovHas atTectauma B opme ak3ameHa. K ak3ameHy oby4atomecs no-
ny4vatoT nepeveHb BONpoCcoB, U3 KoTopbix popmupytotca KMM no npeamety. 3a geHb ne-
pen 3K3aMeHOM MPOBOAUTCS KOHCYMNbTaUMs, rae CTYAEeHTbl MOryT NPOSICHUTBL BOMPOCHI, OC-
BOEHME KOTOPbIX BbI3blBaeT TpyAHOCTU. lNMpuxoasa Ha ak3ameH, obyyalolmincs LOmKeH
nMeTb Npu cebe 3a4eTHYIO KHUXKKY U TeTpadb ¢ flabopaTopHbiM npakTukymom. Obyyato-
wmncsa Bblibupaet KMM un rotoBuTCAa K oTBETY. Bpems Ha noaroToBKy pernameHTUpOBaHO
[MonoxeHnem O MPOMEXYTOYHOM aTTecTaumm obyyarowmxcs no nporpammam BbICLLETO
obpa3oBaHus.

[na oueHnBaHWA pesynbTaToB 00yYeHUs Ha 9K3aMeHe/3adeTe UCNOoMb3yTCa crnegyouime
nokasarenu:
1) 3HaHuWe y4yebHOro matepmarna v BrnageHue NoHATUMHbLIM annapaTtoM Haykn o nosimMmepax;;
2) yMeHUe CBsA3biBaTb TEOPUIO C MPAKTUKOMN;
3) yMeHune nnnicTpnpoBaTb OTBET NpuMepamMun, paktamu, AaHHbIMU Hay4YHbIX UCCNeaoBaHUN;
4) yMeHu1e NpUMEHsATb TeopeTMYECKNE 3HaHWS, peLlaTb NpakTuyeckne 3agayu;
5) BnageHne cnocobamu CMHTE3a NONMMMEPOB UM MeToAaMU UX UCCIeOBaHUS;
AaHHble KpuTepun B BonbLUEN CTENEHN OTHOCATCA K 9K3aMeHy

[ns oueHuBaHusa pe3ynbTaTtoB 00y4YeHUs Ha 3K3aMeHe (3a4yeTe C OLEHKOM) MCMNONb3yeTcH
4-6annbHas WwKana: «oTNIMYHO», XOPOLLOY, «YAOBMETBOPUTENbHO», KHEYAOBNETBOPUTEIbHOY.

CooTHoOLLEHNE nokasaTenen, KpuUTtepmes U LIKalbl OLueHUBaHNA pe3yrbTaToB o6yqu|/|$|

YpoBeHb
KpuTepuu oueHuBaHna kKomneTeHuum cchopmupo- Llikana oueHoK
BaHHOCTM
KOMMNEeTEeHLUNn
lMonHoe cooTBeTCcTBUE OTBeTa oby4atowerocsa Bcem nepedyncneHHbiM | [MoBbILEeHHbIN OTnuyHo
KpuTepuam. poaeMOHCTPUpOBaHO 3HaHWE y4ebHOro matepuana u YpPOBEHb
BNafleHNe MOHATUIHLIM annapaTtoM B 00MacTyM MOMMMEPHOW HayKw,
YMeHWe CBA3bIBaTb TEOPUIO C peLleHUeEM NpakTUYecknx 3agad, Bnajge-
HWEe TeopeTUYecKMMU OCHOBaMU MOSIMMEPHON XMMWMU, CMOCOBGHOCTb
UNMCTpUpoBaTh OTBET Npumepamu, daktamu, AaHHbIMU Hay4HbIX
ncecrnegoBaHnin
OTBET Ha KOHTPOSIbHO-U3MEPUTENBHLIN MaTepuan He cooTBETCTBYeT | BasoBbifi ypo- XopoLwo
ofHOMY (OBYM) M3 MepevmcrieHHbIX MokasaTenen, Ho oby4varoLmics BEHb
OaeT npaBuiibHble OTBETLI Ha AOMOSIHUTENbHbIE BOMpOCkl. HepocTa-
TOYHO NPOAEMOHCTPMPOBaHAa CBSA3b TEOPMU C MPaKTMKOW, UM coaep-
Xatcsa otgenbHble npobenbl B 3HaHWM BONPOCOB TEOPUH,
OTBET Ha KOHTPOJSIbHO-U3MEPUTENBHbLIN MaTepuan He COOTBETCTBYET MoporoBbIn YposneTtsopu-
nobbiM ABYM (TPeM) U3 nepedncrieHHbIX nokasarernemn, oby4yaroLnincs YPOBEHb TenbHO
JaeT HenonHble OTBeTbl Ha AONOSMHUTENbHbIE BOMPOCHl. [eMOoHCTpu-
pyeT YacTu4Hble 3HaHUS TEOPUWU, UNU He YMeeT UNNICTPUPOBATbL OT-




BET nNpuMepamu, aktamm , Unn MMeeT He MOSIHOe npeacTaBrieHne o
crnocobax cuHTe3a MonMMepoB, OOMyCKaeT CyLleCTBEHHble OWubkM B
HanucaHum popmyn.

OTBET Ha KOHTPOSbHO-U3MEPUTENbHLIA MaTepuan He COOTBETCTBYET
nobbiM Tpem(4YeTbipeM) U3 MNepeyncrieHHbIX nokasaTtenen. OGyyato-
LMIACA OEMOHCTPUPYET OTPbIBOYHLIE, hparMeHTapHble 3HaHus, [0-
nyckaeT rpybble OWnbKM B pacCMOTPEHUM TEOPETUHECKUX BOMPOCOB,
HEe MOXeT NMPUBECTU KOHKPETHbIE NPUMEpPbl HAa MOCTaBSfIEHHLIE BOMPO-
Chbl.

HeynosneTtsopu-
TEenbHO




