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PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNIUHDbI
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1. Koa n HaumeHoBaHMe HanpaBneHusi NOAroToBKM/cneLnanbLHOCTU:
04.03.01 Xumus
2. Npodunb noaroToBKU/cneymanusaLlma: TeopetTmyeckas n akcnepmmMeHTanbHas Xmmus
3. KBanudumkauusa (cteneHb) BbiNyCKHUKA: 6akanasp
4. dopma ob6y4eHus: oyHas
5. Kacdheppa, oTBevalLan 3a peanusauuio AUCLUNIINHBI: kKadeapa BbICOKOMONEKYNAPHbIX
COE€NHEHUN N KONNOUOHOM XUMUN
6. CoctaBuTenu nporpammsl: LLlectakoB Anekcangp CtaHMCnaBoBMY, LOKTOP XUMUYECKUX
HayK, OOLEHT
7. PekomeHaoOBaHa: Hay4YHO-MEeTOONYECKMM COBETOM XMMUYECKOro dhakynbTeTa,
npoTokon Ne 5 ot 17.03.2021
8. YuebHbIn roa: 2024-2025 CewmecTp(bl): 7,8



9.llenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl S8715IK0MCS:
- (bopMUpOBaHNE CUCTEMHBIX 3HAHUA O (PU3UYECKOW MpuUpoae MNOSIMMEPHOro COCTOSIHUS Be-
LiecTB,
- hopMUpoBaHME CUCTEMHBIX 3HAHUN 06 OBLLMX 3aKOHOMEPHOCTAX N 0COBEHHOCTSX obpa3oBa-
HUSA NONMMEPOB, X CBOMCTBAX U NPaAKTUYECKOM MCNOSIb30BaHMM Ha OCHOBE Hay4YHbIX JOCTUXE-
HUN.

3adayu y4yebHoU OuCyUMNIUHbI:
- 06y4YeHne OCHOBHbIM MOHATUAM U MNPEACTaBNEHUSM O BbICOKOMOMEKYNSAPHbLIX COEAMHEHUAX
KaK BellecTBax;
- U3ydeHmne ocobeHHoCTeEN N 0BLLNX 3aKOHOMEPHOCTEN CMHTE3a NONIMMEPOB;
- U3ydeHne CBONCTB BbICOKOMOMEKYNSAPHbIX COeAMHEHMI N CBOMUCTB X pacTBOPOB, a TaKXe Bbl-
ABNEeHNSA B3aMMOCBA3U CTPYKTYypa-CBOWCTBA;
-nonyveHne CBeAEHUN O XMMUYECKNX NPEBPALLEHNAX MAKPOMOSEKYST N HanpaBreHUsIX NpakTu-
4YeCKOro NpMMeHeH1s NoIMMEpPOB;
- hopmupoBaHme y CTyaeHTa cnoCcobHOCTEN N HABLIKOB K NPOBEAEHMIO 3KCMEPUMEHTANbHbIX U
TeopeTnyecknx pabor;
-yMeHuo 0606waTh N aHann3npoBaTb MOMyYEHHY0 MHOPMAaLNIO U SKCNEPUMEHTarnbHble pe-
3ynbTaThbl.

10. MecTo y4ye6HOM gucumnnuHbl B cTpykType OOI: kypc BxoauT B 6nok b1, ob6a3aTtenbHyto
yacTb. CTyaeHT Ans n3yvyeHus Kypca AOSMKEH OCBOUTb KypCbl OpraHn4eckon, nsnveckon, aHa-
nutnyeckon xmmumn. CTyoeHT OOSKEH MMeTb NpeactaBrieHns O TepMOAMHaMUKE U KMHETUKeE,
BNageTb mMatemMaTU4eCcKMM annapaTtoM XUMUK, UMETb npeacTaBneHne o6 OCHOBHbIX Kraccax
HeopraHM4Yeckux N OpraHNYeckmMx BELLEeCTB U UX peakuMoHHOW crnocobHocTu. OucumnnuHa as-
ngaetca npeawectsyowen ons kypcos b1.B.[AB.04.02 MeTtogbl uccnegoBaHus NONMMEpPOB,
51.B.B.05.02 CnHTE3 1 (PM3NKO-XNMMYECKNE CBONCTBA NOSIMMEPOB U UX OUCNEPCUN.

11. MnaHupyeMbie pe3ynbTaTbl 00y4YeHUsi MO AuUcuUUNNuHe/MoAaynio (3HaHUA, YyMeHwus,
HaBbIKW), COOTHECEHHbIe C NIIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenbHOM
nporpaMmmbl (KOMNETEHLUMSAMU BbINYCKHUKOB):

Kog HassaHwue komne- Koa(bl) WugukaTop(bl) lMnaHnpyemble pesynbTaTtbl 0Oy4eHns
TEHLMU

OlK- | CnocobeH aHanu- | OlK-1.1 | cuctematusnpyet n | 3HaTb:

1 31MpoBaTh U UHTEp- aHanuaupyert pe- OCHOBbI METPOJIONNY, MaTepuarnbHyto 6a3y xu-
npeTMpoBaTthb pe- 3ynbTaTbl XUMU4e- MWYECKOro aHanmsa, MeToA4osorMio NOCTaHOBKM
3ynbTaThbl XUMU4e- CKMX 3KCMEPUMEH- aKcnepuMeHTa
CKNX 3KCrepumMeH- TOB, HAONOAEHUIA, YmeTb:

TOB, HabnaeHWN N3MepeHui, a Takke | NNaHMpoBaTb IKCMEPUMEHT, NPOBOAUTL MOUCK
N N3MepeHUI pe3ynbTaTtbl pacye- | CNpaBOYHOM MHpOpMaLUUM ANst NOCTaHOBKU 3KC-
TOB CBOWCTB Be- nepumeHTa n oo6paboTkn aKCNepUMEHTanbHbIX
LLIEeCTB 1 MaTepua- OaHHbIX, BECTU NabopaTopHbIN XypHan
nos BnapeTtb:
Orl1K-1.2 | npegnaraet NHTep- npvemamu nabopaTopHOro CMHTE3a U aHanusa,
npeTaumio pesynb- 0hOpMMEHUS NONYYEHHbIX PEe3yNbTaToB
TaToOB COBCTBEHHbIX
3KCMEPUMEHTOB U
pacyeTHo-
TeopeTu4ecknx pa-
60T ¢ ncnonb3oBa-
HMEM TeopeTuye-
CKNX OCHOB Tpaau-
LIMOHHBIX Y HOBbIX
pa3genoB XMMum
OlK-1.3 | dphopmynupyer 3a-
KMOYeHWs 1 BbIBOAbI




no pesynbtatam
aHanusa nutepa-
TYPHbIX AaHHbIX,
COOCTBEHHbIX 3KC-
nepuMeHTanbHbIX U
pacyeTHo-
TEOpPETUYECKNX pa-
00T XMMUMYECKON
HanpaBleHHOCTH

OrlK- | CnocobeH npoBo- | OlNK-2.1 | paboTaeT ¢ xumu4ye- | 3HaTb:

2 anTb C cobnioge- CKMMMU BellecTBaMn | OCHOBHble MeTodbl UCCneaoBaHus MONIMMEpPOB;
HMEM HOPM TEXHMU- C cobnogeHnem | xumudeckune, PU3NKo-XMMmnyeckme n dunsmdeckme
kn GesonacHocTu HOPM TEXHUKM 6e30- | OCHOBbI CO34aHWUS KOHCTPYKLMOHHBIX U (YHK-
XUMUYECKUN  SKC- nacHocTn LUMOHAanbHLIX MOMMMEpPHbLIX MaTepuanos; Crnoco-
nepumeHt, Bkmo- | OlK-2.2 | npoBogut CUHTe3 | Obl CMHTE3a NONMMMEPOB.

Yyad CUHTE3, aHa- BEeWecTB W MaTte- | YMeTb:
nms, nsyyeHuve puanos pasHoW | onpefensdTb U paccyuTbiBaTb pasMepbl Makpo-
CTPYKTYpbI " npvpoadbl C UCMOMb- | MONEKYN;  OUEHMBaTb  OCHOBHble  (PU3UKO-
CBOWCTB BeLLECTB 30BaHNEM MMelo- | MexaHuyeckue napameTpbl NONMMEPOB; OLEHU-
n MaTepuanos, LLIMXCA METOOUK BaTb COCTaB KOHEYHOro nonumMepa nocne nporte-
nccnepoBaHue OrK-2.3 | nposoaut CTaH- | KaHNS XMMUYECKMX peakuun; paccuntblBaTb CTe-
npoueccoB ¢ WuX JapTHble onepaumu | NMeHb CLUUBKA MONMMEPHON CETKU.
yyactvem ans  onpegeneHus | Bnagets:
XMMUYECKOro n dpa- | MpruemamMm perynmpoBaHuns peakuuin cuHTesa
30BOrO0 COCTaB Be- | MOMMMEPOB, U30MEPUN U MOSEKYNAPHO-
LLEeCTB M martepua- | MacCoBbIX XapakTepUCTMK KOHEYHOro MaTtepuana
NOB Ha UX OCHOBE nyTeM U3MeHeHNs1 KOHLEHTPaUMA KOMNOHEHTOB,
OlnkK-2.4 npoBOAUT uccreno- | TEMnepaTypsbl, kKadectsa pacTBOpUTENA U T.4.,
BaHMe CBOWUCTB Be- | MeTOOAMU MOOEeNMpoBaHNA MaKpOMOeKyn u
uects ”n matepua- pac4yeTHbIMU NpouegypamMmn OUueHKN nx pasme-
MoB C WCMOMb30Ba- | POB; NpUHUMNAMK HanpasneHHoN Moandukauum
HUem CEPUINHOro | XMMWUYECKOMN CTPYKTYpbI Monvmepa Ans npuaa-
Hay4Horo 060pyao- | HYS HYXHbIX CBOMCTB; METOAOJIONVEN CO3AaHMS
BaHUA HOBbIX NONIUMEPHbIX MaTepnanos.

OlK- | CnocobeH npume- | OlK-3.1 | npumeHsieT Teope- 3HaTb:

3 HATb pacyeTHO- TUYECKME U NMONYaM- | COBPEMEHHbIE  3KCMEepUMEHTarnbHble  MeToAbl
TeopeTnyeckue nMpuyeckne Mogenu | uccnegoBaHus TEeXHOMOrMYecKUx npoueccoB U
MeToAbl ANs nsy- npu pelweHny 3agad | NPUPOAHbIX cpef; 3HaTb OCHOBbI COBPEMEH-
YeHNs1 CBONCTB XUMUYECKOMN Ha- HbIX MHPOPMALIMOHHBIX TEXHONOMNI
BELLECTB U Npo- NpaBfeHHOCTU YMeThb:

LLecCcoB C UX y4a- OlK-3.2 | ucnonb3yeT cTaH- yBEPEHHO paboTaTb B KayecTBe MONb30BaTenNs
CTUEM C NCNOJIb30- OapTHOe nporpaMM- | NEPCOHaNbLHOIO  KOMMbIOTEPa;  MCMONb30BaTh
BaHWeM coBpe- Hoe obecneyeHmne KOMMbIOTEPHbIE CpPeacTBa U MeToabl MOAENMPO-
MEHHOW BbIYNCK- npu pelleHnn 3agad | BaHMsA B HayyHo-uccrnepoBaTenbckon paboTe
TeNbHOW TEXHUKU XUMUYECKOMN Ha- Bnagets:
npaBfeHHOCTH HaBblkamMu, MpMemMamMm W TEexXHONormsMu no-
CTPOEHUA W aHanu3a 3MNUpUYeckux mogenen,
OCHOBaMU OpraHu3aLmm 3KCnepuMeHTarbHbIX
ncecnegoBaHum

OlK- | CnocobeH npea- Orl1K-6.1 | npeacraBnsaeT pe- 3HarTb:

6 CTaBnATb pesynb- 3ynbTatbl paboThl OCHOBHbl€ HOPMblI COBPEMEHHOIO PYCCKOro A3bl-
TaTbl cBOEN pabo- BMAE OTyeTa Ha ka (opdorpaduyeckme, MyHKTyauMOHHbIE, rpam-
Tbl B YCTHOW U PYCCKOM $13blKe MaTU4eckme, CTUIUcTudeckne, opdoannyeckue)
nucbmeHHon pop- | OMK-6.2 | npeacTaBnsieT UH- N cuctemy yHKUMOHAmNbHbIX CTUNEN pPYCCKOro
M€ B COOTBETCTBUM dopmauuio xmummye- | A3blKa,

C HOpMamu 1 npa- CKOFo copepXaHusi ¢ | YMeTb:

BMMNaMu, NPUHATbI- y4yeTom TpeboBaHuii | NOmMb3oBaTbCA OCHOBHOWM CMPaBOYHOW NUTepaTy-
MUK B npodreccno- Gubnuorpadcuye- pON, TOMKOBBIMW W HOPMATUBHBLIMU CrOBapsMM
HanbHOM coobLue- CKOWN KyNbTypbl PYCCKOro s13blka; OCHOBHbIMW CavWTaMu nNogaepx-
cTBe Orl1K-6.3 | npeacraBnsaeT pe- KW rpaMOTHOCTU B ceTu «HTepHEeT»

3ynbTaThbl p860TbI B
Bunae Te3ncoB OOK-
Jlaga Ha PYCCKOM U

BnapgeTtb:
HaBblkaMW CO3[aHUs1 Ha PYCCKOM SA3bIKE rpamoT-
HbIX U FIOrMYECKN HEMPOTUBOPEYUBLIX MUCHMEH-




HbIX M YCTHbIX TEKCTOB Yy4e€bHOM M Hay4yHOW Te-
MaTuKn pedepaTUBHOIO xapakrepa, OpUeHTUpo-
BaHHbIX Ha COOTBETCTBYKOLLEE HarnpaBreHue

aHITINICKOM $i3blKe B
COOTBETCTBUM C
HOpMamMu 1 NpaBu-

naMu, NpUHATbIMU B
XUMUYECKOM CO0D0-
Liectee

noaroToBKm

OrlK-6.4

roToBUT Npe3eHTa-
LMo no teme pabo-
Thbl N NpeacTaBnAaeT
ee Ha pyCCKOM U

aHIMUNCKOM A3bIKax

12. O6bemM gUucUUNNUHBLI B 3a4eTHbIX eAauHuuax/yac — 7 / 252.

Popma NPOMEXYTOHYHOM aTTeCTaLMM 3a4eT C OLIEHKOM, 3K3aMEH.

13. TpyaoemkocTb No BMAaAM y4e6HOM paboTbl

TpyaoemMKoCTb
Bupg y4ebHol paboTbl Bcero o cemectpam
7 cemecTp 8 cemecTp
KoHTakTHas paboTta 108 72 36
nekuunu 54 36 18
& ToM YnCHe: npaxkTnyeckme
" | naGopatopHble 54 36 18
KypcoBas pabota
CamocTtosiTensHas pabota 108 36 72
lMpomexyTouHas atTectaums (015 3Kk3ameHa) 36 36
UToro: 252 144 108

13.1. CopepxxaHue AUCLUUNIUHbBI

n/n Peannsauus
pasgena auc-
HaumeHoBaHue pasgena LMMIUHBI C
CopepxaHve pasgena AUCLMNINHLI
AUCLMNITUHBI MOMOLLbIO OH-
nawviH-kypca,
OYMK *
1. Jlekuum
1.1 Ponb Haykun o Bbicokomone- | MecTo Hayku 0 nonuMmepax B pagy dyHaameHTanbHbix | OYMK «Bebico-
KyNSPHbIX COeANHEHNSX B XvMmyeckmx gmcumnnuH. OcHoBHble oTnnyma BMC ot | komonekynsp-
Hay4YHO-TEXHNYECKOM Mpo- HNU3KOMONEKYNSAPHbLIX COeANHEHUN. Hble coeainHe-
rpecce 1 OCHOBHbIE 3Tanbl HUSA»
ee pas3BuUTUs. https://edu.vsu
1.2 Knaccuduvkauusa nonvme- Knaccugukaumsi nonMmepos B 3aBUCMMOCTM OT mpouc- | .ru/coursefvie
poB 1 npoueccoB 1x obpa- XOXEHWSl, XMMWYECKOr0 COCTaBa U CTPOEHUsi OCHOB- | W.php?id=231
30BaHus. HomeHknartypa. Hon uenu. MNonuMmepu3aunss U nonukoHaeHcauus kak | O
MeTOAbl CUHTE3a NONMMEPOB N3 MOHOMEPOB.
1,3 Makpomornekynsl 1 ux no- KoHdurypaumoHHble nsomMepbl B Makpomosnekynax no-

BeaeHne B pacTBope.

NMMEepOoB MOHO3aMELLEHHbIX 3TUMEHOB W [OWEHOB.
CrepeoperynspHble nonvmepbl. BHyTpumonekynsp-
Hble BpalleHus K rmMbKocTb Makpomornekyn. Mopenb
cBobogHO-couneHeHHon uenu. CpegHue pasmepbl
MaKpOMOIEKYN C y4eTOM NOCTOSIHCTBa BareHTHbIX yr-
noB. KonnyecTBeHHbIE XapaKTEPUCTUKN TMOKOCTU Mak-
pomonekyn. ®PyHKUMS pacnpedeneHus pacCTOSHWUN
MeXxay KoHuamu cBoboaHO-couneHeHHon uenu (Mayc-
coBbl knyokn). CBs3b rMOKOCTU (KECTKOCTU) MaKpOMO-
neKkyn C MX XMMWYECKUM cTpoeHvem. TepmoguHamu-




yeckoe MOBeAEHUE MakpOMOSeKyrl B pacTBOpe W €ero
OCOBGEHHOCTU MO CPaBHEHMIO C NOBeOEeHNEM HU3KOMO-
nekynsipHbIX BellecTB. HeBo3myLleHHble pa3mepbl
MaKpOMOIEeKyn B pacTBope U oueHka rmbkoctn. dusu-
KO-XMMWYECKMEe OCHOBbI M MeToabl paKkLMOHUpOBa-
Hus. CBeTopaccesHue kak MeToq onpeaeneHus cpea-
HemaccoBomn MornekynspHon maccel BMC. vgpoawm-
HamMu4yeckne CBOWCTBaA Makpomorekyn. Buckosmmert-
pusa — MeToa onpeaeneHns cpegHeBs3KOCTHOW Morne-
KynspHOWM macchl. KOHUEHTpupoBaHHbIe pacTBOpbI Mo-
nvMmepoB 1 renw. lNonnanekTponuTol.

1.4

I'Ionmmeprle Tena.

CTpyKTypa 1 OCHOBHble hu3nM4eckne CBOWCTBa MOMu-
MepHbIX Ten. AMOpdHbIE U KpUCTanmyeckne nonMme-
pbl. Bbicokoanactudeckoe, cteknoobpasHoe n BA3KO-
Tekydyee cocTtosgHue. [lnactudwukauuss NonMMepoB.
OpuWeHTUpPOBaHHbIE CTPYKTYPbl KPUCTaNMMYecKux W
aMopdHbIX NONMMEPOB.

15

CwnHTe3 nonumepos.

PagukaneHasa romononumepusaunsa. MexaHusm, kuHe-
Tvka. MonekynsipHas mMacca U MOJEKynsipHO-
mMaccoBoe pacnpegenenue. VHrmbutopbl U 3ameanu-
Tenn. AyTomHrMbrnpoBaHue anmnuibHbIX MOHOMEPOB.
3aBMCMMOCTb peaKUMOHHOW CNOCOBHOCTN BUHUIOBbLIX
MOHOMEPOB OT CTPOEHWs u apyrux dgaktopoB. Kowm-
NNekcHo-pagukanbHas nonuMepusaunsi BUHWUMOBBIX
MOHOMEPOB. PagvkanbHas n KOMIMIIEKCHO-
pagvkanbHasa cononuvepu3aumn. KatmoHHas nonume-
pusaumnsa. Ob6Llas xapakTepucTvka, MexaHu3Mm, KUHEeTU-
yeckne 0OCODEHHOCTU. AHMOHHAsi U aHWOHHO-
KOOpAMHALMOHHAA nonumepusaumm B MNPUCYTCTBUN
FrOMOreHHbIX W TeTEpPOreHHbIX KaTtanus3aTtopoB Tuna
Uvrnepa-Hatta. [lNonukoHaeHcaums. Tunbl peakuuin
nonukoHaeHcaumn. onMKoHOeHCaAUMOHHOE paBHOBE-
cune. MonekynsipHas macca 1 MONeKynspHO-MaccoBoe
pacnpegeneHve npu nonuvkoHgeHcauuun. Ldectpykuus
npu nonukoHgeHcauun. CoBpeMeHHble OOCTWKEHWS B
obrnactn CYHTETUYECKMX MONMMMEPOB. TepMocTolKue Monu-
mepbl. TepmoanacTtonnacTtbl. PU3nonorMiecks akTvBHble
nonumepsl. Knaccudmkaums. dusmnonormiyeckm aktuBHble
nonMmepbl ¢ COBCTBEHHOM (OM3MONOMMHECKON aKTUBHOCTBHO.
Monvmepsbl NPUBMBOYHOIO TVNA.

1.6

XnMmun4yeckme csoncTtea u
XUMUYeckne npespaLleHns
BbICOKOMOMEKYMNSAPHbIX CO-
eAvHeHun. flectpykumnsa u
cTtabunusaumsa nonumepos

OcoBeHHOCTM peakumii Makpomoriekyn. XviMudeckmie pe-
akummn, He npmeoadiline K USMeHeHuo cteneHn nonume-
pu3auun: nonumMmepaHarnornyHble npespalleHna n BHYT-
pYMOneKyrnsipHble peakumu. cnonb3oBaHue aTUX peak-
LI,I/II7I Ona nonyyvyeHna HOBbIX MNONTMMeEpPOoB. XumMmundeckue
peakuyunun, npueoadllne K UISMeHeHUo cteneHn nonmMmepu-
3aumu. Jectpykumsi u ctabunmsaumst nonvmepos. Jenonu-
mepuzaumsi. CluMBaHWe MNOMMMEpPOB: BYMKaHWU3aLUs
Kay4yyKkoB, OTBEPXAEHWE 3MNOKCUAHBLIX CMOM. TeHAOeH-
UMM pasBUTMS XMMUN BbICOKOMOMEKYNSIPHLIX COeauHe-
HWI. HoBble NonuMepsbl 1 HamnpaBneHUs UX UCMONb30-
BaHUsI.

3. llabopaTopHble 3aHATUSA

3.1

Makpomonekyrnbl 1 ux no-
Be[eHne B pacTBope.

OnpefneneHne MonekynsipHON Macchl NONUCTMpona.
OueHka NonMAaUCNEePCHOCTU MaKpPOMONEKYNT METOAOM
TYypOMONMETPUYECKOro TUTPOBAHUSI.

OnpepgeneHne pacTBOPMMOCTH.

3.2

lMonumepHble Tena.

MocTpoeHne pguddepeHumansHblX TepMoMexaHuye-
CKUX KPMBbIX.

lMocTpoeHne KpuBOW cocTaBa cornonumepa u pacyer
KOHCTaHT cononvMmepusauumn ctupona n MetTurnMeTak-
punaTa.

OnpepgeneHne MONEKYNApHO-MacCoBbIX XapakTepu-
CTUK METOZOM 3KCKMIO3UBHON XpomMaTorpadum.




3.3

CwuHTE3 nonnumepos.

Monnmepunsaums cTmpora B CyCneH3uun.
Monnmepunsaums ctmporna B 6roke.

Monnmepunsaums cTMporna B 3MynbCUn.
Monumepusauus metTunmeTakpunarta B 6noke.
Monnmepusaums BuHUNaLeTata B SMynbCumn.
Monnmepusaums BuHMNaLeTara B CycreH3um.
Monumepusauus BUHUNaLeTara B pacTBope.
Cononumepusaums cTMpona u MeTakpunoBom KMCNoThbl
B CYCMEH3Uun.

MonukoHaeHcauna AOMITUNEHTNINKONSA C agunuHOBOWM
KMCIOTON B pacTBOpeE.

MonukoHaeHcauunsa peHona n dopmanbaervaa.
MogenupoBaHue npouecca MOHHO-KOOPAMHALMOHHOWM
nonumepusaunm aTunexa.

3.4

XuMHnyeckme CBOMNCTBaA U
XUMUYECKMNE NpeBpaLLeHnst
BbICOKOMOMEKYMNSAPHbIX CO-
eavHeHun. Jectpykumnsa un
ctabunmnsaums nonNMMepoB.

Tepmuyeckad penonvMepusauuns nonMMeTuriMeTak-
punaTa.

MonnmepaHanorvyHble npespaLleHns NoIMBUHUMIOBO-
ro cnupra.

[Mony4yeHne n CBOWCTBA HATPATOB LENMono3ebl.

13.2. Tembl (pasaenbl) AUCLUNIIUHBbI U BUAbI 3aHATUIA

Ne
n/n

HaunmeHoBaHue Tembl
(pasgena) oucumnnmHel

Bugbl 3aHATMIA (YacoB)

JNlekuun

MpakTtnye-
ckue

JlabopaTtop-
Hble

CamocTosnTenbHas
paboTta

Bcero

OcHoBHble onpeaerneHns, NoHs-
TUA Y TEPMUHBI HAyK1 O MonMme-
pax

2

Knaccudumkaumsa nonmmepos B
3aBUCUMOCTU OT NMPOUCXOXKAEHUS,
XUMUYECKOro CoCTaBa U CTPOEHMS
OCHOBHOW Lienu.

Monumepwusauusi n NONUKOHAEH-
cauus Kak MeToabl CUHTE3a nonu-
MEpPOB 13 MOHOMEPOB.

KoHgurypaunoHHsle nsomepsl B
Makpomornekynax nosiuMepoB Mo-
HO3aMeLLEHHbIX 3TUMEHOB N Ane-
HoB. CTepeoperynsipHble nonu-
Mepbl.

BHyTprMOneKkynspHble BpalleHus
1 rMbKocTb Makpomonekyn. Mo-
Aenb cBOOOAHO-COYNEHEHHOM
uenn. CpegHue pasmepbl Makpo-
MOJIEKYIT C y4ETOM MOCTOSIHCTBA
BalEHTHbIX YIMoB.

KonunyecTBeHHbIe XapaKTepUCTUKM
rmbkocTn Makpomornekyn. OyHk-
uus pacnpeaeneHns paccTosHUN
mMexay KoHuamu cBobogHo-
couneHeHHou Lenu (Mayccosbl
knybku). CBaA3b rmbkocTu (>kecTKo-
CTWN) MaKpPOMOIEKYIT C UX XUMU4e-
CKVMM CTpOEHVeM.

TepmoamHamuyeckoe noseneHve
MaKpOMOJIIEKYI B pacTBOpE U ero
0COBEHHOCTU MO CPaBHEHWIO C
noBeAeHNEM HU3KOMOMEKYSIPHbIX
BellecTB. HeBo3MyLLEHHbIE pas-
Mepbl MaKpOMOJIEKYI B pacTBope
M OLleHKa rmbKocTu.

®PU3NKO-XMMUYECKNE OCHOBbI U
MeToabl hpaKLMOHUPOBAHUSI.
CseTopaccesiH1e Kak MeTof on-




penenexHusi cpeaHeMaccoBO MO-
nekynsipHon maccel BMC. 'mgpo-
OVMHaMUYeCcKne CBOMCTBA Makpo-

MOMEKYI.

BuckosnmeTpusi — metog onpege-
neHusa cpefHeBA3KOCTHON More-
KynsipHon macchbl. KoHLeHTpupo-
BaHHble pacTBOPbI MONNMEPOB 1
renu. NMonnanekTponuThbl.

14

10

CTpykTypa 1 OCHOBHbIE (husnye-
CKne CBONCTBA NOMNMMEpPHbIX Ten.
AMOpPOHbIE 1 KpUCTanmMyeckune
nonumepsbl.

11

BbicokoanacTtuyeckoe, CTeknoob-
pa3Hoe 1 BSA3KOTEKyYee COCTOs-
Hue. MNnacTndukauna NoNMMepoB.
OpureHTUpoBaHHbIE CTPYKTYpbI
KpUCTannmM4eckmx u aMopdHbIX
Nnon1Mmepos.

12

PagukanbHas romononuvepusa-
uma. MexaHuam, kuHeTuka. Mone-
KynsipHasi Macca u MonekynsipHo-
MacCcoBOe pacnpegerneHue.

24

36

14

UHrmbutopsl n 3amegnurenu. Ay-
TOVHIMOMPOBaHNE annnnbHbIX
MOHOMEpPOB. 3aBMCUMOCTb peak-
LIMOHHOM CMOCOBHOCTU BUHWUMO-
BbIX MOHOMEPOB OT CTPOEHUS 1
ApYyrux akTopos.

15

KOMHJ'IeKCHO-pa}J,VIKaJ'IbHaﬂ nonun-
Mepunsauna BUHUIOBbIX MOHOME-
poB. PagvkanbHas 1 KOMMEeKCHo-
paaukanbHaa cononnMmepusadmun.
KuBasi MoHHas 1 NceBgoXmBas
pagukKanbHaa nonmmepusaumna.

10

16

KatnoHHas nonvmepusaums. O6-
LLIas XapaKTepuCTMKa, MEXaHN3M,
KUHETUYECKME OCOBEHHOCTMU.

17

AHWOHHasA N aHUOHHO-
KoOpAWHaLMOHHas nonmmepusa-
UM B MPUCYTCTBUM FTOMOTEHHBIX U
reTeporeHHbIX kKaTanM3aTopoB
Tvna Lurnepa-Harra.

10

18

MonukongeHcaums. Tunbl peak-
LM noniMkoHaeHcauun. lNonukon-
JeHcaunoHHoe paBHoBecue. Mo-
nekynsipHas macca 1 Monekynsp-
HO-MaCcCcOoBO€ pacrnpegeneHme npm
nonmkoHgeHcauuun. [lectpykuns
npv NONMKOHAEHcCauuu.

20

19

CoBpemeHHble JOCTWKEHMS B 00-
NacTn CUHTETUYECKUX MONMMEPOB.
TepmocTolikme normvepsl. Tepmo-
anacTonnacTbl. dU3nonornyeckm
aKTUBHble nonumepsl. Knaccndmka-
umst. dU3MONOrM4ecKn aKTUBHbIE
nonnmMepsbl ¢ cobcTBeHHOM dn3norno-
MMYECKON aKTUBHOCTLIO. [onmmepsl
NPUBMBOYHOIO TUNa.

20

OcobeHHOCTY peakumii MakpoMorne-
Kyrn. XuMnyeckme peakumu, He npu-
BoAsALMe K NISAMEHEHUIO CTeneHn
nonvMMepusaumu: nonuMepaHano-

20




TMYHbIE NPEBPAaLLEHVS Y BHYTPYMO-
neKyrsipHble peakuum. Micnonb3osa-
HUEe 3TUX peaKUmniA A1s NMoSyYeHnst
HOBBbIX MOMNVMEPOB.

XMUYeckmne peakuun, npuBoas-
LMe K U3MEHEHNIO CTEMNEHN NOmnun-
mMepusauum. Jectpykums n ctabunm-
3aums NoIMMEpPOB.

21

Oenonvmepusauust. ClumsaHue
NoNMMepoB: BYNKaHU3aLNa Kayyy-
KOB, OTBEPXKAEHME MOKCUAHbIX
CcMor.

22

TeHaeHUnn pa3BuUTUA XmmMmnn Bbl-
COKOMOIEKYIAPHbIX coeguHEHUN.
HoBble noJinMepbl N HanpaeJieHNA
X Ncnosib3oBaHuA. I'Ionmmepbl
Aana HaHOTEeXHOJ10TMn n NHAycCT-
P HAHOCUCTEM.

23

WToro: 54 0 54 108 216

14. MeToau4yeckue yKkasaHus ans oby4yarowmxcsi N0 0OCBOEHUIO AUCLIMNIIUHDbI
B yyebHOM npouecce ncnonbayotcsa cnegyowmne gopmbl paboTbl:
npoBeadeHne nekumn,
npoBegeHne nabopaTtopHbIx paboT,
3aHATUSA B MHTEPaKTUBHOW dhopme (OancKyccun),
BHeayaAnTOpHas camocTtosTernbHasa pabota CTyaeHTOB.
OpraHu3aumoHHasa CTPYKTypa NEKLNOHHOMO 3aHATUS:
. dopmynumpoBka TeMmbl, Liefien 3aHATUS, NOCTaHOBKa NPobrnemMHoro Bonpoca.
2. PasbsAcHeHne BONPOCOB TEOPETUYECKOrO N NPAKTMYECKOro NiaHa Ans peLeHns nocTaBnex-
HOWM Npobnembi.
. PaccmoTpeHune nyTten pewennsa npobnemMHoro Bonpoca Ha KOHKPETHbIX Npumepax.
. 3akntoveHve, GopMynnMpoBKa BbIBOLOB.
. DopmynnpoBKka 3agaHus 4ns caMoCToATENbHON AoMaluHen paboTbl. O3By4MBaHME TEMbI
crneayroLwero 3aHATuUS.
OpraHu3aumoHHas CTpyKkTypa labopaTopHOro 3aHATUS:
. dopmynumpoBka uUenen 3aHATUS U OTBETbl HAa BOMPOCHI CTYOEHTOB.
2. O3HaKoMMeHne ¢ TeopeTn4eCcKom OCHOBOW paboTbl, OCHOBHLIMU NPUEMaMmn U TEXHUKOW
©es3onacHocTn Npn paboTe ¢ Ucnonb3yemMbiMn Npubopammn n peakTmeamu.
3. BbINONHeHWe akcnepuMeHTasnbHON Yactu paboTbl.
4. ObpaboTka aKCnepMeHTanbHbIX pe3ynbTaToB U NpeaoCcTaBneHne nx Ans npegsaputensHomn
NpoBEepKN NpenoaaBaTento.

3awmta nabopaTtopHon paboTbl NPOBOAUTCS C LENbIO BbISIBIIEHUS] YPOBHS OCBOEHUSA Ma-
Tepuana no TemaTuke paboTbl, CMOCOOGHOCTN AaTb NPaBUMbHYIO TPAKTOBKY pe3ynbTatam, nony-
YEHHbIM MpK BbINONTHEHMM paboThl. 3awmTa paboThl 3akn4vaeTca B opopmMneHun pabor, ycT-
Hon Gecefe npenogaBaTens co CTYAEHTOM MO NOfydeHHbIM B paboTe pesynbTataM M OCHOB-
HbIM TEOPETUYECKUM MOHATUAM NO TeMe paboThbl.

TeKylMA KOHTPOSb MPOBOAMTCS NyTEM MNPOBEPKM BbIMNOMHEHMS OOMAaLUHEro 3adaHus,
BXOOHOMO KOHTPONs (B BUAE KOHTPOSbHOM paboThl).

KoHTponb OCBOEHUSI TeopeTU4ecKoro marepuana npoBOAUTCSA MOCMe MpocCnyLmBaHUs
CTyAeHTaMUN NEKUMOHHOro mMatepuana no Kaxaon Teme B BUAE KOMNMOKBMYMA W BbINONIHEHNS
AOMaLUHNX 3adaHuni. BbinonHeHne gomalluHuX 3agaHui KOHTponupyeT nektop. ExeHeaenbHo
CTYAEHTbI MMEIOT BO3MOXHOCTb BbISICHSATL BCE BOMNPOCHI, OCBOEHNE KOTOPbIX BbI3blBAET TPYAHO-
CTM1, Ha KOHCYNbTauusaX C NEKTOPOM B CcrneumarnbHO OTBEAEHHbIE ANs 3TOr0 KOHTaKTHbIE Yachl.

Mpn peanusaumm AUCLMNIIMHBI C MCNOSMb30BaHNEM AUCTAHUMOHHBLIX OBpasoBaTenbHbIX
TEXHOMOrMA UCNONb3YITCA MHCTPYMEHTbl 3NEKTPOHHOM MHEPOPMaLMOHHO-06pa3oBaTenbHON
cpeabl BIY «3nektpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru) w/vnn “MOOK BIY”
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https://info.vsu.ru/SRedirect/70442B28/edu.vsu.ru

(https://mooc.vsu.ru),cepsucbl BuaeokoHdpepeHuun (BigBlueButton, Zoom, Discord n gp.),
3NEeKTPOHHas noYyta, MecceHaXepbl U COLCETH.

15. Nepe4yeHb OCHOBHOMW U AONOJSIHUTENIbLHON NUTEpPaTypbl, peCypcoB UHTEpPHeT, Heobxo-

AUMbIX OANA OCBOeHUA AUCUMNNJINHLI
a) oOCHOBHas nuTeparypa:

Ne n/n MCTOYHMK
BbicokomonekynsapHble coeAMHEHUS : y4ebHUK 1 NpakTUKyM Ans akagemudeckoro 6akanaespuaTta
1 / [M.C. ApxakoB u gp.] ; Mock. roc. yH-T um. M.B. JlomoHocoBa ; noa pea. A.b. 3e3nHa .— Mocksa

: FOpanT, 2018 .— 339c.
Cemunkos H0.[1. BeegeHnue B xumuio nonumepos/ KO.[1.Cemunkor, C.®. Kunbuos, C.[. 3anues.

2 — CaHkT-leTep0bypr ; Mockea ; KpacHogap: JlaHb, 2012, — 222 c.

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

4 Kupees B.B. BbicokoMonekynsipHble COeANHEHNS : Y4eOHUK Ansl akageMmyeckoro bakanaepuarTa:

B 2 4./ B.B. KupeeB .— Mocksa : KOpawr, 2016 .

6) gononHuUTENbHasa NuTeparypa:

Ne n/n McToYHUK
5 Tarep A. A. dusunkoxmmmna nonumepos / A. A. Tarep. - M.: Xumus, 2007. - 544c.
6 NoBapukep B. P. MNonnmepsl / B. P. lNoBapukep, H. B. BucsanatxaH, k. Wpugxap. - M.: MHocTp.

mT.,1990. — 396 c.
Kabanos B. A. KomnnekcHo-pagukansHasa nonumepusauus/B. A. Kabanos, B. 1. 3y6os, 0. .

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

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

9 Mnata H. A. dnsmonoruyeckn aktuBHble nonumepbl/H. A. Mnats, A. E. Bacunbes. - M.:
Xumug, 1986. - 296 c.

10 Kupw HO. 3. Monu-N-BuHnnnupponuaoH u gpyrae nonu-N-snHmnammapl/H0. 3. Kupuw. -

M.: Hayka, 1998.-252 c.

B) MH)OPMaLMOHHbIE 3/1EKTPOHHO-06pa3oBaTesibHble pecypchl (OduLManbHble pecypchbl MUHTEPHET)*:

Ne n/n Pecypc
11 "YHuBepcuTeTckasa 6ubnuoteka online", http://biblioclub.ru/
12 OnekTpoHHO-6MbnuoTeyHas cuctema "KoHecynbTaHT ctygeHTa", http://www.studmedlib.ru
13 https://www.lib.vsu.ru - 3oHanbHas Hay4Has 6ubnunoteka BIY.
http://www.en.edu.ru/ - EcTecTBeHHO-Hay4HbI 0Opa3oBaTenbHbIV NOpTan - sSBMSeTCs COCTaB-
14 HOW YacTblo heaepanbHoro noptana "Poccuiickoe obpasoBaHune”. CoaepXnt pecypcbl U CCbifi-

KM Ha pecypchbl MO €CTECTBEHHO-HAYYHbIM aucumnnmHam (pusmka, xummsa n buonorus).
http://window.edu.ru/ - nHpopmaumoHHas cuctema «EgnHoe okHO gocTyna k obpasoBaTenb-
HbIM pecypcamy.

http://www.elibrary.ru —Hay4yHasi anekTtpoHHas 6ubnuoteka eLIBRARY.RU - kpynHewwwnii poc-
CUNCKNA MHOPMALIMOHHBIN nopTan B 06nacty Hayku, TEXHONOIrMK, MeAMLUHEI 1 06pa3oBaHws,
16 cofepxalimn pedepatbl 1 NOMNHbIE TEKCTbI Ooree 12 MIH. Hay4HbIX cTaTen u nybnvkaumn. Ha
nnatgopme eLIBRARY.RU pocTynHbl anekTpoHHble Bepcumn 6onee 1400 poccumckmx HaydHoO-
TEXHUYECKUX XKXypHamnoB, B ToM Yncne 6onee 500 xypHanoB B OTKPbITOM JOCTYME.

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

15

16. NMepe4vyeHb y4eOHO-MeTOANYECKOro obecnevyeHnsa ANs CaMOCTOATENIbHOW paboThbl

Ne n/n McToYHUK

1 KysHeuos B.A. NpakTrkym No BbICOKOMONeEKyNsapHbiM coeanHeHusam / B.A. Ky3sHeuoB. - Bopo-
Hex: V3g.oom BIY, 2014. - 166 c.

5 BbicokomonekynapHble coefMHeHns: MeToanyeckne ykasaHus / cocTt.: A. C. Llectakos v ap. —
BopoHex : BI'Y, 2015. — 36 c.

3 MHcTpykuma no TexHunke 6esonacHocTv npy paboTte B nabopatopum ¢ NpMMEHEHNEM XUMNYECKNX
BewlecTB. BopoHex : BI'Y, 2002 — 33 c.
MpakTnkym no BbICOKOMOJEKYNSAPHBIM coeauHeHnsm /nof peq. B. A. KabaHoga. - M.: Xumus,

4
1985. - 224 c.



https://mooc.vsu.ru),сервисы
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/

17. Obpa3soBaTenbHble TEXHONOrnn, UCNonb3yemMble Npu peanusaumm y4ebHom gucumn-
JNINHbI, BKNKOYaa AUCTaHLUMOHHbIe oOpa3oBaTtenbHble TexHonoruu (JOT), aneKkTpoHHoe
obyuyeHue (30), cMewaHHOe OOy4eHue:

Mpu peanusauun ANCUUNINHBI UCMNOMB3YOTCA Knaccuyeckme obpasoBaTeribHble TEXHOSO-
rmn 6e3 3amMeHbl ayANTOPHbIX 3aHATUI (Nekumi n nabopatopHbix 3aHaTM) Ha [JOT. OcHoBHbIE
TUNbI NEKUMA — BBOAHbIE NeKuun (B Havyane nayvyeHus UCUMnivHbl) U MHAPOPMAaLMOHHbIE NeK-
uuun c Budyanusaumen (MynbTumMegumnHble npeseHtauun). lNpoBegeHne Tekywmnx atrectaumm u
NPOMEXYTOYHbIX aTTecTaumn ocyLecTensaeTcs B popme ycTHoro cobecegoBanus no KMM. Ca-
MocTosiTenbHaa paboTta No BCceM pasgenam npegnonaraeT BbINOMHEHME 006s13aTeNbHbIX NMUCh-
MEHHbIX JOMALUHUX 3a4aHuUMN.

18. MaTepnanbHoO-TeXHUYECKOe obecneyeHme AUCLUNIINHDI:
Mpunbopbl 4N pa3roHKn MOHOMEPOB B YCIOBUSAX BaKyyma.
Mpnbopbl Ana npoBefeHUs nonuMepusaLmm

Mpunbopsbl onsa npoBeaeHna NoONMKOHAEeH ALK

Mpnbop ang TepMmoaecTpykumn nonumepa

Mpubop PepoToBa Anga onpeaeneHns HabyxaemocTy.
Pedpakrometp NP®-454 B2M

BuckoaumeTtpbl OcTtBanbga-lNuHkesnya, BIMK n Y66enoge.
TutpoBanbHas yCTaHOBKa.

Becbl aHanuTu4eckue.

10. Becbl TEXHO-XMUYECKME.

11. MoaynbHbIN CNEKTPOMETP OUHAMMYECKOro U cTaTudeckoro paccesHus ceeta Photocor-Complex.
12. KomnbioTep.

13. Typbugumetp.

14. YnbTpa3BykoBOM gucnepraTop.

15. BogocTpyviHble HAcOChI.

16. Wkad cywmnbHbIn

17. Wkad BaKkyyMHbIN.

18. ®otomeTp KPK-3 «30M3»

19. Annapatbl CokcneTa.

20. TepmocTaThbl.

CoNoA~WNE

19. OueHo4HbIe cpeacTBa ANA NPoBeAEHUA TEKYLEeN U MPOMEXYTOYHOM aTTecTauum

MopsiAoK OLEeHKM 0CBOEHMS 0DyYatoLmMMncst y4eGHOro MaTepurana onpeaensieTcs co-
AepXXaHWeM cregyLmx pasgenos AUCLUMINHDIL:

Ne HaumeHoBaHwue pasge- KoMne- WHamnkaTtop(bl)
n/n | 1@ AMCLMNINHBI (mopy- TeHuns() OOCTWXEHNSI OueHouHble cpeacTBa
nga) KoMneTeHuumm
Ponb Haykun 0 BblCOKO-
MOMEKYNSpHbIX coeau-
1 HEeHUAX B Hay4HO- OnK-1, Orll1K-1.3, TecToBble 3agaHmA
| TexHuyeckom nporpecce | OlK-2 OnkK-2.4
N OCHOBHbIE 3Tanbl ee
pasBuTUS.
Knaccudmkaums nonum- TecToBblE 3agaHMA
5 MEPOB U MPOLECCOB MX OrlK-1, Orl1K-1.3, [loMaLLHME 3aaHNS
" | obpasoBaHusi. HomeHk- | OlK-2 OlMK-2.4
narypa.
OrnK-1.1,
8:::&12 Na6opatopHble paboTsl
3 Makpomonekynbl U ux OlK-1, OI‘IK-6.1. [lomallHmne 3agaHus
noeseneHve B pacteope. | OlK-6 OMK-6.2. Konnoksuym
OrK-6.3,
OlK-6.4
OrlnK-3.1,
4. MonumepHble Tena. OrK-3 OMK-3.2 [MpakTMKoopMEHTMPOBaHHbIE 3a4aHns
Orl1K-2, OrK-2.1, JlTabopatopHkle paboTsl,
5. | CuHTes nonMmepos. OMK-6 OMnK-2.2. Kypcosas paboTa




Ne HanmeHoBaHue pasge- Komne- WHankaTop(bl)
n/n | naAucumnnnHel (mogay- TeHums() OOCTMXKEHNSA OueHouYHbIe cpeacTBa
ns) KoMMeTeHUun
OlK-2.3, Konnoksuym
OlK-2.4
OlK-6.1,
OllK-6.2,
Ol1K-6.3,
Ol1K-6.4
Xummyeckme csomncTea U
XUMMYECKne npespa- OriK-2.1, JTabopaTopHble paboThl,
6 LLleHNS1 BbICOKOMOSEKY- OMNK-2 OrK-2.2, TecToBble 3agaHus,
" | NAPHbBIX COEANHEHMI. OrnK-2.3, KypcoBasi pabota
OecTpykunsa n ctabunu- OnkK-2.4
3auusi NoNMMepoB
lMpomexyToyHas aTTectauusi MepeyeHb BONPOCOB
cdopma KOHTPONS — 3K3aMeH, 3a4eT C OLEHKON

20. TunoBble OLEHOYHbIE cpeACcTBa U MeToAUYECKUEe MaTepuanbl, onpeaensiowme npo-
uenypbl oLeHUBaHUA

OueHKa 3HaHWN, YMEHUN N HABbIKOB, XapakTepuaylLwas atanbl OpMUPOBaHNA KOMMNETEH-
UMM B pamMKax U3yyeHust QUCLUNIINHBLI OCYLLIECTBIISIETCA B XOAE TEKYLLEN U NPOMEXYTOYHOM aT-
TecTtauumn.

Tekywas aTtrecrauus NpoBoaUTCA B COOTBETCTBUK C [1onoXeHnem O Tekyllen atTectaumm
obyyarowmxca no nporpaMmmam Bbiclero obpasoBaHna BopoHEXCKOro rocyaapCTBEHHOrO yHU-
BepcuTeTa. Tekywasa aTrectauus nposoamtcs B oOpMme: YCTHOro onpoca (MHaAnBMOyanbHbIn
onpoc); nabopaTtopHble paboTbl; OLEHKN pe3yrbTaToB MPaKTUYeCcKon AeATeNlbHOCTU (KypcoBas
pabota). Kputepun oueHmBaHusi NpMBEAEHbI Bbille.

[MpomexyTodHaa aTTecTaumsa NpoBOAUTCS B COOTBETCTBUM C [MONoOXKeHMEM O NPOMEXYTOY-
HOWM aTTecTauum oby4varoLmnxca No NnporpaMmmam BbiCLLEro obpasoBaHus.

KOHTpOMNbHO-U3MepuTesibHble MaTepuarnbsl MPOMEXYTOYHOW aTTecTauum BKNYalT B cebs

TeopeTn4ecKkne BOMPOCHI, NO3BONSAOLWINE OLEHUTb YPOBEHb MOMTYYEHHbLIX 3HAHUA U MpaKTU4e-
CKOe 3aaHue, No3BonstoLee OUeHUTb cTeneHb COOPMUPOBAHHOCTN YMEHUIN U HABLIKOB.
Mpn oueHMBaHNN NCNONb3YHTCA KAaYeCTBEHHbIE LUKarbl OLEeHOK. Kputepun oueHnBaHms npuse-
aeHbl B n. 20.2. MNpu peanunsaumm ANCUUNIIMHBI C NPUMEHEHMEM AUCTAHLUMOHHbLIX 0bpasoBa-
TenbHbIX TEXHOMOMM OLEHKM 3a 3K3aMeH/3a4eT MOryT ObiTb BbICTaBMNEHbI NO pe3dynbTartam Te-
Kywien atrectaumm oby4varoLlerocsi B cemecTpe.

20.1. TeKyLwiui KOHTPOSb YCneBaeMoCTH

KoHTponb ycneBaemocTv Mo AUCUUNIIMHE OCYLLEeCTBNAETCS C MOMOLLBIO CreayoLWmX OLEHOYHbIX
CPEeACTB: NPaKTUKOOPMEHTUPOBaHHbIE 3aaaHus, nabopaTopHble paboThbl, TECTOBbIE 3a4aHus, KypcoBas
paboTa

[MepeyveHb NabopatopHbIx paborT:

1) MNonumepusauusa cTMpora B CycneH3uu.

2) MNonumepusauns ctmpona B 6noke.

3) MNonumepusauns cTmporna B 3MynbCUN.

4) lMonumepusauusa meTunmeTakpunaTa B 6noke.

5) Monumepunsaums BUHUNaueTaTa B SMyfbCUN.

6) lMNMonumepunsaums BUHUNAaueTaTa B CyCcrneH3uu.

7) MNMonumepusauns BuHUNaLeTaTa B pacTBope.

8) Cononumepwusaums cTMpona n MeTakpurioBOW KUCIOTbI B CYCMNEH3NN.

9) lNMonukoHAeHcaLms ANITUNEHININKONS C agUNMHOBOW KUCNOTOW B pacTBOpE.
10) NonukoHaeHcauunsa peHona n popmanbaeruaa.

11) OnpeageneHve MONEKynNspHON Macchl NONUCTUpona.

12) OueHka nonmamcnepcHOCTU MakpoOMOSeKyn METOAOM TyponanmMeTpnyeckoro TUTPOBaHMS.
13) OnpegeneHne pacTtBOPMMOCTH.




14) MNocTtpoeHune gnddepeHumanbHbIX TEPMOMEXaHUYECKUX KPUBbIX.
15) MNocTpoeHne KpUBOW COCTaBa COMNOSIMMepa U pacyeT KOHCTaHT conosiMMmepusauum ctuporna u

MeTunMmeTakpunara.

16) OnpeneneHve MONeKynsipHO-MacCOBbIX XapakTEPUCTUK METOAOM 3KCKIO3UBHOW XpomaTtorpa-

dmn.

17) Tepmuyeckaa genonumepusaums nonumeTUNMeTakpunara.

18) MonumepaHanormyHble NpeBpaLLeHNsi NONMMBUHUITOBOIO CnvpTa.

19) Nony4yeHne 1 cBONCTBA HATPATOB LIENNHONO3bI.

20) MogenunpoBaHue npoLecca MOHHO-KOOPANHALMOHHOW NoNuMepu3aLmm aTuneHa.

PBOO~NOORWNE

17.

18.
19.
20.

21.
22.
23.
24,
25.
26.
27.
28.
29.

30.
31.
32.

33.
34.
35.
36.
37.
38.
39.
40.

Tembl kKypcoBbIx paborT:

MonyyeHne nonvBuHMNaLeTaTa nonuvepusaumen BuHunaleTaTa B 6noke
MonyyeHne n nccnegoBaHme CBONCTB B61I04HOMO  NONMBMHMNALETaTa
MonyyeHune cycneH3noHHOro nonnBMHUNaueTara

CycneHsnoHHasa nonuMmepusaumnsa BMHunaleTaTa

OnpepeneHne MONEKYNAPHON Macchbl U pasmepa Yyactuy, nonuakpunamuaa
WccnepoBaHne MonekynspHO-MacCOBbIX XapakTepUCTUK nonvakpunammaa
MonekynsipHO-MacCOoBble XapaKTEPUCTUKN pasfnyHbIX dopakumin nonmakpunaMmmaa
PagunkanbHas nonumepusauns BUHUINMPPONMAOHa B pacTBope

CuHTe3 nonu-N-BUHUNNUPPONMAOHA MonMMepusaumnen B pacteope

. I'Ionyqul/le NOJINBUHUNTPUA301a nonvlmepvl3auv|e|7| B BOOHOM pacTBoOpe U nccrnegoBaHmne ero

CBOWCTB

. CMHTEe3 NonvBMHUNTPUA3ona u onpeaerneHne ero MonekynsipHO-MacCcoBbIX XapaKTEPUCTUK

. BNoYHbI BUHUNALETaT 1 ero nonMmMepaHanorMyHblie npespaLleHns

. MonyyeHne nonvBMHMNaueTaTa nonMMepusaunen BUHUNaueTaTa B 6roke

. PagukanbHas nonumepusaums BUHUNaueTaTa B CycrieH3um

. Mony4yeHne cycneH3anoHHOro nonMBMHUNaueTaTa

. CMHTEe3 MuKporens Ha ocHoBe Monn-N-BUHMKanponakTama MeToaoM aMyrbCUOHHON nonnve-

pusauum
CwvHTe3 pagukanbHoOn nonumepusaumen nonu-N-BuHUMKanponakrama v onpegeneHne cpegHe-
BSI3KOCTHOW MOSEKYsIpHON Macchl

CwuHTe3 cononumepa meTunmeTakpunaTta co CTMPOSIOM B CyCMeH3un

OnpeaeneHune KMCNOTHO-OCHOBHbBIX M COPOLMOHHBIX CBOMCTB aHMOHOOOMEHHNKOB

MonyyeHne cunTbIX cononumepoB 1-BuHUN 3,5-anmeTvnnupasona ¢ 3TUNEHINIMKONbAUMETOKPU-
natom

OnpepaeneHune ctatnyeckon 0GMEHHOM EMKOCTM aHUOHUTOB

CwuHTe3 nonueMHuniaueTaTa u ero nofiMmepaHanorMyHbIX NPON3BOAHbIX

KnHeTrka nonumepmsaummn BuHunaleTaTa

CuHTE3 NoNUBMHUNNMPPONMAOHa

CuHTE3 NoNnakpunoHNTpUna v ero NnpeBpaLLeHns B NofnakpuiaMmaokcum

CwuHTE3 nonuBmMHUNIgoOpMamMmmuaa u ero nosiMMepaHanornyHble NpeBpaLleHns

CwuHTe3 nonuemHunkanponakrama. 13y4eHne CBOMCTB €ro BOAHbIX pacTBOPOB

OMynbCMOHHAs nonMMepusaums cTupona

Monumepunsauunsa N-BuHUNgopmammaa n nonyvyeHne nonmBMHUNaMmMHa NyTeM KMCITIOTHOMO U L e-
noyHoro rugponusa NBOA

KuHeTuka nonumepusauumn ctupona pedpakroMeTpu4eckum MeToaoMm

CwuHTe3 Mmukporensi Ha ocHoBe N-BUHUNKanponakrama

MonyyeHne nonuakpunammga pagukanbHOW Nonumepusaumen, MHOYLMpOBaHHOIO AecCTpyKUumen
XWUTO3aHa

CwvHTe3 BogopacTBOPUMbIX cononnmepoB N-BUHUNNMPPONMAA C BUHUNALETaToOM

MonyyeHne BogOpacTBOPMMOro nonumepa Ha ocHoe N-BuHMGOpMamMmaa

PagukanbHas cononvmepusauunsa N-BuHundopmamuga ¢ N-BUHUANMPPONMAOHOM

Onpepenenne coctaBa cononumepoB N-BuHUngopmamuga ¢ N-BUHUANMPPONIMAOHOM
Onpepenenne coctaBa cononumepos N-BUHUIINUPpONMAaa ¢ BUHUNaLeTaTom

MonyyeHune nonu-N-BuHUMKanNponakrama ¢ pasnnM4yHon MOSEKYNSAPHON Maccon

MonyyeHune cetyaToro nonu-N-BvHUIIKaNponakTama ¢ pa3nnyHoON CTEMNEHbIO CLUMBKW.

CwuHTes cononumepa N-BuHUNKanponakrama u N-BUHUANMPPONMaoHa



Na6bopaTtopHble paboTbl BLIMOMHSATCS Ha 3aHATUM B TeYeHMe 2 akageMU4eckmx YacoB. 3a 3ToT
nepvopn CTyAEeHT AOMKeH, 03HAaKOMUBLLMCH C NOPSAKOM BbINONHEHUSI 3aaHKs, NPU NOMOLLM Npenoaasa-
Tenst u nabopaHTa BbINOMHUTL MPAKTUYECKYD YacTb paboTbl, NpeAcTaBUTb MOMyYeHHblE pe3ynbTaTbl
npenogaeaTtento 1, ecnu no3BonsieT BpeMsl, NPUCTYNUTb K 0pOpMIEHUI0 paboThbl U DOPMYNMPOBKE Bbl-
BoaoB. Cnenytolwee nabopaTopHoe 3aHATUE CTYAEHT HauyMHaeT ¢ npeacTaBneHnss opopmreHHon pabo-
Tbl, OTYUTBLIBAETCS NO paboTe 1 Nony4vaeT crieaytoLlee npakTuYeckoe 3agaHuve.

Bonpocbl ana gomaluHero 3agaHust oopMyrnvMpyeT NEeKTop Ha NeKUMOHHOM 3aHsTuu. Ha cne-
AYOLEM NMEeKLUMOHHOM 3aHSITUM CTYAEHTbl NPEACTaBMsAoT pelleHne 4oMalLHero 3afaHusi, 3aHsaTue Ha-
YymMHaeTcs ¢ 06CyKaAEHNS BapUAHTOB peLUEHNs.

Konnokenymbl NpoBOAATCS Ha nabopaToOpHOM 3aHATWM, O YeM MpenoaaeaTeflb 3apaHee coob-
waet obyyatowmmcsi. Tembl, MO KOTOPLIM NPOBOAATCS KONSIOKBUYMbI, M MporpamMmma K HAM npeacTaere-
Ha B COOTBETCTBYIOLLNX METOANYECKMX YKa3aHUsIX, PEKOMEHAOBaHHbIX CTyaeHTam. 1o cornacoBaHuio ¢
obyyatoLLMMMCS KOMMOKBMYM M 3a4eT MOXET NPOBOAUTLCA B hopme yCcTHoW Beceabl unu popme TecTu-
POBaHUsi MO OCHOBHbIM pa3genam Kypca. Jk3aMeH NPOBOAMUTCS TOMbKO B YCTHOW chopMe.

20.2 MNMpomexyToyHana aTrecTauums
MpomexxyToyHas aTTecTaums No MCUUMNIIMHE OCYLLECTBNAETCA C MOMOLLLIO Criedytowmx OLeHoY-
HbIX cpeacTs: cobecegoBaHMe No 3K3aMeHaUNoHHbIM buneTtam (no GuneTtam K 3ayeTy).
Bonpockl K 9k3aMeHy, 3a4eTy

OcHoBHble oTIn4YMa BMC OT HU3KOMOMNEKYNSPHbIX COegUHEHWUI.

Knaccudukauusa n HomeHknatypa BMC.

KoHpu1rypaLoHHble n3omepbl B MakpOMOSeKyriax MOHO3aMELLEHHbIX 3TUNEHOB U AUEHOB.

BHyTprMmonekynapHoe BpalweHne 1 rubKkoCTb MakpoMOSIeKyn.

MonekynsipHast macca BMC - cpegHeuncnosas, cpegHeMaccoBasi U CpeaHeBS3KOCTHas.

MeToabl onpeneneHus.

PU3NKO-XMMUMYECKME OCHOBbI (PPaKLMOHMPOBAHUS, MeTOAbI U TUMbl PPAKLMOHNPOBAHUS.

AMOpPdHbIE U KpUCTaNIMYeckme NosiMMmepbl, X CBOMCTBA.

CTpykTypa 1 HagMornekynsapHasi opraHm3aums Kpuctannmyecknx nonmmMmepos.

MonuanekTponntbl. XnMn4eckne n usnko-xmmmyeckmne ocobeHHoOCTH.

0. KOoHLEeHTpUpOBaHHbIE pacTBOPbI NOSIMMEPOB U renun.

11. BbICOKO3M1aCTU4ECKOE COCTOSIHWE NOSIMMEPOB.

12. CteknoobpasHoe COCTOSIHNE NMONTMMEPOB.

13. BsaskoTekyyee coctosHne BMC.

14. Nnactudukaumnsa NnonnMmepos.

15. M'mbkocCTb (kecTKoCTb) Makpomorekyn. CBa3b MMOKOCTU C XMMUYECKUM CTPOEHNEM

16. MpuHumMnbl KNaccudmkauum npoLeccos obpa3oBaHNA NOIMMEPOB N3 MOHOMEPOB.

17. PagukanbHas nonumepusauusi. MexaHnam ctagum MHMLMMPOBaHKUS, pocta 1 obpbiBa Lenu.

18. NHMummpoBaHue B pagukanbHOW NoNnMepu3saLmm.

19. KuHeTunka pagukanbHON NONMMeEpU3anmnmn npy HU3KMX CTENEHAX NpeBpaLLeHms.

20. NHrmbuTtopbl n 3ameanuTeny pagukansHON nonnuMmepusaumu.

21. AyTOMHrMOMpOBaHWe annnnoBbiX MOHOMEPOB, OCOBEHHOCTM X NONMMepu3aLmnn.

22. OcobeHHOCTM KOMMNEKCHO-paauKanbHOM NONMMepuM3annmn BUHUITOBBIX MOHOMEPOB.

23. PerynnpoBaHue MOSeKynsapHOM Macchbl Npu pagukanbHOW NofiMMmepusauni.

24. PagvkanbHas OBYXKOMMOHEHTHasA cononuMmepusauus. YpasHeHne Mavio-Jlbtonca. Kpusble
3aBUCMMOCTM MOHOMEPHBbIN COCTaB - MONMMEPHbLIN COCTaB.

25. AHMOHHas nonumepusaumsi. MexaHnam, oCOOEHHOCTN.

26. AHNOHHO-KOOPAMHALMOHHAs NoNMMepu3aumns no mexaHmamy "xumebix" Lenen..

27. CnHTe3 6nok- Cononmmepos.

28. KaTtnoHHasi nonumepusaumsi, 0COGEHHOCTN, MEXaHN3M.

29. 3aBMCMMOCTb peakLUMOHHOW CNOCOBHOCTN BUHUOBbLIX MOHOMEPOB B NONMUMEpPU3aLmm oT nx
CTPOEHNS N Apyrux oakTopoB.

30. NonukonaeHcauma. Tunbl peakuun nonnkoHgeHcaumn. NonmkoHgeHcauMoOHHOE paBHOBE-
cue.

31. MonekynsipHasi Macca n MonekynspHo-maccosoe pacnpegeneHne (MMP) nonvmepos npu
NONMKOHOEHCaLMN.

32. HepaBHOBeCHasa nonukoHaeHcaums. ectpykumsa npy NnofIMKOHAEHCALMN.
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33. Xumunyeckmne peakumm BMC, npuBogslimne K U3SMEHEHUIO CTENEHU NONIMMEpPU3aLni.

34. XuMnyeckue npespalleHnsa nonmmepos, He NpUBoOASLLME K USMEHEHUIO CTENEHN nonume-
pusauuu.

35. CwmBaHwue nonumMmepos. BynkaHusauus kayyykoB, OTBEPXXAEHWNE SMOKCUOHbIX CMOTT.

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

37. Dn3MonorM4eckn akTMBHbIE NONMMEPLI C COBGCTBEHHOM ON3MONOrMYECKON aKTUBHOCTBIO.

38. dusnonormyeckn akTuBHble nonmMmepbl. Mogenu NpnBMBOYHOMO TUMA.

39. [lectpykumsa n ctabunmsaumns BMC.

40. MNceBooxnBasa pagukanbHaa nonuMepusaums.

Mo okoHuyaHuu VIII cemecTtpa no Kypcy «BbicokomonekynsipHble CoeanHeHust» npo-
BOOUTCA NPOMEXYTOYHasi aTTectaumsa B popme ak3ameHa. K aksameHy obyvatouimecs no-
ny4atoT nepeveHb BONpoCcoB, U3 KoTopbix popmupytotca KMM no npegmety. 3a geHb ne-
pen 9K3aMeHOM MPOBOAUTCS KOHCYNbTaUMs, rae CTYAEHTbl MOryT NPOSICHUTL BOMPOChHI, OC-
BOEHME KOTOPbIX BbI3blBaeT TpyAHOCTU. lMpmxoga Ha ak3ameH, obyyalolmncs LOSmKeH
UMeTb Npu cebe 3a4eTHYIO KHUXKKY U TeTpadb ¢ niabopaTtopHbiM npakTukymom. Obyyato-
wnncsa Bbibupaet KMM un rotoButca K oTBETY. Bpems Ha NoAaroToBKy pernaMmeHTUpoBaHo
[MonoxeHnem O MPOMEXYTOYHOM aTTecTaumm obyyarowmxcs no nporpammam BbICLLETO
obpasoBaHu4.

[ns oueHnBaHWA pes3ynbTaToB O0OyYeHUs Ha 9K3aMeHe/3adeTe UCNOoMb3yTCa crnegyouime
nokasarenu:
1) 3HaHMe y4ebHOro matepunana v BnageHue NoHATUMHbLIM annapaToM Hayku o nonumepax;;
2) yMeHUe cBsA3bIBaTb TEOPUIO C MPAKTUKOMN;
3) YMeHue unnicTpnpoBaTb OTBET NpuMepamMu, paktamu, AaHHbIMU Hay4YHbIX UCCNeaoBaHUN;
4) yMeHu1e NpUMEHSATb TeopeTuYeckne 3HaHus, pellaTb NpakTnyeckme 3agaudu;
5) BnageHne cnocobamu cMHTE3a NONIMMEPOB Y METOA4AaMMU UX UCCIeAOBaHUS;
AaHHble KpuTepun B BonbLUen CTENEHN OTHOCATCA K 9K3aMeHy

[ns oueHuBaHusA pes3ynbTaTtoB 00y4YeHUS Ha 3K3aMeHe (3a4yeTe C OLEHKOM) MCMNONb3yeTcH
4-6annbHas WwKana: «OTIIMYHO», XOPOLLOY», KYAOBNETBOPUTENBbHO», KHEYAOBNETBOPUTENbHOY.

CooTHOLLEeHWNe NnokasaTenemn, KpUTepMEB 1 LUKarbl OLLEHNBaHWUS pe3ynbTaToB 06y4eHus

YpoBeHb
KpuTepuun oueHuBaHna kKomneTeHuum cdopmmpo- Llikana oueHoK
BaHHOCTU
KoMMeTeHunin
lMonHoe cooTBeTCTBUE OTBETa oby4atowerocs BCcem nepedyncrneHHsbiM | MoBbILEHHbIN OTnuyHo
Kputepusam. [MpoOAEeMOHCTPUPOBAHO 3HaHWE y4yebHoro martepvana u YPOBEHb
BNageHne MOHATUAHLIM annapaTtoM B 00MnacTv MOMMMEPHON Haykw,
yMeHue cBA3bIiBaTb TEOPUIO C PELUEeHMEM NpakTUYecKknx 3agad, Bnajge-
HMEe TeopeTUYecKMMM OCHOBaMWU MONIMMEPHOM XWMWUMK, CMNOCOOHOCTb
UNMCTpUpOBaTh OTBET NpuMmepamu, gaktamu, OaHHBIMU Hay4YHbIX
nccrnegoBaHuin
OTBEeT Ha KOHTPOIIbHO-U3MEpUTENbHBLIN Matepuan He cooTBeTcTBYeT | basoBbin ypo- Xopouo
ogHoOMy (OBYM) M3 MepednCreHHbIX NokasaTtenen, Ho obyyarowmincs BEHb
JaeT npasurbHble OTBETbI Ha OOMNOSfHUTENbHbIE BOMpockl. HegocTta-
TOYHO NPOAEMOHCTPUPOBAHA CBA3b TEOPUM C NPAaKTUKOW, Unu copep-
Xatcsa otgenbHble npobenbl B 3HaHWM BONPOCOB TEOPUH,
OTBET Ha KOHTPOSIbHO-M3MEPUTENbHLIN Matepuarn He COOTBETCTBYET [MoporoBbin YposneTsopu-
nobbiM ABYM (TPeM) U3 NepeydncrieHHbIX nokasarernemn, oby4aroLnincs YPOBEHb TenbHO
JaeT HenosHble OTBETbl Ha AOMOSIHUTENbHbLIE BOMNPOCHl. [eMOHCTpu-
pyeT YaCcTU4Hble 3HaHUA TEeOpUWU, UM HEe YMEeEeT UMMCTPUPOBaTL OT-
BeT npumMepamu, aktamm , Unm MMeeT He NonHoe npeacTaBrneHne o
crnocobax cuHTe3a MonMMepoB, OOMYCKaeT CyLEeCTBEHHbIE OWNOKM B
HanucaHum gopmyn.
OTBET Ha KOHTPOSIbHO-U3MEpPUTENbHBLIN Matepuan He COOTBETCTBYET - HeynoBneTsopu-




nobbiM Tpem(4YeTbipeM) U3 MepPeYnCrieHHbIX nokasaTtenen. ObGydvato-
LWMIACS OEMOHCTPUPYET OTPbIBOYHbIE, (PparMeHTapHble 3HaHUs, [O-
nyckaeT rpybble OWMOKM B pacCMOTPEHUM TEOPETUYECKUX BOMPOCOB,

HE MOXeT NpPUBECTU KOHKPETHbIE NMpuMepbl HA MOCTaBliEHHbIe BOMpPO-
Cbl.

TeNlbHO




