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1. Koa n HaumeHoBaHMe HanpaBeHusi NoAroToBKM/cneLnanbLHOCTU:
04.03.01 Xumus
2. Mpodunb nogroroBku/cneumanmsayma: npuknagHas XmMmus
3. KBanudumkauusa (cteneHb) BbiNyCKHUKA: 6akanasp
4. ®opma ob6y4eHus: oyHas
5. Kacbeapa, oTBevarowas 3a peanusaumio QUCLUNIUHBI: Kadeapa BbICOKOMONEKYNSAPHbIX
COE€NHEHUI N KONMNOUOHON XUMUN
6. CoctaButenu nporpammsil: LLlectakoB Anekcangp CtaHMCnaBoBMY, LOKTOP XUMUYECKUX
HayK, OOLEHT
7. PekomeHAoOBaHa: Hay4YHO-METOONYECKMM COBETOM XMMUYECKOro dakynbTeTa,
npoTokon Ne 4 ot 25.04.2023
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-
nutnyeckon xmmmn. CTyOeHT OOMKEH MMeTb NpeacTaBrieHns O TepMOAMHaMUKE U KMHETUKeE,
BNageTb MatemMaTU4eCcKMM annapaTtoM XUMUKW, UMEeTb NpeacTaBneHne 06 OCHOBHLIX Kraccax
HeopraHM4Yeckux N opraHNYecKkmMx BELLEeCTB U UX peakuMOHHOW crnocobHocTu. OucunnnnHa ss-
ngaetca npeawectsyowen onsa kypcos b1.B.[AB.04.02 MeTtogbl uccnegoBaHus NONMMEpPOB,
561.B.B.05.02 CuHTE3 1 (PN3NKO-XMMMYECKNE CBONCTBA NOSIMMEPOB U UX OUCNEPCUNA.

11. MnaHupyeMbie pe3ynbTaTbl 00y4YeHUsi MO AUcUUNNUHe/MoAynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3ynbTaTaMM OCBOEHUs 06pa3oBaTenibHOM
nporpaMmmbl (KOMNeTEeHLUMSAMU BbINYCKHUKOB):

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

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

1 31MpoBaTh U UHTEpP- aHanuaupyert pe- OCHOBbI METPOJIOrNK, MaTepurarnbHyto 6asy xu-
npeTMpoBaTthb pe- 3ynbTaTbl XUMU4e- MWYECKOro aHanmsa, MeToA4osorMio NOCTaHOBKM
3ynbTaThl XUMU4e- CKMX 3KCMEPUMEH- aKcnepuMeHTa
CKNX 3KCrepumMen- TOB, HAONAEHUIA, YmeTb:

TOB, HabnaeHWN N3MepeHui, a Takke | NNaHMpoBaTb IKCMEPUMEHT, NPOBOAUTL MOUCK
N N3MepeHUI pe3ynbTaTbl pacye- | CNpaBOYHOM MHpOpMaLUUK ANst NOCTaHOBKU 3KC-
TOB CBOWCTB Be- nepumeHTa n oo6paboTkn aKCNepuMeHTanbHbIX
LLIeCTB N 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 ¢ ncnonb3osa-
HMEM TeopeTuye-
CKNX OCHOB Tpaau-
LIMOHHBIX Y HOBbIX
pa3genoB XMMum
OlK-1.3 | dpbopmynupyert 3a-
KMOYeHWs 1 BbIBOAbI




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

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

2 anTb ¢ cobnioge- CKMMMU BellecTBaMn | OCHOBHble MeTodbl UCCneaoBaHus MONIMMEpPOB;
HMEM HOPM TEXHMU- C cobnogeHnem | xumudeckune, PU3NKo-XMMmnyeckme n unsmdeckme
kn GesonacHocTu HOPM TEXHUKM 6e30- | OCHOBbI CO34aHWS KOHCTPYKLUMOHHBIX W (PyHK-
XUMUYECKUN  SKC- nacHocTn LUMOHanbHLIX MOMMMEpPHbLIX MaTepuanos; Crnoco-
nepumeHt, Bkno- | OlNK-2.2 | npoBogut CUHTe3 | Obl CMHTE3a NONMMMEPOB.

Yyad CUHTE3, aHa- BEeWecTB W MaTte- | YMeTb:
nms, nsyyeHuve puanos pasHoW | onpefensaTb U paccyuTbiBaTb pasMepbl Makpo-
CTPYKTYpbI " npvpoabl C UCMoMb- | MOMEKYM;  OUEeHMBATb  OCHOBHble  (Pu3nko-
CBOWCTB BeLLECTB 30BaHNEM MMelo- | MexaHnyeckue napameTpbl NONMMEpPOB; OLEHU-
n MaTepuanos, LLIMXCA METOOUK BaTb COCTaB KOHEYHOro nonumMepa nocne nporte-
nccnepoBaHue OrK-2.3 | nposoaut CTaH- | KaHNSA XMMUYECKMX peakuun; paccuntblBaTb CTe-
npoueccoB ¢ WuX JapTHble onepaumu | NMeHb CLUUBKA MONMMEPHON CETKU.
yyactvem ans  onpegeneHus | Bnagets:
XMMUYECKOro n dpa- | MpruemamMm peryrnmpoBaHmns peakuuin cuHtesa
30BOrO0 COCTaB Be- | MOMMMEPOB, U30MEPUN N 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 Moandukaunum
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 peleHnn 3agad | NPUPOAHbIX cpef; 3HaTb OCHOBbLI 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 NUCNOJIb30- OapTHOe nporpaMM- | NEPCOHaNbLHOIO  KOMMbIOTEPa;  MCMONb30BaTh
BaHWeM coBpe- Hoe obecneyeHmne KOMMbIOTEPHbIE CpPeacTBa U MeToabl MOAENNpo-
MEHHOW BbIYNCIIK- npu pelleHnun 3agay | BaHMsA B HayyHO-uccrnegoBaTenbckon pabote
TeNbHOW TEXHUKU XUMUYECKOMN Ha- Bnagets:
npaBfeHHOCTH HaBblkamMu, npMemMamMm W TexXHONormsMu no-
CTPOEHUA W aHanu3a 3MNUpUYeckux mogenen,
OCHOBaMU OpraHu3aLmm 3KCnepuMeHTarbHbIX
ncecnegoBaHum

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

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

C HOpMamu 1 npa- CKOFo copepXaHusi ¢ | YMeTb:

BUMNaMU, NPUHATbI- y4yeTom TpeboBaHuii | NOrb30BaTbCA OCHOBHOM CMNPaBOYHOW NuTepaTy-
MU B npodreccno- Gubnuorpadcuye- pON, TOMKOBBIMW W HOPMAaTUBHBLIMU CrOBapsiMu
HanbHOM coobLue- CKOWN KyNbTypbl PYCCKOro 13blka; OCHOBHbIMW CavWTaMu Nogaepx-
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 HEMPOTUBOPEYMBLIX MUCHMEH-




HbIX U YCTHbIX TEKCTOB Yy4e€OHOM M Hay4yHOW Te-
MaTuKn pedepaTUBHOIO xapakrepa, OpUeHTUpo-
BaHHbIX Ha COOTBETCTBYKOLLEE HanpaBrneHue

aHITINICKOM $i3blKe B
COOTBETCTBUM C
HOpMamu 1 NpaBu-

naMu, NpUHATbIMU B
XMUMUYECKOM CO0D-
Liectee

noaroToBKm

OrlK-6.4

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

aHIMUNCKOM A3bIKax

12. O6bemM gucUUNNUHbLI B 3a4eTHbIX eauHuuax/yac — 7 / 252.

Popma NPOMEXYTOYHON aTTeCTaLMM 3a4eT C OLIEHKOW, 3K3aMEH.

13. TpyaoemkocTb No BMAaM y4e6HOM paboTbl

TpyaoemkocTb
Bupg y4ebHol paboTbl Bcero Mo cemectpam
7 cemecTp 8 cemecTp
KoHTakTHast paborta 108 72 36
nekuunu 54 36 18
& ToM YnCHe: npaxkTnyeckme
" | naGopatopHble 54 36 18
KypcoBas pabota
CamocTosiTensHas paborta 108 36 72
lMpomexyToyHasa atTectaums (019 3Kk3ameHa) 36 36
UToro: 252 144 108

13.1. CopepxaHue AUCUUNIUHbBI

n/n Peannsauus
pasgena guc-
HaumeHoBaHue pasgena LMMIKHBI C
CopgepxaHue pasgena AMCLUMNInHBI
AUCLMNITUHBI MOMOLLbIO OH-
nawvH-kypca,
OYMK *
1. Jlekuum
1.1 Ponb Hayku o Bbicokomone- | MecTo Hayku 0 nonuMmepax B pagy dyHaameHTanbHbix | OQYMK «Bbico-
KyNSPHbIX COeANHEHNSX B XumMmdeckmx gucumnnuH. OcHoBHble oTnnyma BMC ot | komonekynsp-
Hay4YHO-TEXHNYECKOM Mpo- HU3KOMONEKYNSAPHbLIX COeANHEHUN. Hble coeanHe-
rpecce 1 OCHOBHbIE 3Tanbl HUSA»
ee pas3BuUTUs. https://edu.vsu
1.2 Knaccuduvkauusa nonvme- Knaccugukaumsi nonMmepos B 3aBUCMMOCTM OT npouc- | .ru/courselvie
poB 1 npoueccoB 1x obpa- XOXEHWS!, XMMWYECKOro COCTaBa U CTPOEHUst OCHOB- | W.php?id=231
30BaHus. HomeHknartypa. Hol uenu. MNonuMmepu3auuss U nonukoHaeHcauus kak | O
MeTOAbl CUHTE3a NONMMEPOB N3 MOHOMEPOB.
1,3 Makpomornekynsl 1 ux no- KoHdurypaumoHHble nsomMepbl B Makpomosnekynax no-

BeaeHne B pacTBope.

NMMEepoB MOHO3aMELLEHHbIX 3TUMNEHOB W OWEHOB.
CrepeoperynsipHble nonvMMmepbl. BHyTpumonekynsip-
Hble BpalleHus K rmMbKocTb Makpomornekyn. Mopenb
cBobogHO-couneHeHHon uenu. CpegHue pasmepbl
MaKpOMOIEKYN C y4eTOM NOCTOSIHCTBa BareHTHbIX yr-
noB. KonnyecTBeHHbIE XapaKTEPUCTUKN TMOKOCTU Mak-
pomonekyn. ®PyHKUMS pacnpedeneHnss paccTOsHUN
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 NOBeEeHNEM HU3KOMO-
NeKkynspHbIX BelecTB. HeBo3MyLeHHblE 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. Buckosnmer-
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. MonekynspHas macca W MONEKYNsipHO-
mMaccoBoe pacnpegenenue. VHrmbutopbl U 3ameanu-
Tenn. AyTomHrMbrnpoBaHue anmnuibHbIX MOHOMEPOB.
3aBMCMMOCTb peaKUMOHHOW CNOCOBHOCTN BUHUIOBbLIX
MOHOMEPOB OT CTPOEHWs u apyrux dgaktopoB. Kowm-
NNeKkCcHo-pagukanbHas nonuMepus3aunsi BUHWUOBBIX
MOHOMEPOB. PagvkanbHas " KOMMITEKCHO-
pagvkanbHasa cononuvepusaumm. KatmoHHas nonume-
pusaumnsa. Ob6Llas xapakTepucTvka, MexaHuaMm, KUHEeTU-
yeckne 0OCODEHHOCTU. AHMOHHAsi U aHWOHHO-
KOOpAMHALMOHHAA nonumepusaumm B MNPUCYTCTBUN
FrOMOreHHbIX W TeTEpPOreHHbIX KaTtanus3aTtopoB Tuna
Unrnepa-Hatta. [lNonukoHaeHcaumsi. Tunbl peakummn
nonukoHaeHcaumn. onMKoHOAEHCauMoHHOe paBHOBE-
cune. MonekynsipHas macca 1 MONeKynspHO-MaccoBoOe
pacnpegeneHve npu nonuvkoHgeHcauuun. Ldectpykuus
npu nonukoHgeHcauun. CoBpeMeHHble OOCTWKEHWS B
obrnactn CYHTETMYECKMX MONMMMEPOB. TepMocTolikue Mnonu-
mepbl. TepmoanacTtonnacTtbl. PU3nonorMiecks akTvBHble
nonumepbl. Knaccudmkaums. dusmnonormiyeckm aktuBHble
nonMmepbl ¢ COBCTBEHHOM (OM3MONOMMHYECKON aKTUBHOCTBHO.
Monvmepsbl NPUBMBOYHOIO TVNA.

1.6

XnMmun4yeckme csoncTtea u
XUMUYeckne npespaLleHns
BbICOKOMOMEKYMNSAPHbIX CO-
eAvHeHun. flectpykumnsa u
cTtabununsaums nonMmepos

OcoBeHHOCTM peakumii Makpomoriekyn. XrMudeckme pe-
akummn, He npmeoadiline K USMeHeHuo cteneHn nonume-
pu3auun: nonunmMmepaHarnornyHble npespalleHna U BHYT-
pYMOneKyrnsipHble peakumn. cnonb3oBaHue aTUX peak-
LI,I/II7I Ona nonyyvyeHna HOBbIX MNONTMMeEpPOoB. XumMmunyeckue
peakuyunun, npueoadllne K UISMeHeHUo cteneHn nonmMmepu-
3aumu. Jectpykumsi u ctabunmsaumst nonvmepos. Jenonu-
mepuzaumsi. CluvBaHWe MNOMMMEpPOB: BYMKaHWU3aLMs
Kay4yyKkoB, OTBEPXAEHWE 3MNOKCUAHBLIX CMOM. TeHAOeH-
UMK pasBUTMS XMMUN BbICOKOMONEKYMSIPHLIX COeAMHE-
HWI. HoBble NonNUMepsbl 1 HamnpaBneHUs UX UCMOb30-
BaHUsI.

3. llabopaTopHble 3aHATUSA

3.1

Makpomonekyrnbl 1 ux no-
Be[eHne B pacTBope.

OnpefneneHne MonekynsipHON Macchl NONUCTMpona.
OueHka NonuaMCNepCHOCTU MaKpPOMOSEKYNn MeToAO0M
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 3KCKMIO3MBHOW XpomMaTorpadum.




3.3

CwuHTE3 nonnumepos.

Monnmepunsaums cTmpora B CyCneH3uun.
Monnmepunsaums ctmporna B 6roke.

Monnmepunsaums cTMporna B 3MynbCUn.
Monumepusauus metTunmeTakpunarta B 6noke.
Monumepusaums BuHMNaLeTaTa B SMynbCUn.
Monnmepusaums BuHMNaLeTata B CyCneH3mu.
Monumepusauus BUHUNaLeTara B pacTBope.
Cononumepusaums cTMpona u MeTakpunoBom KMCNoThbl
B CyCMneH3uu.

MonukoHaeHcauna AOMITUNEHTNINKONSA C agunuHOBOWM
KMCIOTON B pacTBOpeE.

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

3.4

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

Tepmuyeckad penonvMepusauns nonMMeTUIIMeTak-
punaTa.

MonnmepaHanorvyHble npespaLleHns NoIMBUHUMIOBO-
ro cnupra.

[Mony4yeHne n CBOWCTBA HATPATOB LENMono3ebl.

13.2. Tembl (pasgenbl) AUCLUNIIUHBLI U BUAbI 3aHATUNA

Ne
n/n

HaunmeHoBaHue Tembl
(pasgena) oucumnnmHel

Buabl 3aHATMIA (YacoB)

JNlekuun

MpakTnye-
ckue

JTabopaTtop-
Hble

CamocTosnTenbHas
paboTta

Bcero

OcCHOBHble 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 NMOCTOSIHCTBA
BalEHTHbIX YIMoB.

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

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 hpaKLNOHUPOBAHUS.
CseTopaccesiH1e Kak MeTof on-




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

MOMEKYI.

BuckosnmeTpusi — metoa onpege-
neHns 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 CTPYKTYphI
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

AHWOHHas N aHNOHHO-
KoOpAWHaLMOHHas nonmmepusa-
UM B MPUCYTCTBUM FTOMOTEHHBIX U
reTeporeHHbIX KaTanM3aTopoB
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 MPEBPAaLLEHVS Y BHYTPUMO-
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. MeToaun4yeckue yKkasaHus ans oby4varoLmxcs N0 0OCBOEHUIO AUCLIMNIIUHDbI
B yyebGHOM npouecce ncnonbayTca crnegyowme dopMbl paboTbl:
- NpoBeAdeHne nekunn,
- NpoBegeHne nabopaTopHbIX pabor,
- 3aHATUA B MHTEpPaKTUBHOM dhopMe (OUCcKyccum),
- BHeayaUTopHasi camocTosTeNnbHas paboTa CTyAEeHTOB.
OpraHu3aumoHHasa CTPYKTypa NEKLNOHHOMO 3aHATUS:
. dopMmynMpoBKa TeMbl, Lienen 3aHATUS, NoCTaHOBKa NpobrieMHOro Bonpoca.
2. PasbsAcHeHne BONPOCOB TEOPETUYECKOIO N NPAKTUYECKOro NiaHa Ans pelleHns noctaBnex-
HOWM Npobnembl.
3. PaccmoTpeHune nyTen pelueHns npobnemMHoro Bonpoca Ha KOHKPETHbIX NpuMepax.
4. 3akntoyeHne, dopmynmpoBKa BbIBOAOB.
5. dopmynupoBka 3agaHus 41 CaMoCTOATENbHON JoMalUHen paboTbl. O3By4YMBaHME TEMbI
crneayroLwero 3aHATuUS.
OpraHusaumoHHas CcTpykTypa nabopaTopHOro 3aHATUS:
. dopMynuMpoBKa Lenen 3aHATUS U OTBETbl Ha BOMPOCHI CTYAEHTOB.
. O3HaKoMneHne ¢ TeopeTn4ecKkon 0CHOBOM PaboTbl, OCHOBHLIMWU NPUEMaMmn U TEXHUKOMN
©es3onacHocTn Npn paboTe ¢ Ucnonb3yemMbiMn Npubopammn n peakTmeamu.
3. BbINONHeHWe akcnepuMeHTasnbHON Yactu paboTbl.
4. ObpaboTka aKCnepMeHTanbHbIX pe3ynbTaToB W NpeaocTaBneHne nx Ans npegsaputensHomn
NpoBEepKN NpenoaaBaTento.

3awmta nabopaTtopHon paboTbl NPOBOAUTCS C LENbIO BbISIBIIEHUS] YPOBHS OCBOEHUSA Ma-
Tepuana no TemaTuke paboTbl, CMOCOOHOCTUN AaTb NPaBUNbHYIO TPAKTOBKY pe3ynbTatam, nony-
YEHHbIM MpK BbINOMHEHMN paboThl. 3awwmTa paboThbl 3akn4vaeTca B opopmneHun pabor, ycT-
Hown Gecepde npenogaBaTenst Co CTYAEHTOM MO NOSTyYeHHbIM B paboTe pesynbTaTaM U OCHOB-
HbIM TEOPETUYECKUM MOHATUAM NO TemMe paboThbl.

TeKylMA KOHTPOSb MPOBOAMTCS MyTEM MPOBEPKM BbIMNOMHEHMS OOMAaLUHEro 3adaHus,
BXOOHOMO KOHTPONs (B BUAE KOHTPOSIbHOM paboThl).

KoHTponb OCBOEHUsI TeopeTU4ecKoro marepuana npoBOAUTCA MNOCMe NPOCHyLUMBaHUSA
CTyAEHTaMU NEeKUMOHHOro mMaTtepuana no Kaxaon Teme B BUAE KOMMOKBMYMA WM BbINOSIHEHUS
AOMaLUHMX 3adaHui. BbinonHeHne gomallHuMX 3agaHui KOHTponupyeT nektop. ExeHeapenbHo
CTYOEHTbI MMEIOT BO3MOXHOCTb BbISICHATbL BCE BOMNPOCHI, OCBOEHNE KOTOPbIX Bbl3blBAET TPYAHO-
CTM1, Ha KOHCYNbTaUusaX C NEKTOPOM B cneumanbHO OTBEAEHHbIE ANs 3TOr0 KOHTaKTHbIE Yachl.

Mpn peanusaumm OUCLMNIIMHBLI C UCMNOMb30BaAHNEM AUCTAHUMOHHBLIX OBpasoBaTenbHbIX
TEXHOMOMMA UCNONb3YKTCA MHCTPYMEHTbl 3NEKTPOHHOM MHEPOPMaLMOHHO-06pa3oBaTenbHON
cpeabl BIY «OnektpoHHbin yHuBepcutet BIY» (https://edu.vsu.ru) w/wnun “MOOK BIY”

—

N —
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(https://mooc.vsu.ru),cepsucbl BuaeokoHdpepeHuun (BigBlueButton, Zoom, Discord n gp.),
3NEeKTPOHHAas NoYyta, MecceHaXepbl U CoLCeTH.

15. Nepe4yeHb OCHOBHOW U AONOJSIHUTENIbLHON NUTEpaTypbl, PECYPCOB UHTEPHET, HeEObXo-

AUMbIX OnA oCBOeHnsaA AuCumnnJimHbI
a) OCHOBHag nuteparypa:

Ne n/n MCcTOYHNK
BbicokomonekynspHble coeAMHeHUs : y4ebHUK 1 NpakTUKyM Ans akagemudeckoro 6bakanaespuaTta
1 / [M.C. ApxakoB u gp.] ; Mock. roc. yH-T um. M.B. JlomoHocoBa ; nog pea. A.b. 3e3nHa .— Mocksa

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

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

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

4 Kupees B.B. BbicokoMonekynsipHble COeAUHEHNS : Y4EOHUK Ansl akageMuyeckoro bakanaepuarTa:

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

6) gononHWTEnNbHasa nNuTepartypa:

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

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 coeanHeHms/A. M. Wyp. - M.: Bbicw. wk., 1981. —
656 c.

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

10 Kupw HO. 3. Monu-N-BuHunnMpponuaoH u gpyrae nonn-N-suHmnammabl/0. 9. Knpuu. -

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 OneKkTpoHHO-6MbnnoTeyHas cuctema "KoHecynbTaHT ctygeHTa", http://www.studmedlib.ru
13 https://www.lib.vsu.ru - 3oHanbHas Hay4Has 6ubnunoteka BIY.
http://www.en.edu.ru/ - EcTecTBeHHO-Hay4HbI 06pa3oBaTenbHbIV NOpTan - sBMseTCs COCTaB-
14 HOW YacTblo heaepanbHoro noptana "Poccuiickoe obpasoBaHue”. CoaepXnt pecypcbl U CCbifi-

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

http://www.elibrary.ru —Hay4yHasi anekTtpoHHas 6ubnuoteka eLIBRARY.RU - kpynHewwwnin poc-
CUNCKNA MHGOPMALIMOHHBIN nopTan B 06nacty Hayku, TEXHONOIrMK, MeauLmnHbl 1 0b6pa3oBaHus,
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. NMepe4yeHb y4eOHO-MeTOANYECKOro obecnevyeHns Ans CaMOCTOATENbHON PaboThl

Ne n/n NcTOYHMK

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

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

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

4
1985. - 224 c.
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17. Obpa3oBaTesnbHble TEXHOOrNn, UCNonb3yemMble Npu peanusaumm y4ebHom gucumn-
JNINHbI, BKNKOYaa AUNCTaHLUUOHHbIe oOpa3oBaTtenbHble TexHonoruu ([OT), aneKkTpoHHoe
obyyeHue (30), cMewaHHOe OOy4eHue:

Mpn peanusaumm UCUUNIMHBI UCMONb3YIOTCA Kiaccmyeckme obpasoBaTesibHble TEXHOMO-
rmn 6e3 3amMeHbl ayANTOPHbIX 3aHATUI (Nekumi n nabopatopHbix 3aHaTM) Ha [JOT. OcHoBHbIE
TUMbl NIEKUMA — BBOAHbIE NEKUMM (B Ha4vane n3yvyeHnsa ANCUMNINHBI) U MHGPOPMaLMOHHbIE fEK-
umu ¢ Budyanusaumen (MynbTumMegumrHble npeseHtauun). lNpoBegeHne Tekywmnx atrectaumm u
NPOMEXYTOYHbIX aTTecTaunn ocyecTensaeTcs B opme ycTHoro cobecenosanms no KMM. Ca-
MocTosiTeNnbHaa paboTta nNno Bcem pasgenam npeanonaraeT BbiNONHEHME 06s3aTenbHbIX NMUCh-
MEHHbIX AOMAaLLHUX 3a4aHUN.

Mpn peanusaunn y4ebHON ANCLMNIIMHBI UCMNOMb3YOTCA 3fIEMEHTbI ANIEKTPOHHOIO obyye-
HUS N pasnUYHble ANCTaHUMOHHbIE ObpasoBaTesibHble TEXHOMOrMM, nossonstowme obecneym-
BaTb ONocpefoBaHHOEe B3aMMOAEWCTBMUE (Ha paccTosiHMM) npenogaBaTtenent u obyyaroLimxcs,
BKMNtOYasA MHCTPYMEHTbI 3NEKTPOHHON MHpOpMaLMOHHO-06pa3oBaTenbHON cpeabl BIY «3nek-
TPOHHbIM yHMBepcuTeT BIY» (https://edu.vsu.ru) n/unn “MOOK BI'Y” (https://mooc.vsu.ru), npo-
BeageHne BebunHapoB, BMOEOKOHEpeHUMA (B TOM 4UCne C MPUMEHEHMEM cepBucoB Zoom,
Discord n gp.), B3aMmogencTemne B COLCETAX, NOCPEACTBOM 3fIEKTPOHHOW NOYTbI, MeCceHaxe-
pOB.

18. MaTepnanbHoO-TeXHUYECKOE obecneyeHme AUCLUNIINHDI:
Mpnbopbl 4N pasroHK MOHOMEPOB B YCIIOBUAX BaKyyma.
Mpubopbl onsa npoBeaeHNs NonMMepusaummn

Mpnbopbl 4na NpoBefeHUs NOMMKOHOEHCaL MK

Mpubop ans TepmogecTpykumm nonnmepa

Mpubop PepoToBa Anga onpeaeneHns HabyxaemocTu.
Pedpaktometp NP®-454 B2M

BuckosumeTtpbl OcTtBanbga-lNuHkesnya, BIMK n Y66enoge.
TuTpoBanbHasa ycTaHOBKa.

Becbl aHanuTnyeckue.

10. Becbl TEXHO-XMUYECKME.

11. MoaynbHbIV CNEKTPOMETP AMHAMNYECKOTO U CTaTUYeCcKoro paccesiHmsa ceeta Photocor-Complex.
12. KomnbioTep.

13. TypbugumeTp.

14. YnbTpa3syKkoBOM AucrepraTop.

15. BogoocTpyWHbIe Hacochl.

16. Wkad cywmnrnbHbIN

17. Wkad BakyymMHbIN.

18. ®otomeTp KPK-3 «30M3»

19. Annapatbl CokcnerTa.

20. TepmocTaTthl.

CoNoA~LONE

19. OueHo4HbIe cpeacTBa ANA NPOBeAEHUA TEKYLero KOHTPons ycneBaemMocTy 1 npo-
MEXYyTO4YHOM aTTecTauum

Mopsagok oueHkn ocBoeHnsa obyyarowmmmncs y4ebHoro matepmana onpegensieTcs co-
AepXXaHvem crnenyLwmnx pasgenoB gUCUMMNNHLIL

No HanmeHoBaHue pasge- Komne- WHankaTop(bl)
n/n | 1@ AnCLmMnnnHbI (mopy- TeHus(n) OOCTWXEHUSI OueHouHble cpeacTBa
ns) KOMNeTeHL MK
Pornb Hayku O BbICOKO-
MOJEKYNsIpHbIX coeau-
1 HEeHUAX B HAay4HO- OlK-1, OlK-1.3, TecToBble 3a0aHuA
" | TexHuyeckom nporpecce | OlK-2 OrnkK-2.4
N OCHOBHbIE 3Tarnbl ee
pa3BUTKS.
Knaccudpkauus nomnu- TecToBble 3aaHUsA
2 MEpOB 11 MPOLeccoB ux | OriK-1, OfK-1.3, JomaluHve 3agaHus
| obpasoBaHusa. HomeHk- | OlK-2 OlMnK-2.4
narypa.
3. | Makpomonekynbl 1 nx Or1K-1, OrllK-1.1, JlabopaTtopHble paboTbl
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Ne HanmeHoBaHue pasge- Komne- NHankaTop(bl)
n/n | naAucumnnnHel (mogay- TeHus(n) OOCTMKEHNSA OueHouYHbIe cpeacTBa
ns) KoMMeTeHLUn
noeegexue B pacteope. | OlK-6 OnK-1.2, JomMallHune 3agaHus
OlMK-1.3. Konnoksuym
OrK-6.1,
OrlK-6.2,
Ol1K-6.3,
Ol1K-6.4
OrK-3.1,
4. | lNonumepHble Tena. OrK-3 OMK-3.2 [MpaKkTMKOOPUEHTUPOBaHHbIE 3a4aHUA
OrK-2.1,
OrlK-2.2,
OlnK-2.3, JlabopatopHble paboTsl,
Or1K-2, OrliK-2.4 KypcoBas pabota
5. | CuHTes nonumepos. OMK-6 OMK-6.1, Konrnokamym
OrlK-6.2,
OrlK-6.3,
OlK-6.4
Xnmunyeckme cBoncTea u
XUMUYecKkne npespa- OrnkK-2.1, JlabopatopHble paboTsl,
6 LLeHNS1 BbICOKOMOIEKY- OMK-2 OriK-2.2, TecToBbIe 3agaHu4,
" | NAPHbBIX COEQNHEHW. OnK-2.3, KypcoBasi pabota
Hectpykuns n ctabunu- OlnK-2.4
3auusi NonNMMepoB
lMpomexyToyHas aTTectauns MNepeyeHb BONpOCOB
dopmMa KOHTPONs — 3K3aMeH, 3a4eT C OLEHKON

20. TunoBble OUEeHOYHbIe CpeacTBa U MeToAUYECKMe MaTepuanbl, onpeaensiowme npo-
ueaypbl OLeHUBaHUA

OueHka 3HaHWUA, YMEHUA N HABbIKOB, XapaKkTepuayowas atanbl GoOpMMPOBAHUSA KOMMETEH-
UUIA B pamKax U3yvyeHus AUCLMNIIMHBI OCYLLECTBISETCA B X04e TEKyLLen N NPOMeXyTO4HOM aT-
TecTtauumn.

Tekyllas aTTectaums NpoBOAUTCHA B COOTBETCTBMM C [1onoxeHneM O Tekyllen attectaumm
obyyvaroLmxecss No nporpammMam BbicLero obpasoBaHns BopoHEXCKOro rocyqapCTBEHHOMO YHU-
BepcuteTa. Tekywasa aTTectaums nNpoBoaAUTCA B hopme: YCTHOro onpoca (MHAMBMAYanbHbIN
onpoc); nabopaTopHble paboTbl; OLEHKM pe3ynbTaToB NpakTU4EeCKon AesaTenbHOCTU (KypcoBasi
pabota). Kputepun oueHmMBaHus NpMBeaeHbl BhiLLE.

MpomexyTouHasi aTTecTauma NPoOBOAUTCHA B COOTBETCTBUM C [lonoXXeHnemM O NpoMeXyTou-
HOW aTTecTauun oby4varoLmxcsa No nporpaMmmam BbicLero ob6pasoBaHuS.

KOHTpONbHO-n3mMepuTenbHble Matepuanbl NPOMEXYTOYHOW aTTecTauMm BKMAYaT B cebs

TeopeTudeckne BOMpPOChI, NO3BONAIOLME OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHUA U NpakTuye-
ckoe 3ajaHue, No3BonsLee OLeHUTb CTeNeHb COOPMUPOBAHHOCTN YMEHWIA U HaBbIKOB.
Mpy oueHnBaHMM NCNONb3YIOTCA KAa4eCTBEHHbIE LUKanbl OLEHOK. Kputepumn oueHnBaHus npuse-
AeHbl B n. 20.2. MNMpn peanusaumm OUCUMNIAMHBLI C NPUMEHEHMEM AUCTAHUMOHHBLIX 0bpa3oBa-
TeNbHbIX TEXHOSOMMIN OLEHKN 3a 3K3aMeH/3a4eT MOryT ObiTb BbICTaBMEHbI MO pe3dynbTaTam Te-
KylLen atTectaumm oby4yatoLierocsi B ceMecTpe.

20.1. TeKywWwMn KOHTPOSb ycneBaeMoCTH

KoHTponb ycneBaemocTv Mo AUCUUMNIIMHE OCYLLECTBNAETCS C MOMOLLBIO CreayoLWmX OLEHOYHbIX
CpeacTB: NPaKTUKOOPMEHTMPOBAHHbIE 3adaHusd, nabopaTopHble paboTbl, TECTOBLIE 3adaHus, KypcoBasi
paboTa

[MepeyveHb NabopatopHbIX paborT:

1) MNonvmepusauus cTMporna B CycrneH3uu.

2) MNonumepusauns ctupona B 6noke.

3) MNMonumepusaums cTupona B 3MyIibCUW.

4) TNonumepusaunsa meTunMmeTakpunara B Onoke.




5) MNonumepusaunsa BuHUNaueTata B 3MynbCUN.

6) MNMonumepusaums BUHUNALETaTa B CycrneH3uu.

7) MNMonumepusauns BMHUMaLeTaTa B pacTBope.

8) Cononumepwusaums cTMpona n MeTakpurioBOW KUCIOTbI B CYCMNEH3NN.

9) lNMonukoHAeHcaLuMs AUSTUNEHITIMKONS C agUNMHOBOW KUCNOTOW B pacTBOpE.

10) NonukoHgeHcauunsa peHona n popmanbaermaa.

11) OnpeaeneHne MOMNEKYNAPHON Macchbl NonucTMpona.

12) OueHka nonmamcnepcHOCTU MakpoOMOSeKyn MeToaoM TypbnanmMeTpnyeckoro TUTPOBaHMS.

13) OnpegerneHne pacTBOPMMOCTH.

14) MNocTtpoeHune anddepeHumanbHbIX TEPMOMEXaHNYECKUX KPUBDIX.

15) lNMocTpoeHne KpuBOK cOCTaBa COMONMMEpPa W pacyeT KOHCTaHT cononumepusauum ctuporna wu
MeTurnMmeTakpunaTa.

16) OnpegeneHne MOMNEKYNSPHO-MACCOBbIX XapaKTepPUCTUK METOOLOM 3KCKITH3MBHOM XpomaTtorpa-
dmn.

17) Tepmuyeckada genonumepusaunsa nonnmeTunMeTakpunara.

18) NonumepaHanoruyHble npespaLleHns NoNMBMHUMOBOIO cnupTa.

19) Nony4yeHne n cBONCTBA HATPATOB LIENHONO3bI.

20) MogenupoBaHue npouecca MOHHO-KOOPANHALMOHHOW NONMMEpPU3aLMn 3TUNEHa.

Tembl KypcoBbIx paborT:

MonyyeHune nonvBuHMNaLeTaTa nonuvepusaumen BuHunaleTaTa B 6roke

MonyyeHne n nccnegoBaHme CBONCTB B6/104HOMO  NONMBMHMNALETaTa

lMonyyeHne cycneH3noHHOro nonuBmMHMNaveTaTa

CycneHs3noHHas nonvMmepusauunsa BuHMnNnaveTaTa

OnpepeneHne MONEKyNApHON MaccChl U pa3mepa Yyactuy, nonuakpunamuaa

MccnepoBaHne MorekynspHO-MacCOBbIX XapakTepuUCTUK norvakpunammga

MonekynsipHO-MaccoBble XapakTEPUCTUKN PasnnUYHbIX hpakumnin nonuakpunammaga

PagukanbHaa nonumMepusaums BUHUITNMMPPONUAOHa B pacTBope

CwuHTe3 nonu-N-BMHUNNMPPONMAOHa nonumepusaumen B pacteope

0. MonyyeHne NnonMBUHUNTPUA3OA NONMMepU3aLmnen B BOAHOM pacTBOpE M UCCreaoBaHne ero

CBOWCTB

11. CvHTe3 NonNMBMHUNTPMUA3ona u onpeaeneHne ero MosneKkynsapHO-MacCoBbIX XapaKTePUCTUK

12. BnoYHbIM BUHUIALETAT M ero nofiMMmepaHanornyHble npespaLleHns

13. Nony4yeHne nonMBMHMNauleTaTa nonuMepusaumen BuHunawueTara B 6rnoke

14. PagukanbHasg nonvuMmepusauusa BuHunaueTaTa B CycrneHsum

15. Nony4eHne cycneH3nOHHOro nonMBMHUNaueTaTa

16. CuHTE3 MuKporensi Ha OCHoBe Nonu-N-BMHUKanponakrama MeTogomM 3MyNbCUOHHOW NonMmMe-
pusauum

17. CvHTe3 pagukanbHon nonumepusaumen nonu-N-BvHUNKanponakrama u onpegeneHne cpegHe-
BA3KOCTHOW MOSIEKYNAPHON MaccChl

18. CuHTe3 cononnmepa MeTunmeTakpunaTa co CTUPONIoOM B CyCrneH3uu

19. OnpegeneHne KUCNOTHO-OCHOBHbLIX M COPOLMOHHBIX CBOMCTB @aHMOHOOOMEHHNKOB

20. lNony4yeHune cumnTbix cononmmepoB 1-BuHUN 3,5-gumeTunnupasona ¢ 3TUNEHTTIMKONbANMETOKPU-
naTtom

21. OnpegeneHve ctatudeckon 06MeHHOM EMKOCTU aHNOHNTOB

22. CuHTe3 nonmBuHMMNaLeTaTa n ero nonMMepaHanormyHbIX NPOM3BOAHBIX

23. KnHeTuka nonumMmepmusaumm BuHunaueTaTa

24. CnHTE3 NONNBUHUANNPPONNLOHA

25. CUHTE3 NonmakpunoHMTpuna 1 ero NpeBpaLLeHns B NONMaKpUnamMmmaokcum

26. CuHTe3 nonueuHundopmMamMmaa u ero NnonMMepaHanornyHble npespaleHns

27. CuHTe3 nonuBuHUMIKanponakrama. ViayyeHne CBOMCTB ero BOAHbIX pacTBOPOB

28. DMynbCNOHHAgA nonumepusaumsa cTtmpona

29. Monumepusaums N-suHundopmamuaa u nonyyeHne nonmBmMHUNaMmHa NyTem KUCNOTHOMO U Le-
no4Horo rugponusa NBOA

30. KuHeTuka nonumepusaumm ctupona pedpakroMeTpudeckum MeTogom

31. CuHTe3 Mukporensa Ha ocHoBe N-BMHUIKanponakTrama

32. MonyyeHne nonvakpunamuga pagukanbHOW nonumMepusaumen, NHOYLMPOBaHHOIO AecTpyKumnemn
XUTO3aHa

PBOONoOMWDNE



33. CuHTe3 BogopacTBOpMMbIX cononumepos N-BUHUNNUpponuaa ¢ BUHUnaueTaTtom

34. MNonyyeHne BogopacTBOPUMOro rnonmmepa Ha ocHoee N-BMHUdOpMamMuaa

35. PagukanbHasa cononumepusauunsa N-suHundgopmammaa ¢ N-BUHUNNUPPOSTUOOHOM

36. OnpepneneHne coctaea cononnmepos N-BuHundgopmamuga ¢ N-BUHUIINMUPPOSTIMAOHOM
37. OnpegeneHne coctaea cononumepos N-BUHUINUPPONMAA C BUHUNALETaToOM

38. MNMony4yeHune nonu-N-BUHUNKaNponakrama ¢ pasfnnyHon MONEeKyrnsipHON Maccomn

39. lNony4yeHne cetyaToro nonun-N-BMHUNKanporakrama c pasfmMyHoOM CTENeHb CLUNBKN.
40. CuHTes cononmmepa N-BuHuUnkanponakrama n N-BMHUANMPPONngoHa

Kputepuu oueHMBaHUsi KypcoBOM paboThbl:

OTnuU4HO. YcnewHoe NpMMeHeHne TEOPETUYECKUX U NMPaKTUYECKMX 3HAHWI ONS BbIMNONTHEHNS
KypcoBoW paboTbl. KypcoBas BbINOIHEHA NOMHOCTbIO B COOTBETCTBUW C NOCTaBMEHHbIM 3adaHneM. JKc-
nepuvMeHTarnbHble pe3ynbTaTbl CTAaTUCTUYECKM 06paboTaHbl U NpoaHanuanpoBaHbl. [py BbINONHEHNUM
nccnenoBaHns cobnoganvcb NpaBuna TEXHUKU 3KCNEPUMEHTa U TEXHWUKN 6e30NacHOCTU CUHTETUYECKUX
N aHanuMTnYecknx pabot. PaboTa npaBunbHO ohopMieHa 1 3alumLieHa.

Xopowo. BbinonHeH Becb 06beM KypcoBoW paboThl, NpeayCcMOTPEHHbIN npenogaeaTtenem. [o-
nyLeHbl HE3HAYNTENbHbIE OLUMOKM N HETOYHOCTW B SKCNEPUMEHTE. DKCNEePUMEHTanbHble pe3ynbTaThl
cTaTucTu4eckm obpaboTaHbl U NpoaHanu3npoBaHsbl. [1pn BbINONHEHMN UCCNeaoBaHUsA cobnioganmcb
npaBuna TEXHUKM SKCMEPUMEHTA N TEXHMKN 6E30MacHOCTM CUHTETUYECKUX U aHannTnyecknx pabor. Pa-
60Ta NpaBUNbLHO OhOpMIEHa 1 3alLuLLEHa.

YpoBnetBoputensHo. KypcoBasi paboTa BbINOMHEHA M 3allyLIEHA, HO pe3ynbTaTbl NpeacTaB-
neHbl 6e3 060CHOBaHUIN U 06BbSICHEHUI. ECTb NpeTeH3un no odopmneHuto. Obyyatowmecs He oTBevaroT
Ha BOMpPOCbI NpernogasBaTens U He MOTyT NPUMEHMUTb NOMNyYeHHbIE 3HAHWS MO Kypcy ANs UHTepnpeTauum
NONy4YeHHbIX AaHHbIX.

HeynoBnetBopuTtenbHo. KypcoBas paboTa He caenaHa unu caernaHa Ha HU3KOM TeopeTuye-
CKOM U 3KCnepumeHTansHoM ypoBHe. Mpu 3awmute gonylueHbl rpyoblie, NpUHLMNManbHble OLMOKM.

JTabopaTtopHble paboTbl BbINOMHSAKTCA HA 3aHATUM B TeYEeHNe 2 akageMunyeckmx vYacoB. 3a aToT
nepuoa CTyAeHT AOIMKEH, 03HAKOMUBLUMCH C NOPSIAKOM BbIMOMHEHWS 3aaHnsi, Npy NOMOLLM npenojasa-
Tena n nabopaHTa BbIMNOMHUTL MPaKTUYECKYD YacTb paboTbl, NpeAcTaBUTb MOMyYeHHble pe3ynbTaThbl
npenogasaTternto U, eCnu No3BonseT BpeMmsi, MPUCTYNUTb K odhopMneHuto paboTbl 1 (hopMynUpOBKe Bbl-
BogoB. Crniegyowee nabopaTopHoe 3aHATUE CTYAEHT Ha4YMHAET C NpeacTaBneHns oopmneHHom pabo-
Tbl, OTYMTBIBAETCA NO paboTe 1 nony4aeT cneayoLlee npakTu4eckoe 3agaHue.

Bonpocbl ans gomalwHero 3agaHva opMynupyeT NeKTop Ha NEeKUMOHHOM 3aHsaTun. Ha cne-
AyHoLEeM NEKUNOHHOM 3aHATUN CTYAEHTbl NPeaCTaBNAlT pelleHne OMAaLUHEro 3afaHud, 3aHsaTue Ha-
YMHaeTCsl C 0O6CY>XAEeHNsi BApPUAHTOB pPeLLEHNS.

Konnoksnmymbl npoBogaTca Ha nabopaTtopHOM 3aHATUKM, O YeM npenogasaTenb 3apaHee coo06-
waet obyyarowmmes. Tembl, N0 KOTOPbIM NPOBOAATCHA KOMMOKBUYMbI, ¥ NpOorpaMma K HUM npeacrasrne-
Ha B COOTBETCTBYIOLLUNX METOANYECKMX YKa3aHWUsIX, PEKOMEHAOBaHHbIX CTyaeHTaMm. 1o cornacoBaHuio ¢
oByyYaoLLMMNCA KOMNMOKBUYM 1 3a4eT MOXET NpoBOANTLCA B hopMe yCTHOM Beceabl unm opme Tectu-
pOBaHUSA MO OCHOBHbLIM pa3geriaM Kypca. OKk3aMeH NpoBOAMTCS TOMNbKO B YCTHOW dhopme.

20.2 MNpomexyToyHasa aTrecTauus

MpomexyToyHasa atrectaums No AUCUUMIIMHE OCYLLECTBMASETCA C NOMOLLbIO CrneayloLWnx oLeHoY-
HbIX cpeacTB: cobeceoBaHMe NO 3k3amMeHaUNoHHbIM BuneTtam (no bunetam Kk 3aveTy).

Bonpochkl kK 9k3ameHy, 3a4yeTy

1. OcHoBHble oTnnynsg BMC oT HU3KOMONEKYNAPHbIX COeAMHEHWNIA.

2. Knaccudwmkaumsa n HomeHknatypa BMC.

3. KoHurypaumoHHble n3omepbl B MakpoMorieKkynax MOHO3aMeLLeHHbIX 3TUNEHOB U UEHOB.

4. BHyTpMMOneKynspHoe BpalleHne 1 rmbKoCTb MakpOMOSIEKyI.

5. MonekynspHasa macca BMC - cpegHeumncnoBasi, cpegHemMaccoBas 1 CpeaHEBA3KOCTHas.

MeToabl onpeaeneHus.




6. DPU3NKO-XMMUYECKME OCHOBbI (PpakLMOHUPOBAHUS, METOAbI U TUMNbl PPaKLMOHMPOBAHMS.

7. AmopdHble U KpucTannuyeckme nonmmepsbl, X CBOMUCTBA.

8. CTpyKTypa 1 HagMoneKynsipHas opraHu3aunst KpUctanindyeckmx nosIMmMepos.

9. TlMonuanekTponuTtbl. XumMmmnieckne n punsnko-xmmmieckmne 0Co6eHHOCTMU.

10. KoHueHTpupoBaHHbIe pacTBOPbLI NOSIMMEPOB U reru.

11. BbeICOKO3MacTn4ecKkoe CoCcTosiHUE NosIMMepoB.

12. CteknoobpasHoe COCTOsIHME NONIMMEPOB.

13. BaskoTeky4dee coctosiHne BMC.

14. NMnacTudukaumna nonnMmepos.

15. ['mbkocTb (KeCcTKOCTb) Makpomoriekysn. CBs3b MMBKOCTU C XMMMUYECKUM CTPOEHNEM

16. MpurHUMNbI KNaccudmkaumm npoueccoB o6pa3oBaHNs NOIMMEPOB N3 MOHOMEPOB.

17. PagukanbHasa nonumepusauus. MexaHnam ctagumi MHULUMMPOBaHNA, pocTa u obpbiBa Lenw.

18. NHMummpoBaHue B pagukanbHOW NonumMepusaLmm.

19. KuHeTuka pagukanbHON nonnmMepmnsaumm npm HU3KNX CTENEHAX NpespaLleHust.

20. NHrmbuTopbl n 3ameanuTeny pagmkanbHON NonMMmepusanmu.

21. AyTOMHrMbupoBaHue annnoBbiXx MOHOMEPOB, OCOBEHHOCTM X NONIMMEPU3aLIUN.

22. Oco6eHHOCTN KOMMNITEKCHO-paaMKarbHON NONUMEPM3aLMM BUHWUIOBLIX MOHOMEPOB.

23. PerynnpoBaHue MOMeKyNspHON Macchbl Npu pagukanbHOM NosiMMmepu3sauni.

24. PagukanbHasa OBYXKOMMOHEHTHas cononnumepusauus. YpasHeHne Mario-Jlbtouca. Kpmeble
3aBMCUMOCTM MOHOMEPHbI COCTaB - NONIMMEPHLIN COCTaB.

25. AHMOHHasa nonumepursaumsi. MexaHnam, oCOOEHHOCTN.

26. AHWOHHO-KOOPAMHALMOHHAs nonMMepusaumns no MexaHmamy "xmebix" Lenen..

27. CnHTE3 6nok- cononnumMepos.

28. KaTnoHHasa nonumepmsaumsi, 0CO6EeHHOCTN, MEXAHN3M.

29. 3aBMCMMOCTb peakLUMOHHOW CNOCOBHOCTN BUHUIMOBLIX MOHOMEPOB B NONMUMeEpPU3aLMm oT nx
CTPOEHNS N Apyrux oakTopoB.

30. NonukoHgeHcauma. Tunbl peakuun nonnkoHgeHcaumn. lNonnkoHgeHcauMoHHOEe paBHOBE-
cue.

31. MonekynspHasi Mmacca 1 MosiekynsipHo-maccoBoe pacnpegenerne (MMP) nonumepos npu
NONIMKOHOEHCaLMW.

32. HepaBHOBeCHas nonukoHaeHcaums. Jectpykumsa npy nofIMKOHAEHCaL MK,

33. Xumnyeckune peakumm BMC, npuBogsLimne K U3MEeHEHUI0 cTeneHun nonmMmepusauuu.

34. XuMmnyeckue npespaLleHnsa NonnmmepoBs, He NpUBOASLLME K UIBMEHEHMIO CTEMNEHN Nonnume-
pusaumu.

35. CwmBaHue nonmmepos. BynkaHnsaumsa kay4yykoB, OTBEPXXOEHNE IMOKCUAHbIX CMOS.

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

37. d13MONornMYeckn akTUBHbIE NONIMMEPbLI C COOCTBEHHOM OM3MONOrNMYECKON aKTUBHOCTBIO.

38. dnsmonornyeckn akTMBHble nonumepsbl. Mogenv NpUBMBOYHOTO TUNa.

39. Jectpykuna n ctabunmsauna BMC.

40. MNceBooxmBasa pagukanbHasg nonMMepU3aums.

an/I nposegeHunn I'IpOMe)KyTO‘-IHOIZ arTrecTaumm MoXeT ObITb peann3oBaHO TeECTUpPOBaHNE
no cnegywouwmmMm sonpocam And (bOpMI/IpOBaHI/IFl COOTBETCTBYHOLNX KOMMETEHL M.

OrllK-1. CnocobGeH aHanunanpoBaTb, MHTEpPNpeTUpoBaTb N 0600WaTh pesynbTaTbl SKCNEPUMEH-
TarnbHbIX N pacy4eTHO-TEOPETUYECKMX PabOT XMMMUYECKOW HanpaBrieHHOCTH.

NHavkaTopbl.

OlK 1.1 CuctematmanpyeT 1 aHanmanpyeT pesyrbTaTbl XMMUYECKUX IKCMEPUMEHTOB, Habnoge-
HUIN, N3MEPEHWIA, a Takke pesyrbTaTbl pacyeTOB CBOWCTB BELLECTB 1 MaTepmnasnos.

OlK 1.2 MNpegnaraeT nHTepnpeTaumio pe3ynbTatoB COOCTBEHHbIX 9KCMNEPUMEHTOB U pacyYeTHO-
TeopeTnyeckux paboT ¢ NCNONb30BaHMEM TEOPETUYECKMX OCHOB TPaAMLMOHHBIX 1 HOBbIX pa3ge-
NI0B XMMUMW.

OlK 1.3 ®opmynupyeT 3aknoyeHns 1 BbIBOAbI MO pe3ynbTaTtamM aHanusa nurepaTypHbIX AaHHbIX,
COBCTBEHHbIX 3KCNEPUMEHTASbHbBIX U PacYeTHO-TEOPETUYECKMX PabOT XMMMUYECKOW HanpaBneHHo-
CTW.

MnaHvpyemMble pe3ynbTaTbl 00yYeHUs:
3HaThb:



OCHOBbI METPOSIOTNW, MaTepurarnbHyto 6a3y XMMUYECKOro aHanmaa, MeTogoMor1o NOCTaHOBKN 3KC-
nepvMeHTa

yMeTb:

nnaHMpoBaTb 3KCNEPUMEHT, NPOBOAMUTL MOUCK CNIPABOYHOM MHGOPMaLIMK Arsi MOCTAHOBKM 3KCre-
pUMeHTa 1 06paboTKM SKCNepUMeHTarnbHbIX AaHHbIX, BECTU NabopaTopHbIii XXypHar

BnageThb:

npueMamu nabopaTopHOro CMHTE3a M aHanmn3a, ohoOpPMIIEHUS NOMYyYEHHbIX pe3yrbTaToB

dPusnyeckme CBOMCTBA NoNMMepa He U3MEHSIIOTCS:

a) Npy XMMUYeCcKon MoanurKaunm CoOCTaBHbIX NOBTOPSIOLLMXCHA 3BEHLEB;

0) Npu cLuMBaHUN NONIMMEPHBLIX LIENEN;

B) Npu Ao6aBneHun nnn yaaneHnm ogHOro U1 HECKONbKNX COCTaBHbIX 3BEHLEB.
[MpaBunbHLIN OTBET: B).

CTteneHb (KoadhdUuneHT) nonumepusaumm Monekysibl nosiuMmepa aTo:
a) YMCro COCTaBHbIX 3BEHLEB B MOJEKyre nonvmepa;

0) Y1CNO MOHOMEPHbIX 3BEHBEB B MOSEKYSEe NONMMepa;

B) YMCNO COCTaBHbIX NOBTOPAOLLMXCHA 3BEHbEB B MOSIEKYIE nonumepa.
MpaBunbHbIA OTBET: 6).

Kakum meTooM MOXHO onpeaenuTb CpegHEeMacCoBYHO MOMNEKYNAPHYO Maccy:
a) abynnuockonus; 6) BUCKO3MMETPUS; B) CBETOpacCesiHUE; ) OCMOMETPUS.
lMpaBunbHLIN OTBET: B).

Mepenayva uenu B xoae pagukanbHON NoNMMepr3aumnm HEBO3MOXKHA Ha:
a) MoHomep; ©) uHnumatop; B) pacTBOpUTENb; ) NONMMEP; A) UHIMBuTOop
MpaBWnbHLIV OTBET: 4).

Ncnonb3oBaHune n3bbiTka 04HOr0 3 MOHOMEPOB B PaBHOBECHOW reTepononMKOHAEHCaLNN:
a) N03BONSAET CUHTE3UPOBATb PeaKUMOHHOCNOCOOHbLIE MOHOMEPbI;

6) cHKaeT MoNeKynsApHy0 Maccy NpodyKTa NonvKoHAeHcauuu;

B) NO3BONSET CUHTE3MPOBATb Pa3BETBINEHHbIN NONMMEP;

r) No3BonsieT NoNy4YUTb MOANMPULMPOBAHHBIN NONUMEP.

MpaBunbHbIN OTBET: 6).

Kakune 3amecTuTenm BUHUMOBbBIX MOHOMEPOB (C TOYKM 3pEeHUS INEKTPOHHBLIX adhdeKkToB) cnocobeT-
BYIOT MPOTEKAHUIO KATUOHHOW NONIMMEpU3aunm:
[NpaBurbHbIA OTBET: 3MEKTPOHOLOHOPHLIE.

Jlamenu xapaktepHbl 4ns ...oopMbl CyLLECTBOBAHNA NONMMEPOB.
lNpaBunbHbIA OTBET: KPUCTANSIMYECKON.

ﬂepeqmchTe OCHOBHbIE TUMbI COMOJNTIMMEPOB.
I'Ipan'leb||7| OTBET: CTAaTUCTUYECKME, OMNOYHLIE, yepeaywwmecad, npuBuTble, rpradueHTHbIe.

KoadhduumeHT, cBA3bIBaOWMIA HanpsXXeHue B YNpyroMm Tene C ero OTHOCUTENbHBbIM YANUHEHUEM
HasblBaeTCs MOAyIb ...
MpaBunbHbIN oTBET: KOHra.

MpuBeaeHHas BSA3KOCTb pacTBOpa Monumepa npu MONIMINEeKTPONIMTHOM HabyxaHun .... C YMeHb-
LLIEHMEM KOHLIEHTpaLUN.
MpaBunbHLIN OTBET: BO3pacTaeT, pacTeT, YBENNYMBAETCS,

OlK 2. Cnoco6eH NpoBOAUTb XMMUYECKUIA AKCNIEPUMEHT C UCMONb30BaHNEM COBPEMEHHOIO 060-
pygooBaHus, cobntogas HopMbl TEXHUKM 6e30nacHOCTH.

NHavkaTopbl.

Or1K 2.1 PaboTaeT ¢ XMuMU4eCKMMU BeLL,ecTBamMm ¢ COBMogEeHNEM HOPM TEXHUKM 6e30MacHOCTMW.
OlK 2.2 NcnonbayeT cyLwiecTBytoLme 1 paspabaTbiBaeT HOBble METOAMKN MOSTyYEHUS U XapaKTe-



pu3auumn BELLECTB 1 MaTepuarnos 415 pelleHus 3agad npodeccrmoHanbHon 4esaTeNbHOCTMY.
Or1K 2.3 lNMpoBoauT UccreaoBaHMsi CBOMCTB BELLECTB U MaTtepuarioB C UCNOSb30BaHNEM COBpeE-
MEHHOro Hay4YHoro obopyaoBaHus.

MnaHvpyemble pe3ynbTaTbl 00y4YeHUs:

3HaTh:

OCHOBHble MeTOAbl UCCINEeLOBaHNS MOMMMEPOB; XMMUYECKME, DU3MKO-XMMMYECKNe U usnyeckme
OCHOBbI CO3[aHWS1 KOHCTPYKUMOHHBLIX M (PYHKLMOHANbHbLIX MONIMMEPHbLIX MaTepuarnos; cCnocobbl
CUHTE3a NonMMepoB.

yMeTb:

onpedenaTb M paccyMTbiBaTb pa3Mepbl MaKpPOMOMEKYr; OLeHVMBaTb OCHOBHble (OU3MKO-
MexaHU4Yeckne napameTpbl NMOfMMEPOB; OLEHMBATL COCTAB KOHEYHOrO MONMMeEpa Nnocre npoTeka-
HUSI XMMUYECKMX PeaKLMii; paccumTbiBaTb CTEMNEHb CLUMBKU NOIMMEPHON CETKMU.

BrnageTb:

npueMamu peryrnmpoBaHust peakuuii CUHTe3a NoNMMepPoB, N30OMEPUN U MOSEKYNSIPHO-MaCcCOBbIX
XapaKTepUCTMK KOHEYHOIo MaTtepuana nytem N3MeHeHUsi KOHLEHTpaLWii KOMNOHEHTOB, Temnepa-
Typbl, Ka4ecTBa pacTBOpUTENS U T.4.; MeToAaMn MOAENMPOBaHUS MaKpOMONEKy U pacyeTHbIMU
npoLeaypamm OLEHKN X pa3MepoB; NPUHLUMNaAMK HanpaBeHHON MoAMMMKaLUU XMMUYECKOW
CTPYKTYpbI MoNUMepa Ans NpuaaHns HyXXHbIX CBOMCTB; METOAOSOMEN co3aaHns HOBbIX NoNMMep-
HbIX MaTepuaros.

BbicokoanacTuyeckoe COCTOSIHME XapakTepHO ANS:
a) aMoppHbIX NONMMEpPOB;

0) KpucTannIM4eckmx NONMMEpPOB;

B) CTEKNoobpa3sHbIX NONTMMEpPOB.

MpaBunbHbLIN OTBET: a).

UTo sIBNSieTCA akTMBHBLIM LIEHTPOM Mpy Nonumepusaumm BUHUMOBBLIX MOHOMEPOB B MPUCYTCTBUM
MHULUUPYIOLLEN CUCTEMBI Fe®*+H,0,?

a) KaTWoH; 6) aHNOH; B) pagukan; r) peakums He NpoTekaeT.

MpaBWnbHLIA OTBET: B).

[nsi Kakoro n3 MOHOMepPOB NONMMEpPU3aLMn C packpbiTUEM LMKNa BenMymMHa TennoBoro addekra
Hanbonbluas:

a) okcuAa aTuneHa; 6)teTparnagpodypaH; B) AMOKCaH; ) KanposakTam.

MpaBunbHbLIN OTBET: a).

B kakom cnocobe npoBeaeHus pagukanbHON Nonumepmnsaumm MOHOMEP U MHMLMATOP HaxoaaTcs B
pasHbIX hasax?

a) pacTBopHas; 6) 6noyvHasi; B) CyCneH3noHHas; r) aMyrnbCUOHHas.

MpaBunbHLIN OTBET: T).

[ns kakon 13 ctaguii npouecca paavkanbHON NonMMepusaummn sHepreTmyecknin bapbep Makcuma-
nex?

a) nHmummpoBaHus; 6) pocTa; B) nepegayun uenu; r) obpbisa Lenu.

MpaBunbHLIN OTBET: a).

[nga kakoro cocTosiHUA NONMMepPOoB NposiBnaeTcs addekT BanceHbepra?
a) kpuctannuyeckoe; 6) BA3KOTEKyYeE; B) BbICOKO3MACTUYECKOE; ) CTEKNO0OpasHoe.
MpaBunbHbIN OTBET: 6).

Kakon ras obpasyetcst npu TepMmmyeckom pasnoxeHmmn AVIBH?
MpaBunbHLIM OTBET: a30T.

MonekynsipHass macca nonumepa ...Nno Mepe BbiIXoda U3 KOJIOHKM B METOAE renb-MpoHMKatoLwen
(3KCKIHO3MOHHOM) XpoMaTtorpadumu.
MpaBuUnbHLIN OTBET: CHMXKAETCSH, YMEHbLLAETCS.



Nlo6aeneHne nnactudumkaTopa ... TemnepaTtypy CTeKNoBaHUsi nonuMepa.
MpaBUbHbIN OTBET: CHWKAET, yMEHbLUAET.

"enb-abhekT 3akntoyaeTca B pe3KOM...CKOPOCTU npoLecca pagukanbHON nommepusauunn.
lMpaBunbHLIN OTBET: YBENUYEHUN, BO3paCTaHUN.

Or1K-3. CnocobeH NpMMEHSITb pacyYeTHO-TEOPETUYECKNE METOAbI ANS M3YYEeHUS CBONCTB BELLECTB
N NPOLECCOB C UX y4acTMEM, UCMOSIb3yss COBPEMEHHOE NporpaMmHoe obecneyeHue n 6asbl gaH-
HbIX NPOECCNOHANBHOIo Ha3HauYeHus.

MugukaTopbl.

Or1K 3.1 MNMprMeHsIeT TeOpEeTUYECKME U NOMYIMMUPUYECKME MOLENN MPU PELLEHUN 3adad XUMUYe-
CKOW HanpaBieHHOCTMW.

Ol1K 3.2 Ncnonb3yeT cTaHaapTHOE NporpaMmmMHoe obecnevyeHne 1 cneumanmanpoBaHHble 6asbl
AaHHbIX NPU peLlLueHnn 3agay NpodecCnoHanbHOM AeATENBHOCTH.

MnaHupyemble pesyrbTaTbl 00y4eHUs:

3HaThb:

COBpPEMEHHbIE 3KCMEepMMEHTarbHbleE MeToAbl UCCreAoBaHUS TEXHONMOrMYEeCKUX NpoLEeccoB U npu-
POAHbIX CPeA; 3HaTb OCHOBbI COBPEMEHHbIX MH(POPMAaLMOHHBIX TEXHOMOr A

yMeTb:

yBepeHHO paboTaTb B KayecTBe Mosib3oBaTessi NepcoHanbHOro KOMMbTepa; UCNoNb3oBaTk KOM-
NblOTEPHbIE CpeAcTBa M MeToAbl MOAENMPOBAHUS B HaydyHO-UcCCredoBaTenbckor pabote Bna-
neTb:

HaBblkaMW, NPUEMaMMN U TEXHOMOTUSAMU NMOCTPOEHMS U aHanM3a SMNUPUYECKUX Moaenel, OCHOBa-
MW OpraHun3aummn aKcnepuMeHTarnbHbIX UCCnegoBaHMm

Macca makpoMoneKkyn yBennumBaeTcsl B Xoge:

a) pekomOuHauun; 6) oMCNPONOPLUMOHNPOBAaHMS; B) Nepenayn Lenu Ha MOHOMEP; T) nepenayn Le-
MY Ha pacTBOpUTENb

MpaBunbHLIN OTBET a).

Mpn pagnoxmmMmyeckoMm MHULMMPOBaHMKM B Npouecce 0brny4yeHns MOHOMep npeBpaLlaeTc B:
a) pagukan; ©)KaTWOH; B) aHWOH; T) KAaTUOH-padukan; f) aHWOH-paaukan.
MpaBunbHLIN OTBET: T).

enb-adppekT (adpdekT Tpomcaopda) HabnogaeTca valle Bcero npy noriMmepusauuni:
a) B pactBope; 0) B 6roke; B) B amMynbCuK; T) B ra3oBon hase
MpaBunbHbIN OTBET: 6).

Mnowaab BHYTpY NeTnu ructepesnca B KOopanHaTax o OT € COOTBETCTBYET:

a) OCTaTOMHOMY HanpsPKEHUIO B anactomepe; 6) ocTaTodHOMY YAMMHEHUIO B 3riacToMepe; B) Bbl-
AensioLLencs TennoTe; r) YactoTe COKpaLleHMn anactomepa.

lMpaBunbHLIN OTBET: B).

Mpu pagmkansHOW NoNMMepKU3aLMmn Kakoro MoHoMepa Makpopagukan Hanbonee akTMBeH?
a) ctupon; 6) 6yTagueH; B) akpurioHUTPWN; r) BUHUNaueTaT
MpaBuUNbHLIN OTBET: T)

KakxoBo 3HaueHme cTemneHHU MMOJIMAUCTIEPCHOCTHU TMMOJIMMEPA, €CJIIM 3HAYCHUA MOJICKYIIAPDHBIX MacC, OIpEac-
JICHHBIC OCMOMCETPHUYCCKH, BUCKOSUMETPUICCKU U METOAOM CBETOPACCEAHUA IJIsI HET'O COBHaJIa}OT?
MpaBunbHbIM OTBET: 1.

UeMmy paBHbl KOHCTaHThbI 1 U I Npu 06pasoBaHnn YepeayoLlerocs cononnvepa?
MpaBunbHbIK oTBET: 0.

Ckornbko gra3 HaxoauTcsa BHyTpu GuHogann?
MpaBunbHbLIM OTBET: 2.



UeMy paBHa CTeneHb nonMmepusauum B Xo4e paBHOBECHOMW MOSMKOHAEHCALMW NPU OOCTMKEHUN
cteneHu npespalleHns 99%?
MpaBunbHbIA oTBET: 100.

C ... cermeHTa KyHa rMMBKOCTb I'IOJ'II/IMepHOI7I uenu ysernmynBaeTCA.
npaBI/IJ'IbeIIZ OTBET. YMEHbLUEHNEM

OrlK-6. CnocobeH npenctaensTb pes3ynbTatbl NPodeCcCUoHanbHOW OEATENbHOCTM B YCTHOW W
NMMCbMEHHON hOpMe B COOTBETCTBMM C HOPMaMu 1 Npasunamu, NpUHATLIMKU B NPOEeCCUOHaNbHOM
coobLlecTBe.

MHgumkaTopbl.

OlK 6.1 MNpeactaBnsieT pesynbTaThl paboTbl B BUAE OT4YeTa NO CTaH4ApTHOM hopMe Ha PyCCKOM
A3bIKE.

Or1K 6.2 MNpeacraBndeT MHGOOPMAaLNIO XMMNUYECKOrO CoaepaHmsa ¢ y4eToMm TpeboBaHuin 6ubnuo-
rpacu4eckom KynbTypbl.

OlK 6.3 NoTtoBUT Npe3eHTauMo NO TeMe paboTbl U NpeacTaBnseT ee Ha PYCCKOM U aHrMACKOM
A3bIKax.

Or1K 6.4 MNpeacTtaBndaeT pe3ynbTaThl paboTel B BUAE Hay4yHoW nybnukauum (Teauckl goknaga, cra-
Tbsl, 0030p) HA PYCCKOM M @HIIIMNCKOM SA3bIKE.

MnaHvpyemble pe3ynbTaTbl 00y4YeHUs:

3HaThb:

OCHOBHblE HOPMbl COBPEMEHHOIO PYCCKOro fi3blka (opdporpaduyeckune, NyHKTyaLUMOHHbIe, rpaMMa-
TUYecKme, CTUNMCTUYeckne, opdoanuyeckne) n cuctemy yHKLMOHarbHbLIX CTUNEN PYCCKOro S3bl-
Ka;

yMeTb:

NoNb30BaTbC OCHOBHOW CMpPaBOYHOW NMTEPaTypoOW, TONMKOBLIMWA M HOPMAaTUBHLIMU CrIOBapsiMm
PYCCKOrO S13blka; OCHOBHbLIMW CalnTaMun NoAAEPXKKN IPaMOTHOCTM B ceTh «HTepHeT»

BnageThb:

HaBblKaMWN CO3[jaHMS Ha PYCCKOM $13blKe rPaMOTHBIX U NTOrMYECKM HEMPOTUBOPEUMBLIX NMUCbMEHHbIX
M YCTHbIX TEKCTOB y4ebHOW M Hay4yHON TeMaTuku pedepaTUBHOMO XapakTtepa, OPUEeHTUPOBAHHbIX
Ha COOTBETCTBYIOLLEE HanpaBreHne NnoaroToBKu.

C npeumyLLecTBEHHbIM 06pa3oBaHMEM KakuX NPOAYKTOB NpOTEKaeT TepMuyeckas OeCTPyKLMSA no-
nuokcumeTuneHa?

a) YKCYCHOW KUCNOTbl; 6) ONUroMepHbIX LIMKINOB; B) 3TUMNEHINUKONS; ) dopmanbaernaa.
MpaBunbHbIN OTBET T).

KaTtanusatopamu aHMOHHOW NonnmMmepusaumm aBnsarTCA:
a) kncnoThbl Jlbtouca; 6) ammabl WenoYHbIX MeTanmnos;

B) NPOTOHCOAEPXKALLME KUCNOTbI; ) NepOKCUAbI.
MpaBunbHbIN OTBET: 6).

AnnuneHas rpynna aTo:
a) -CH=CH,; 6) -CH,-CH=CH,; B) -CH=CH-; r) -CH=CH-CH=CH-.
MpaBunbHbLIN OTBET: 6).
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a) 1,2-nonuvnsonpeH; 6) 3,4-nonusonpeH; B) 1,4-noNUU3onNpeH; r) 2,4-NonnMnM3onpeH.
MpaBunbHbIA OTBET: 6).

Uncnosada gons 3T0:
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MpaBunbHLIN OTBET: 6).

Kakas kpvBasi COOTBETCTBYET YepeayoLeMyCsl CONONMMEPY Ha CXe-
me?

MpaBunbHbI OTBET: 1. ]
B npucyTcTBME Kakoro n3 nepedncneHHbiX BeLecTB obpasytoTcs Te- 08
NIOMepbl: YeTbIPEXXITOPUCTLIN yrnepoa, rentagueH-1,6, rmapOXUHOH,
kobanbTnopnpnH? s
[NpaBunbHbIA OTBET: YETHIPEXXTOPUCTLIN Yriepoa.

OHTpONUA B Xo4e nonimMmepusaunm yatwle BCero ... ;i
[NpaBunbHbIN OTBET: CHMXAETCS, YMEHbLUAETCS.

&% 0
lMepeuncnuTe OCHOBHbIE TUMbl MONUMEPU3ALMOHHBLIX MPO- 100 —_—
LleCCOB:

MpaBunbHbIA OTBET: pagukanbHad, aHWOHHas, KaTMOHHas,
WOHHO-KOOPANHALMOHHAS.

UTto Takoe T¢ Ha npeacTaBfeHHON TEPMOMEXaHNYECKON 4
KpnBOn? oF- l /]
lNpaBunbHbIA OTBET: TEMNeEpaTypa CTEKTOBAHNS. l
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Mo okoH4aHum VIII cemecTpa no Kypcy «BbICOKOMOMEKYNAPHbIE COEQUHEHUS» NPO-
BOOUTCA NPOMEXYTOYHasi aTTectaumsa B popme ak3ameHa. K aksameHy obyvatouimecs no-
nyvatoT nepeveHb BONpoOCoB, M3 koTopbix dopmupytotcs KMM no npegmety. 3a geHb ne-
pen 3K3aMeHOM MPOBOAUTCS KOHCYINbTaUuUs, rae CTYAeHTbl MOryT NPOSICHUTBL BOMPOCHI, OC-
BOEHME KOTOPbIX BbI3blBAaeT TpyAHOCTU. lNMpmxoasa Ha ak3ameH, obyyalolmincs OOmKeH
nMeTb Npu cebe 3a4eTHYIO KHUXKKY U TeTpadb ¢ nabopaTopHbiM npakTtnkymom. Obyyato-
wnncsa Bblibmpaet KMM un rotoBuTca K oTBETY. Bpems Ha NoAroToBKy pernaMmeHTUpoBaHO
[MonoxeHnem O MPOMEXYTOYHOM aTTecTaumm obyyarowmxcs no nporpammam BbICLLETO
obpaszoBaHus.

[ns oueHnBaHWA pes3ynbTaToB 00y4YeHUS Ha SK3aMeHe/3adeTe UCMONb3yHTCA creayrLlime
nokasaTenu:
1) 3HaHKMe y4yebHOro matepmana v BnageHue noHATUNHLIM annapaToM Haykm O nonmMmepax;;
2) yMeHue CBsA3blBaTb TEOPUIO C MPAKTUKOMN;
3) yMeHue nnnicTpnpoBaTb OTBET NpMMepamMun, paktamu, AaHHbIMU Hay4YHbIX UCCNEeaoBaHUN;
4) yMeHue NpMMeHsaTb TeopeTUdeckne 3HaHus, pellaTtb NpakTuieckne sagayu;
5) BnageHne cnocobamm cMHTE3a NONIMMEPOB M METOAAMM UX UCCNELOBaHWS;
AaHHble KpuTepumn B BonbLUEN CTENEHN OTHOCATCS K 3K3aMeHy

[ns oueHuBaHUA pesynbTaToB 00y4YeHUA Ha 3K3amMeHe (3a4eTe C OLEHKOM) UCMOoSb3yeTCs
4-6annbHas WKana: «OTIIMYHO», «XOPOLLOY», «YAOBNETBOPUTENBbHO», «HEYAOBNETBOPUTEITbHOY.

CooTHoLLEeHNE nokasaTenen, KpUTepmMeEB U LUKalbl OLueHnBaHNA pe3yrbTaToB 06y‘-IeHI/IFI

YpoBeHb
KpuTepum oueHnBaHnsa KomneTeHuunin cchopmupo- LLikana oueHoK
BaHHOCTM
KOMNeTeHUnn
MonHoe cooTBeTCTBME OTBETa oby4vatowlerocs BceM MepedncrneHHbIM | MoBbILEHHbIN OTnuyHo
KpuTepuam. poaeMOHCTPUpOBaHO 3HaHWE y4ebHOro matepuana u YPOBEHb

BNageHue MOHATUMHLIM annapaTtoM B 00OMacTu MOMMMEPHOW Haykw,
yMEeHMe CBA3bIBaTb TEOPUID C peLLeHMEM MPaKTUYeckMxX 3agad, Bnage-
HNne TeopeTnvyeCKMMn OCHOBaMu I'IOJ'IVIMepHOI7I XNMUN, CcrnocobHocTb
UNMCTpUpOBaTh OTBET Npumepamu, @aktamu, AaHHBIMU Hay4YHbIX
ncecrnegoBaHuin




OTBET Ha KOHTPOJSIbHO-U3MEPUTENBHbLIN MaTepuan He cOooOTBETCTBYeT | BasoBbii ypo- XopoLuo
ofHOMY (OBYM) M3 MepevmcrieHHbIX MokasaTenen, HO oby4varolmiics BEHb
AaeT npaBwibHble OTBETbI Ha AOMONHUTErNbHble Bonpockl. Hepocta-
TOYHO NPOAEMOHCTPUPOBAHA CBA3b TEOPUM C NPAKTUKOW, Unu cogep-
Xartca oTaenbHble npobernsbl B 3HaHMU BOMPOCOB TEOPUMU,

OTBeT Ha KOHTPONbHO-U3MEPUTENbHbLIN MaTepuan He COOTBETCTBYET MoporoBkin YposneTtsopu-
nobbiM ABYM (TpeM) U3 nepedncrneHHblx nokasarenemn, obyyaroLmincs YPOBEHb TenbHO
OaeT HenonHble OTBEeTbl Ha AONOSMHUTENbHbIE BOMPOCHI. [eMOHCTpu-
pyeT YacTU4Hble 3HAHWUS TEOPUWU, UNKN HE YMEET UNNICTPUPOBATL OT-
BET npumMmepamu, daktammn , unnm MMeeT He NONHOe NpeacTaBneHne o
cnocobax cuHTe3a MonMMepoB, AOMYCKAeT CYLLECTBEHHbIE OLMOKM B
HanMcaHuM opMyin.

OTBET Ha KOHTPOSbHO-U3MEPUTENbHLIA MaTepuan He COOTBETCTBYET - HeynoeneTtsopu-
nobbiM Tpem(4eTbipeM) U3 MepPeYnCrieHHbIX nokasaTtenen. ObGy4yato- TenbHO
LWUMIACH OEMOHCTPUPYET OTPbIBOYHbIE, (PparMeHTapHble 3HaHUs, Oo-
nyckaeT rpybble OWMOKM B pacCMOTPEHUM TEOPEeTUYECKUX BOMPOCOB,
HEe MOXET NMPUBECTU KOHKPETHbIE NPUMEpPbl Ha MOCTaBSfIEHHbIE BOMPO-
Chbl.
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