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PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNIUHDbI
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1. Koa n HaumeHoBaHMe HanpaBeHusi NoAroToBKM/cneLnanbLHOCTU:
04.03.01 Xumus
2. Mpodunb nogroroBku/cneumanmsaymsa: 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 11.04.2024
8. YuebHbIn roa: 2026-2027 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

JTabopaTopHble paboTbl BLIMOMHAKTCA Ha 3aHATMM B TeYEeHUe 2 akagemuyeckmx YacoB. 3a aTOT
nepuoa CTyAeHT AOIMKEH, O3HAKOMUBLUMCH C NOPSIAKOM BbIMONHEHWS 3afaHusi, Npy NOMOLLM Npenoaasa-
Tensa n nabopaHTa BbIMOMHWUTL MPAKTUYECKYD YacTb paboTbl, NPEACTaBUTL MOSYyYEHHbIE pe3ynbTaThbl
npenogasaTtento 1, eCnun No3BONsSET BPeEMSs, NPUCTYNUTb K 0bopMneHmnto paboTbl 1 hopMynmMpoBKe Bbl-
BogoB. Criegytowee nabopaTtopHoe 3aHATUE CTYOEHT HAaYMHAET C npeacraBneHns opopmreHHon pabo-
Tbl, OTYMTbIBAETCA N0 paboTe 1 nonyyaeT cnegyroLlee NpakTMyeckoe 3agaHue.

Bonpocbl anst goMawHero 3agaHvs opMynupyeT NEKTOp Ha JNeKUMOHHOM 3aHsaTun. Ha cne-
AYOLWEM NEKUMOHHOM 3aHATUM CTYAEHTbl NPEACTaBNAT pelleHne AOMAaLUHEro 3adaHus, 3aHATMe Ha-
YnHaeTcsa ¢ 06CyXAEeHNs1 BapMaHTOB PeLLEHMS.

Konnokenymbl npoBogaTCcs Ha NnabopaToOpHOM 3aHATMKM, O YeM NpenogaBaTenb 3apaHee coob-
Wwaet obyyatowmmes. Tembl, MO KOTOPbIM NPOBOAATCA KONMOKBMYMbI, ¥ NpOorpaMma K HUM npeacraerne-
Ha B COOTBETCTBYIOLUNX METOANYECKNX YKa3aHUAX, PEKOMEHO0BaHHbIX CTyaeHTam. Mo cornacoBaHuio ¢
0by4aloLLMMMCS KONMOKBMYM U 3a4eT MOXET NPOBOAUTLCA B hopMe yCTHOWM Beceabl unm goopme TecTu-
pPOBaHUSA NO OCHOBHbLIM pa3gerniaM Kypca. OK3aMeH NPOBOAMTCS TONbKO B YCTHOM hopme.

20.2 lNMpomexyToyHaa aTrecTauus
MpomexxyToyHas aTTecTaums No MCUUMNIIMHE OCYLLECTBNAETCA C MNOMOLLLIO Credylowmx oLeHoY-
HbIX CpeacTB: cobecegoBaHmne No a3Kk3amMeHauMOoHHbIM buneTtam (no Gunertam k 3adeTy).
Bonpochkl K 9k3aMeHy, 3a4eTy
OcHoBHble oTin4Ma BMC OT HU3KOMOMEKYNAPHbIX COeaUHEHWIA.
Knaccudgukauusa n HomeHknatypa BMC.
KoHpu1rypaLmoHHble n3omepbl B MakpOMOSeKyriax MOHO3aMELLEHHbIX 3TUNTEHOB U AMUEHOB.
BHyTpMMoOnekynspHoe BpalleHne n rmbKoCTb MakpoOMOreKy-.
MonekynsipHast macca BMC - cpeaHeuncnoBas, cpegHeMaccoBasi U CpeaHEBS3KOCTHas.
MeToabl onpeneneHus.
6. PUINKO-XMUYECKME OCHOBbI (PPaKLMOHNPOBAHUS, METOAbI U TUMNbl PPAKLNOHNPOBAHMS.
7. AmopdHbIe U KpUcTannnyeckme nonmmepsbl, X CBOMCTBA.
8. CTpyKTypa 1 HagMoneKkynsipHasa opraHu3auns KpUctanindyeckmx nosiIMmMepos.
9. TlMonuanekTponutbl. XuMnieckmne n punsmnko-xmmmieckme 0CobeHHoOCTU.
10. KoHueHTpupoBaHHbIe pacTBOPbLI NOSIMMEPOB U renu.
11. Belcokoanactnyeckoe coCTosiHME MONIMMEPOB.
12. CteknoobpasHoe COCTOsSIHNE NONIMMEPOB.
13. BsaskoTeky4yee coctosiHne BMC.
14. Nnactugurkaumsa nosIMMepos.
15. T'mBKoCTb (>keCTKOCTb) Makpomonekyrn. CBA3b rMOKOCTU C XMMUYECKUM CTPOEHNEM
16. MpuHumMnbI KNaccudukauum npoLeccos obpa3oBaHUA NONIMMEPOB N3 MOHOMEPOB.
17. PagukanbHas nonnmvepusauus. MexaHnam ctagum MHMLMMPOBAHKMS, pocTa 1 obpbiBa Lenu.
18. NHMummpoBaHue B pagukansHOW nonumMepusaLmm.
19. KuHeTunka pagukanbHON NOAMMeEpPU3aLMmn Npu HU3KMX CTENEHAX NPeBpPaLLEHMS.
20. HrmbuTtopsbl 1 3ameanuTeny pagukansHOn nonuMmepusaumu.
21. AyTOMHrMbupoBaHue annnnoBbiXx MOHOMEPOB, OCOBEHHOCTM UX NONIMMEPU3ALIUN.
22. OcobeHHOCTM KOMMNEKCHO-paauKanbHOM NONMMepM3annmn BUHUITOBBLIX MOHOMEPOB.
23. PerynnpoBaHne MOneKynsipHOM Macchl Npy pagukanbHON NosiMmMepusauimmn.
24. PagvkanbHas OBYXKOMMOHEHTHasa cononuMmepusauus. YpasHeHne Mavo-Jlbtonca. Kpusble
3aBMCUMOCTM MOHOMEPHbIA COCTaB - MONIMMEPHLIN COCTaB.
25. AHMOHHasa nonumepusaums. MexaHnsm, ocoBeHHOCTN.
26. AHWOHHO-KOOPAMHALUMOHHAs NonMMepusaumns no MexaHmamy "xumebix" Lenen..
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27. CnHTe3 6nok- Cononmmepos.

28. KaTtnoHHasi nonumepusaumsi, 0COGEHHOCTN, MEXaHN3M.

29. 3aBMCMMOCTb peakLUMOHHOW CNOCOBHOCTUN BUHUNOBbLIX MOHOMEPOB B NONMMeEpPU3aLMm oT nx
CTPOEHUA 1 Apyrnx pakTopos.

30. MonukoHaeHcauma. Tunbl peakumii NoNnKoHAeHcaumm. NonMkoHgeHcaUnoHHoe paBHOBe-
cue.

31. MonekynsipHas macca n MonekynsapHo-maccosoe pacnpegenexdme (MMP) nonumepos npu
NOMNMKOHOEHCaUUn.

32. HepaBHoBecHas nonvkoHaeHcauus. JecTpyKuna npy nonnkoHAeHcauuu.

33. Xumunueckme peakumm BMC, npuBogsiimne K U3SMEHEHUIO CTENEHW NONMMeEpU3aLuni.

34. Xvmnyeckune npespaLleHns nosimMepoBs, He NPUBOASALLNE K U3BMEHEHWIO CTENEHN NonMme-
pusauuu.

35. CwmBaHue nonMmepoB. BynkaHn3auus kaydykoB, OTBEPKOEHNE 3NOKCUAHbLIX CMOS.

36. TepmocTorkue nonumepsl. BnnsaHmne cTpykTypbl Ha TepMuyeckue xapakrepuctmkmn BMC.

37. dn3Monorm4eckn aKkTMBHbIE NONUMEPbLI C COBCTBEHHOM (H13MONOrMYECKON aKTUBHOCTBIO.

38. duamonornyeckn akTuBHble nonMmepsl. Mogenu NpUBMBOYHOMO TUMNA.

39. [lectpykumsa n ctabunmsaumns BMC.

40. NceBpoxmnBasa pagukanbHasa noMmepusaums.

Mpv npoBeaeHMN NPOMEXKYTOYHOWN aTTecTaummn MoXeT OblTb peann3oBaHoO TECTMPOBaHUE
no cneayoLmmM Bonpocam anst popmMmpoBaHmnsi COOTBETCTBYHOLLMX KOMNETEHLWA.

OlK-1. CnocobeH aHanuaupoBaTb, MHTEPNPETMPOBaTb M 0606wWaTh pesynbTaTbl 3KCNEepUMEH-
TanbHbIX N pacyeTHO-TEOPETUYECKMX PabOT XMMMUYECKOW HanpaBreHHOCTH.

MHgukaTopbl.

OrK 1.1 CuctematmanpyeT 1 aHanmanpyeT pesyrbTaTbl XUMUYECKUX IKCEPUMEHTOB, Habnoge-
HWUW, N3MEPEHN, a TaKKe pesyrbTaTbl pac4eTOB CBOMNCTB BELLECTB U MaTepuarnos.

Or1K 1.2 MNpeanaraet nHTepnpeTaunto pesyribTaToB COGCTBEHHbLIX 3KCNEPUMEHTOB U pacYeTHO-
TeopeTnyeckux paboT ¢ NCNONb30BaHMEM TEOPETUYECKMX OCHOB TPaAMLMOHHBIX M HOBbIX pa3ge-
NOB XUMUMU.

Or1K 1.3 ®opmynupyeT 3akSto4eHUs 1 BbIBOAbI MO pe3ynbTaTtamM aHanvsa NntepaTypHbIX OaHHbIX,
COBCTBEHHbIX 9KCNEPUMEHTASTbHBIX U pacYeTHO-TEOPETMYECKUX PaboT XMMMYECKON HanpaBneHHOo-
CcTun.

MnaHvpyemble pe3ynbTaTbl 06y4YeHUs:

3HaThb:

OCHOBbI METPOSIONNM, MaTepuarnbHyto 6a3y XMMUYECKOro aHanmaa, MeToaosIor1io NOCTaHOBKW 3KC-
nepuMeHTa

yMeTb:

NnaHMpoBaTb 3KCNEPUMEHT, NPOBOAUTL MOUCK CNPpaBOYHOM MH(OPMALIMK ANt NOCTAHOBKW 3KCre-
pyMeHTa 1 06paboTkM SKCNeprMeHTarnbHbIX AaHHbIX, BECTU NabopaTopHbI XXypHar

BnageThb:

npueMamm nabopaTopHOro CUHTE3a M aHanmnsa, opopPMIEHUS NOyYEHHbIX Pe3yrnbTaToB

dusnyeckme cBoncTea NonMMepa He N3MEHSOTCS:

a) Npu XMMMYeckon MmogndmnkaLnm coCcTaBHbIX MOBTOPSAIOLLNXCS 3BEHLEB;

6) Npu cLumMBaHUKN NONUMEPHbLIX Lenewn;

B) Npv gobasneHnn nnun yaaneHnm ogHOro NN HECKONMbKNX COCTaBHbIX 3BEHLEB.
lMpaBunbHLIN OTBET: B).

CreneHb (KoadhdurumeHT) nonnmepmnsaumm Monekynbl nonumepa 3To:
a) YMCNO COCTaBHbIX 3BEHbEB B MOJEKYNe NONMMepa;

0) Y1CNO MOHOMEPHbIX 3BEHBEB B MOMEKYSEe NONMMeEpa;

B) YMCNO COCTaBHbIX NOBTOPAOLLMXCHA 3BEHbEB B MOSEKYNE nonumepa.
MpaBunbHbIN OTBET: 6).

Kaknm meToaoM MOXHO onpeaenvTb CPeAHEMACCOBYO MOMNEKYNAPHYO Maccy:
a) abynnuockonus; 6) BUCKO3MMETPUS; B) CBETOpacCesiHWe; ) OCMOMETPUS.



MpaBunbHLIA OTBET: B).

Mepepaya uenu B xoae pagukanbHOW NonMMepmnsanmn HEBO3MOXHA Ha:
a) MoHOoMep; 6) nHuumaTtop; B) pacTBOpUTENb; T) Nonumep; 4) UHImbutop
[MpaBunbHLIN OTBET: A).

Ncnonb3oBaHne n3bbiTka 04HOro N3 MOHOMEPOB B PAaBHOBECHOW reTepornoIMKOHAeHCaLu:
a) NO3BONSAET CUHTE3NPOBATL PEaKLMOHHOCMNOCOOHbIE MOHOMEDSI;

6) CHMXaeT MonNeKkynsApHy0 Maccy NpodyKTa NonvKoHAeHcauuu,

B) NO3BOMNAET CUHTE3MPOBATL PA3BETBNEHHbIV NONUMeEp;

r) no3sonsieT Nony4nTbL MOANMULIMPOBAHHbLIN NONUMEP.

MNpaBunbHbIA OTBET: 6).

Kakune 3amectutTenu BUHUNOBLIX MOHOMEPOB (C TOYKM 3PEHUST SNEKTPOHHbLIX 3hheKkToB) crnocobCT-
BYIOT NPOTEKAHMIO KATUOHHOW NONMMEPU3aLN:
MpaBuUnbHbIN OTBET: 3NEKTPOHOAOHOPHbLIE.

Jlamenu xapakrepHbl ans ...4oopMbl CyLLECTBOBAHNA NOSIMMEPOB.
lNpaBunbHbIA OTBET: KPUCTANIMYECKON.

I'IepeqvlchTe OCHOBHbI€ TUMbl COMOJIMMEPOB.
npaBI/IJ'IbeIIZ OTBET: CTaTUCTUYECKne, OnoYHble, Yyepeanywuimnecs, npuBnuTble, rpagUEHTHbIE.

KoaghdumuUMEHT, CBA3bIBAOLNI HaNpPsXKeHUe B YNpyrom Tene ¢ ero OTHOCUTENbHbIM YONHEHNEM
Ha3blBaeTCs MOAYSb ....
MpaBunbHbIA oTBET: KOHra.

MpvBeaeHHas BSI3KOCTb pacTBopa MofiMMepa npu NonvaneKkTPOrMTHOM HabyxaHuu ... C YyMeHb-
LUEHMEM KOHLEHTPaLUN.
MpaBunbHbIN OTBET: BO3pacTaeT, pacTeT, yBennynBaeTcs,

Or1K 2. CnocobeH NpoBOANTE XUMUYECKNIA SKCMEPUMEHT C UCMONb30BaHNEM COBPEMEHHOIO 060-
pyooBaHus, cobniogast HopMbl TEXHUKM ©6e30MacHOCTH.

MHgukaTopbl.

Or1K 2.1 PaboTaeT ¢ XMMU4ECKNMU BELLL,ECTBAMM C COBMOAEHNEM HOPM TEXHUKM 6E30MacHOCTMW.
Or1K 2.2 Ncnonb3yeT cyLiecTytolmne u paspabaTbiBaeT HOBble METOAMKM NOMYYEHUS U XapaKTe-
pu3auumn BELLLECTB 1 MaTepuarnoB 4515 peleHus 3agad npodeccrmoHansHon OesATENbHOCTMU.

Or1K 2.3 lNpoBoguT UccreaoBaHMsi CBOMCTB BELLECTB U MaTtepuarioB C UCNOSb30BaHNEM COBpE-
MEHHOr0 Hay4yHoro obopyaoBaHus.

MnaHvpyemble pe3ynbTaTbl 00y4YeHus:

3HaThb:

OCHOBHblE MeTOAbl UCCefoBaHUsS NMOMMMEPOB; XMMUYECKME, (U3UKO-XMMUYECKUE U hr3ndeckme
OCHOBbl CO3[aHWSI KOHCTPYKUMOHHBLIX M (PYHKLMOHANbHbLIX MONIMMEPHbIX MaTepuaroB; Cnocobbl
CMHTEe3a NonMmMepoB.

yMeTb:

onpegensaTb W paccyMTbiBaTb pa3Mepbl MaKpPOMOSIEKYs; OLEHMBATb OCHOBHble (PU3NKO-
MexXaHM4Yeckne napameTpbl NONMMEpPOB; OLiEHMBATbL COCTAB KOHEYHOro MonMMepa nocre npoTeka-
HUS XUMUYECKNX PeakLMii; pacCcyMTbIBaTb CTEMNEHb CLUMBKM MONMMEPHON CETKM.

BnageThb:

npueMamu peryrnmpoBaHusi peakumii CUHTe3a NoNMMepoB, N30OMEPUN U MOSEKYNSIPHO-MaCcCOBbIX
XapaKTepUCTMK KOHEYHOTo MaTepuana nytem n3aMeHeHUst KOHLEHTpaLMii KOMNOHEHTOB, Temnepa-
Typbl, Ka4ecTBa pacTBOPUTENS U T.4.; METOAAMU MOAENUPOBAHUSI MAKPOMOJIEKYI U pacyYeTHbIMU
npoLeaypamm OLEHKM X pa3MepoB; NPMHLUMNAMM HanpaBeHHON MoAMMMKaLMM XUMMUYECKOW
CTPYKTYpbI MoNUMepa Ans NpuaaHns HyXXHbIX CBOMCTB; METOAOSOMMEN CO3aHMs HOBbIX NOMMep-
HbIX MaTepnanos.

BblcokoanacTtnyeckoe cocTosiHME XapaKTepHOo AnA:



a) aMopdHbIX MOSIMMEPOB;

6) KpMCTannIMYecknx NONMMepOB;
B) CTeknoobpa3sHbIX NONMMEpPOB.
MpaBunbHLIN OTBET: a).

UTo siIBNSieTCA akTMBHBLIM LIEHTPOM MpY NONuMepusaumm BUHUMOBbLIX MOHOMEPOB B MPUCYTCTBUM
MHULIMNPYIOLLIEN CUCTEMBI Fe?+H,0,?

a) KaTnoH; 6) aHMOH; B) paauKarn; r) peakums He NPoTEKaeT.

lMpaBunbHLIN OTBET: B).

[nga kakoro n3 MOHOMEpPOB MOMMMEpPU3aLnn C PackpbITUEM LMKIa BENUYMHA TENOBOro adpdhekTa
HanbonbLas:

a) okcma aTuneHa; 6)teTparngpodypaH; B) AMOKCAH; ) KanposnakTam.

MpaBunbHLIN OTBET: a).

B kakom cnocobe npoBeaeHUs pagukanbHON NonMMepusaLm MOHOMEP U UHULMATOP HaxXoasTCcs B
pasHbIX dasax?

a) pacTBopHas; 6) 6noyHasi; B) CyCneH3noHHas; r) aMynbCUOHHas.

MpaBuUnNbHLIN OTBET: T).

[na kakon M3 cTagui npouecca pagukanbHOM NonMMepu3aumm aHepreTMyeckuin bapbep Makcuma-
nen?

a) nHMummpoBaHus; 6) pocTa; B) nepeaayun uenu; r) obpbisa Lenu.

MpaBunbHLIN OTBET: a).

[1ns Kakoro CocTosIHMS NONMMEpPOB NposiBnseTcs addekT BanceHbepra?
a) Kpuctannuieckoe; 0) BA3KOTEKyYeE; B) BbICOKO31ACTUYECKOE; ) CTEKN00OpasHoeE.
MpaBunbHLIV OTBET: 6).

Kakon ras obpasyetcsi npu TepMmmyeckom pasnoxeHmmn AVIBH?
lNpaBunbHbIA OTBET: a30T.

MonekynsipHas Mmacca nonumepa ...Nno Mepe BbiIXO4a M3 KOMOHKM B METOAE refb-NpOoHUKatoLLLEN
(3KCKNO3MOHHON) XpoMaTorpadum.
[NpaBunbHbIA OTBET: CHMXAETCs, YMEHbLUAETCS.

Ho6asneHune nnactudukaropa ... TemnepaTypy CTEKNoBaHWUs nonumepa.
lNpaBurbHbIA OTBET: CHMXKAET, YMEHbLUAET.

"enb-adhphekT 3aknoyaeTcs B pe3KOM...CKOPOCTM npoLecca pagukanbHON nonmMmepusaummn.
[MpaBunbHLIN OTBET: yBENUYEHUN, BO3pacTaHUN.

Ol1K-3. CrnocobeH nNpuMeHATb pacyeTHO-TeopeTUyeckne MeToabl AN1S U3yYeHUss CBOMCTB BELLECTB
M NPOLIECCOB C UX y4acTUEM, UCMOSb3yd COBPEMEHHOE nporpammHoe obecneveHve n 6a3bl AaH-
HbIX NPOECCMOHANbHOIO Ha3Ha4YeHus.

NHavkaTopbl.

Ol1K 3.1 lNMpuMeHseT TeopeTnyeckne 1 NonyamMnupuyeckne Mogenu npu pelleHny 3agad xmmmnye-
CKOW HarnpaBIieHHOCTMW.

Or1K 3.2 Ncnonb3yeT cTaHgapTHOE nporpaMmHoe obecnedeHne n cneunanm3mpoBaHHble 6a3sbl
AaHHbIX NPpU peLlleHnn 3agady NpodecCnoHanbHoOM AeATENbHOCTH.

MnaHvpyemble pe3ynbTaTbl 06yYeHUs:

3HaThb!

COBPEMEHHbIE 3KCMEepMMEHTAsbHbIE METOAb! UCCreAOoBaHUS TEXHONOrMYEeCcKUX NpoLeccoB 1 npu-
POAOHbIX CPeA; 3HaTb OCHOBbI COBPEMEHHbIX MH(OPMALIMOHHbIX TEXHONOMMMI

yMeTb:

yBEpeHHO paboTaTb B KayecTBe Mosfib3oBaTeNsl NepCcoHanbHOro KOMrMboTepa; UCMoNb30BaTb KOM-
MbloTepHble CpeAcTBa M MeToAdbl MOAENUPOBaHUS B HayyYHO-UccregoBaTernbckol paboTe Bna-



neTb:
HaBblkamMu, NpMeMamMmn U TEXHOMOTUAMMU MOCTPOEHNS N aHanM3a aMNUPUYEcKNX Moaernen, ocHoBa-
MW OpraHuM3aLnm aKCnepuMeHTanbHbIX UCCreaoBaHNi

Macca makpoMoneKkyn yBennymBaeTcsi B Xoae:

a) pekoMmbuHaumu; 6) oMCNPONOPLMOHNPOBAHUS; B) Nnepedaym Lenn Ha MOHOMEp; I) nepeaayu Le-
MV Ha pacTBOpPUTENb

MpaBubHLIM OTBET a).

Mpy pagnoxmMMmmnyeckom MHULMMPOBaHUKN B NpoLiecce 00nyyYeHns MOHOMEp NpeBpaLlaeTcs B:
a) pagukan; ©)KaTWOH; B) aHWOH; I) KATUOH-padukan; n) aHWOH-paguKan.
MpaBunbHLIN OTBET: T).

enb-adpdpekT (adpdbekT Tpomcaopda) HabnogaeTca valle BCero npy noriMmepusauuni:
a) B pactBope; 0) B 6roke; B) B aMynbCuK; T) B ra3oBon hase
MNpaBunbHbIA OTBET: 6).

Mnowanb BHYTPU NETNN rucTepesnca B KOopanHatax o OT € COOTBETCTBYET:

a) OCTaTOMHOMY HanpsPKEHUIO B anactomepe; 6) OCTaTodHOMY YAMMHEHUIO B 3riacToMepe; B) Bbl-
Aensawrowencs TeNoTe; r) YacToTe COoKpaLLeHWI anacTomepa.

MpaBWnbHLIA OTBET: B).

Mpun pagukanbHON NONMMEpPM3aLMN Kakoro MOHOMeEpa Makpopaaukan Hanbonee akTMBeH?
a) ctupon; 6) OyTagueH; B) akpuUImOHUTPWIT; T) BUHUIIaueTar
MpaBWnbHLIV OTBET: T)

KakoBo 3HaueHHe crenecHn TMOJIUIUCTIEPCHOCTU TIOJIMMEpPA, €CJIIM 3HAYCHHA MOJICKYJIAPHBIX MaccC, ONpeac-
JICHHBIC OCMOMETPHUYCCKH, BUCKOSUMETPUICCKU U METOAOM CBETOPACCEAHUS IJI1 HETO COBHIAIAIOT?

MpaBunbHbIM OTBET: 1.

UeMmy paBHbl KOHCTaHThI 1 U I, NPy 06pa3oBaHnn YepeayoLlerocs cononnmepa?
MpaBunbHbIi oTBET: 0.

Ckonbko ¢a3 HaxoanTcs BHyTpu GuHogann?
lNpaBunbHbIA OTBET: 2.

Uemy paBHa cTeneHb nonumMepusaumm B Xoge paBHOBECHOW MOMMKOHOEHCaUUN npu OOCTUXKEHUU
cteneHn npespawieHnsa 99%7?
MpaBunbHbIK oTBeT: 100.

C ... cermeHTa KyHa rmbkocTb NoNMMepHO Lieny yBennmynBaeTcs.
MpaBuUnbHbIN OTBET: YMEHbLLEHNEM

OrlK-6. CnocobeH npenctaBnsTb pes3ynbTatbl NMPOECCUOHAINbHOW OEATENbHOCTM B YCTHOW W
NMMCbMEHHON hOpMe B COOTBETCTBMM C HOPMaMu 1 Npasunamu, NpUHATbIMK B NPOgeCCUoHansHOM
coobLlecTBe.

NHavkaTopbl.

OlK 6.1 MNpeactaBnsieT pesynbTaThl paboTbl B BUAE OT4eTa No CTaH4apTHOW hopme Ha PyCCKOM
A3bIKE.

OlK 6.2 MNpegcraBnsaeT MHPOPMaLMIO XMMUYECKOTO CoAepXaHusa ¢ y4etoM TpeboBaHun 6ubnuo-
rpacuyeckom KynbTypbl.

OlK 6.3 NotoBUT Npe3eHTaumo NO TeMe paboTbl M NpeacTaBnseT ee Ha PYCCKOM U aHrMACKOM
A3blKaXx.

Ol1K 6.4 MNpencTtaBngaeT pesynbTaThl paboThl B BUAe Hay4dHou nybnukaumm (Te3ncel goknaga, cra-
Tbs, 0630p) HA PYCCKOM U @HIIIMNCKOM SA3bIKE.

MnaHvpyemMble pe3ynbTaTbl 00yYeHUs:
3HaThb:



OCHOBHblE HOPMbl COBPEMEHHOIO PYCCKOro si3blka (opdporpachmyeckune, NyHKTyaLMOHHbIe, rpaMMa-
TUYECKMe, CTUNUCTUYECKNE, opdoaNUYEcKne) 1 cuctemy yHKLUMOHArbHBLIX CTUNEN PYCCKOrO S3bl-
Ka;

yMeTb:

NoNb30BaTbCS OCHOBHOW CMPaBOYHOW NMTEPATypOW, TONKOBLIMW M HOPMAaTUBHLIMU CrIOBapsiMm
PYCCKOrO Si3blka; OCHOBHbLIMW CanTamMun NoAAEPKKN IPaMOTHOCTM B ceTh «MHTepHEeT»

BrnageTb:

HaBblkaMW CO3[aHMs1 Ha PYCCKOM $i3blKe rPaMOTHBIX U JTIOFMYECKM HEMPOTUBOPEUMBLIX NMUCbMEHHbIX
N YCTHbIX TEKCTOB y4eBHOW M Hay4yHON TeMaTuKn pedepaTUBHOrO XapakTtepa, OPUEeHTUPOBAHHbIX
Ha COOTBETCTBYIOLLEE HanpaBrieHNe NOArOTOBKM.

C npeumyLLecTBEHHbIM 06pa3oBaHMEM KakUX NPOAYKTOB NpOTEKaeT TepMuyeckas OeCTPYKLMSA no-
nMoKcMMeTuneHa?

a) YKCYCHOWM KMCNOTbl; ©) OfIMroMepHbIX LUKIOB; B) STUNEHINUKONS; 1) doopMmanbgernga.
lMpaBunbHLIN OTBET T).

KaTtanusatopamu aHMOHHOW NonumMepusaumm aBnsarTcA:
a) kncnothbl Jlbtonca; 6) ammabl WeNoYHbIX MeTasnos;

B) NPOTOHCOAEPKALLMNE KUCNOTbI; I) NEPOKCUAbI.
MpaBunbHLIV OTBET: 6).

AnnunbHas rpynna aTo:
a) —-CH=CH,; 6) —-CH,-CH=CH,; B) -CH=CH-; r) -CH=CH-CH=CH-.
MpaBunbHLIV OTBET: 6).

H:  H
C—C
| |n
5
HaC CHs | 370:

a) 1,2-nonunsonpex; 6) 3,4-nonusonpeH; B) 1,4-noNnn3onpeH; r) 2,4-nonnMmn3onpeH.
MpaBunbHbIN OTBET: 6).

Yucnosasa gons aTo: )

NiM; N; NiMiz NiMi3
a) ZN;M;  6) N, . B) ZNiMi; ) ENiMiz_ 08 1
MpaBunbHbLIN OTBET: 6).
Kakas kpvBasi COOTBETCTBYET YepeayoLemMycs CONoMMepy Ha cxe- 2
me? :
MpaBunbHbIM OTBET: 1.
B npucyTcTBME Kakoro n3 nepedncrneHHbiX BelecTs obpasytoTcs Te- B
NOMEPBbI: YETbIPEXXITOPUCTLIN Yrrepoa, rentagneH-1,6, rmapoxXmHOH,
kobanbTnopmpnH?

npaBI/IJ'IbeIIZ OTBET. l-IeTbIpeXXJ'IOpI/ICTbIIZ yrnepoa.

OHTponua B xoae nonmMmepmsaunm vale BCero ....

MpaBWMbHLIM OTBET: CHUXKAETCS, YMEHbLLAETCS.
&% 0

lNepeuncnute OCHOBHbLIE TUMbl MOSIMMEPU3ALNOHHBLIX Npo- 100 —_—

LLeCCOB:

MNpaBunbHbIA OTBET: paaukanbHasi, aHWOHHasl, KaTMOHHas,

MOHHO-KOOPANHALMOHHAA.

Uto Takoe T¢ Ha npeacTaBneHHON TePMOMEXaHNYECKON 4 _
KPUBOMN? ar= 1l
[MpaBunbHLIM OTBET: TEMMNepaTypa CTEKNoBaHuS. I
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Mo okoHyaHuu VIII cemecTpa no Kypcy «BblCOKOMOMNEKyNsipHble COeAUHEeHUs» MNpo-
BOAUTCS NPOMEXyTovHas atTectaumsa B popmMe ak3dameHa. K ak3ameHy oby4aroLmecs no-
ny4atoT nepeveHb BONPOCOB, U3 KoTopbix popmupytotca KUM no npegmety. 3a geHb ne-
pen 9Kk3aMeHOM NPOBOAUTCHA KOHCYMbTauusd, rae CTyaeHTbl MOryT NPOSICHUTL BOMPOChHI, OC-
BOEHME KOTOPbIX BbI3blBAaeT TpyAHOCTU. [Mpmxoga Ha ak3ameH, obyyalolmncs OOSmKeH
UMeTb Npu cebe 3a4eTHYI0 KHUXKKY U TeTpadb ¢ nabopaTopHbiM npakTukymom. Obyyato-
wmrica BolbmpaeT KMM un rotoBuTtca k oTBETY. Bpemsi Ha No4roToBKy pernameHTMpoBaHO
lMonoxeHnem O MPOMEXYTOYHOM aTTecTaumm oby4arolmxca no nporpaMmam BbICLLEro
obpasoBaHus.

[na oueHnBaHMA pe3ynbTaToB 00y4yeHUs1 Ha dK3ameHe/3aveTe MCMOoNb3yTCa cregyolme
nokasarenu:
1) 3HaHMe y4yebHOoro matepuana v BrageHme NoHATUIHLIM annapaTom Hayku O nonumepax;;
2) yMeHUe cBsA3bliBaTb TEOPUIO C MPAKTUKOMN;
3) yMeHune unniocTpnpoBaTb OTBET NpuMepamMun, haktamu, AaHHbIMU Hay4YHbIX UCCNeaoBaHUN;
4) yMeHuVe NpUMeHsTb TeopeTuYeckne 3HaHus, pellaTb NpakTuyeckue sagadu;
5) BnageHne cnocobamu cuHTE3a NONMMEPOB U MEeTo4aMU UX UCCNeLOBaHuS;
AaHHble KpuTepun B BonbLUen CTENEHN OTHOCATCA K 9K3aMeHy

[ns oueHuBaHUA pesynbTaToB 00y4YeHUA Ha 3K3aMeHe (3a4eTe C OLEHKOW) UCMNONb3yeTCs
4-6annbHag WwKana: «OTIIMYHO», «XOPOLLO», KYAOBNETBOPUTENBbHO», KHEYAOBNETBOPUTENTbHOY.

CooTHOLLEHNEe NnokasaTenemn, KpMTEPMEB U LLKambl OLIeHNBaHNS pe3ynbTaToB 0byyeHus

YpoBeHb
Kputepun oueHMBaHNs: kKOMNeTEHLNI ccopmmpo- Llkana oueHok
BaHHOCTM
KOMMETEHL M
lMonHoe cooTBeTCcTBME OTBeTa oby4vatowerocs BCcem nepedyncneHHbIM | MoBbIEHHbIN OTnuyHo
KpuTepuam. [pogeMOHCTPUpOBaHO 3HaHWEe y4ebHoro matepuana u YpPOBEHb
BNafeHne MOHATUMHLIM annapaTtoM B 00MacTM MOMMMEPHOW HayKw,
yMeHWe CBA3bIBaTb TEOPUIO C peLleHUeM NpakTUYecknx 3agad, Bnajge-
HMe TeopeTUYecKMMUM OCHOBaMWU MOJNIMMEPHOW XUMWUK, CMOCOOHOCTb
UNMCTpUpOBaTh OTBET Npumepamu, gaktamu, OaHHbIMU Hay4YHbIX

nccrnegoBaHuin

OTBeT Ha KOHTPONbHO-U3MEPUTENbHLIN MaTepuan He cooTBeTCcTBYyeT | basoBbIf ypo- Xopoulo
ogHoMy (OBYM) M3 MepedncrneHHbIX NokasaTtenen, Ho obyvarwmincs BEHb
AaeT npaBuibHble OTBETbl Ha AOMNOMHUTerNbHble Bonpockl. Hegocta-
TOYHO NPOAEMOHCTPUPOBaHa CBA3b TEOPMU C MPaKTMKOW, Unn coaep-
Xatcsa otaenbHble Npobenbl B 3HaHWM BONPOCOB TEOPUN,

OTBET Ha KOHTPONbHO-U3MEPUTENbHBIN MaTtepuan He COOTBETCTBYeT Moporosbin YposneTtsopu-
nobbiM ABYM (TpeM) U3 nepeydncreHHbiX nokasarenen, obyyaroLnincs YPOBEHb TenbHO
AaeT HenonHble OTBETbl Ha AOMNOMHUTENbHbIE BONPOCHI. JeMOoHCTpu-
pyeT YaCTW4Hble 3HaHMSA Teopwuw, UM He YMeeT WNNCTpMpoBaTb OT-
BeT npumMepamu, daktamu , Unnu MMeeT He NONHoe NpeacTaBrneHne o
cnocobax cuHTe3a MonMMepoB, OOMYCKAET CYLLECTBEHHblE OLIMOKM B
HanucaHum gopmyn.

OTBeT Ha KOHTPONbLHO-U3MEPUTENbHbLIN MaTepuan He COOTBETCTBYET - HeynosneTtsopu-
nodbiM TpeM(4eTbipeM) M3 MNepeyvmcrieHHblX nokasatenen. Obydato- TenbHO
LMACA OEeMOHCTPUPYET OTPbIBOYHbIE, parMeHTapHble 3HaHWud, O0-
nyckaeT rpybble owmnbkn B pacCMOTPEHUM TEOPETUYECKMX BOMPOCOB,
HEe MOXeT MPUBECTU KOHKPETHbIE NPUMepbl Ha MOCTaBMEHHbIE BOMpPO-
Chbl.




