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PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNIUHDbI
B1.0.15 BbicokoMoneKkynsipHblie coeanHeHUs

1. Koag ¥ HauMeHOBaHMe HanpaBlieHUs1 NOAroTOBKMU:
04.03.02 Xumung, hmnsmnka n MexaHuka matepmanos
2. Mpodunb noarotoBkn: MaTepuanosegeHne n MHAYCTPUSA HAHOCUCTEM
3. KBanudumkauusa (cteneHb) BbiNyCKHMKA: 6akanasp
4. ®opma ob6y4eHus: oyHas
5. Kachegpa, oTBevarLwas 3a peanmsauuio AUCUUNNUHBI: Kaeapa BbICOKOMONEKYNSPHbIX
COE€NHEHUI N KONMNOUOHON XUMUN
6. CoctaButenu nporpammbli: Kyuies NeTp OnerosBuy, kaHAMAAT XMMUYECKUX HAyK, OOLEHT
7. PekomeHaoBaHa: Hay4HO-METOLMYECKMM COBETOM XMMUYECKOro doakyrnbTeTa,
npoTokon Ne 4 ot 11.04.2024
8. YuebGHbIn roa: 2027-2028 CemecTp(bl): 7



9.llenu n 3agaum y4e6HOM AUCLUUNIIUHBI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl 181151I0MCH:
- (bopMMpPOBaAHNE CUCTEMHBIX 3HAHUA O (PU3UYECKOW Mpupoae MNOSIMMEPHOro COCTOSIHUS Be-
LLIeCTB,
- hopMUpoBaHME CUCTEMHBIX 3HAHUN 06 OBLLMX 3aKOHOMEPHOCTAX M 0COBEHHOCTSX obpasoBa-
HUSA NONMMEPOB, X CBOMCTBAX U NPaKTUYECKOM UCMOSb30BaHUM Ha OCHOBE Hay4YHbIX JOCTMXE-
HUN.

3adayu y4yebHoU OuCyUMNIUHbI:
- 06y4YeHne OCHOBHbIM MOHATUAM U MNPEeACTaBNEHUSM O BbICOKOMOMEKYNSAPHbLIX COeAMHEHUAX
KaK BellecTBax;
- n3ydeHne ocobeHHoCTeN N 0BLLMX 3aKOHOMEPHOCTEN CMHTE3a NONIMMEPOB;
- U3ydeHne CBONCTB BbICOKOMOMEKYNAPHbIX COEANHEHUI U CBOMCTB UX PacTBOPOB, a TaKKe Bbl-
ABMEHNSA B3aMMOCBA3M CTPYKTYypa-CBOWCTBA;
-nony4eHne CBeAEHUN O XMMUYECKNX NPEBPALLEHNAX MAKPOMOSEKYST N HanpaBreHUsiX NPaKTn-
4YeCKOoro NpMMeHeH1s NoIMMepPOB;
- hopmupoBaHme y CTyaeHTa cnocobHOCTEN N HABLIKOB K NPOBEAEHWNIO SKCNEPUMEHTANbHbIX U
TeopeTunyecknx 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. CTygeHT Ans u3ydeHnsa Kypca AOSHKEH OCBOUTb KypCbl OpraHN4eckon, omnsndeckon, aHa-
nutnyeckon xmmumn. CTydeHT OOMKEeH MMeTb NpeacTaBreHns O TepMOAMHaMUKE U KMHETUKeE,
BNageTb MatemMaTU4eCcKMM annapaToM XMMUKW, UMETb NpeacTaBrneHne 06 OCHOBHbIX Kraccax
HeopraHM4Yecknx N opraHNYeckmMx BELLEeCTB U UX peakUMOHHON cnocobHocTu. ducumnnuHa ss-
ngaetca napannensHon ans kypcos b1.B.[AB.06.01 lNMepcnekTuBHble pyHKLUMOHAmNbHbIE MaTe-
puansl, 51.B.[1B.07.01 KOHCTPYKLUMOHHbLIE MaTepuarnsl.

11. MnaHupyeMbie pe3ynbTaTbl 00y4YeHUsi MO AUcUUNNUHe/MoAynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NIaHUpPyeMbIMU pe3ynbTaTaMU OCBOeHUS o6pa3oBaTenibHOM
nporpaMmmbl (KOMNeTEeHLUMSAMU BbINYCKHUKOB):

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

OlK- | CnocobeH ucnonb- | ONMK-1.1 | Ncnonb3yeT npu 3HaTb:

1 30BaTb Npwu petLue- peLueHnn 3agay - OCHOBHbIE NMOHATUSA U NPUHLUMBI XUMUKN N K-
HWUM 3agady npo- npod)ecCnoHasnbHON | 3UKU BbICOKOMOJSIEKYNAPHbBIX COEAUHEHUM;
deccroHanbHowm AEATENbHOCTM TEO- | - COBPEMEHHOE COCTOSIHWE Pa3BuTUSA NonnuMep-
AeATenbHOCTU No- peTnyeckne OCHOBbl | HOW XMMUK B MUPE W HaLLen CTpaHe;

HYMaHue TeopeTu- HU3NKO-XMMUU MO- - NepCrneKTUBLI MCNOMB30BaHNUSA NONIMMEPHbIX

YEeCKMX OCHOB XM- NynpoBOAHUKOBbIX maTepuanos;

Mun, dU3NKN ma- mMaTepuanos - OCHOBHblE KIacchl NMOMMMEPHbLIX MaTepuanos,

Tepuanos n mexa- | OlK-1.2 | cnonbsyeT npu ux  PU3NKO-XMMUYECKMe, TexHomnorm4yeckne u

HVKW MaTepunanos peLleHumn 3agad 3KcnnyaTauMOHHbIE CBOWCTBA;
npocheccrmoHansHon | YMeTb:
OeATEeNbHOCTM TeO- | - ONUCbIBaTb NPOLIECChl HAY4YHO-TEXHUYECKOro
peTUYeckMe OCHOBbI | pPa3BUTMA MNONMMEPHOro MaTepnanoBeaeHNs;
CTPYKTYpHOW XumMun | - Hanbonee paumoHanbHO BbiGupaTb nonMmep-
HeopraHUYecKknx Hble MaTtepuanbl ANA peleHns MNpPaKTUY4ecKnx
martepuvanos 3ajavy;

OrK-1.3 | Ncnonb3yeT npu - UCMoNb30BaTb MNOMNyYeHHblE 3HaHWA ONa Nonu-
pelueHnn 3agay MEpHbIX MaTepuanoB W Xxapakrepusaumm Wux
npodpeccroHanbHoi | CBOUCTB.

AeatenbHocTv Teo- | Bnagets:

peTUYecKne OCHOBbI | - HaBblKaMy NMOCTAHOBKMN 1 PELLEHNS KOHKPETHbIX
MexaHuKM maTepua- | 3a4ayv CMHTe3a NonmMMepoB; TEXHUKON nory4ye-
nos HWS1 COBPEMEHHOW nHopMaLumm No pasBuUTUIO




OliK-1.4

MNpepnaraet nHTep-
npeTtauuio pesyrnb-
TaTOB 3KCMEPUMEH-
TOB M pacyeTHo-
TEOpeTUYECKNX pa-
60T ¢ ucnonb3oBa-
HMEM TeopeTuye-
CKNX OCHOB XUMWUW,
PUNKN N1 MEXAHMKN
mMaTepuanos

MONUMEPHOro MaTepuanoBeaeHus;
- h3nYecKMMn NprHLUMNamm paboTel COBPEMEH-
HbIX TEXHNYECKUX YCTPONCTB C UCNOSb30BaHNEM
NonMMMEpPHbIX MaTepunarnos;

- HaBblKaMu Novcka 1 aHanusa nHgpopmaumnoH-
HbIX MCTOYHWKOB B U3y4yaemown obnactu.

Or1K-

CnocobeH npoBo-
auTb ¢ cobnoge-
HMEM HOPM TEXHW-
kKn BesonacHoOCTU
3KCMEPUMEHT Mo
CUHTE3Yy U aHanusy

XUMNYECKNX BeE-
LecTts, wuccnego-
BaHUIO peakumn,

NMpoLEeccoB U Ma-
Tepuarnos, guarHo-
CTUKEe DU3NYECKUX
N MexaHW4ecKux
CBOWICTB MaTepua-
nos

OriK-2.1

Pabotaetr ¢ xumu-
yeckMMn  BeLlecT-
BaMu c cobniogeHu-
€M HOpM TEXHWKU
©e3onacHocTu

OrliK-2.2

MpoBoguT  akcnep-
HUMEHT no wuccne-
[OBaHUIO  peakuuin,
npoLeccos M marte-
puanos C MCMNOMb30-
BaHWEM CTaHOgapTu-
3MpOBaHHbLIX MpoLe-

Ayp

OrliK-2.3

MpoBoant cTaH-
AapTHble onepauum
no AnarHocTuke gou-
3U4ECKUX N XUMUYe-
CKUX CBOWCTB MmaTe-
pnanos

OrliK-2.4

MpoBoanT uccnepo-
BaHMWS CBOWCTB Be-
ects u marepua-
noB C MCMNOnb3oBa-
Huem CepuIHOro
Hay4Horo obopyno-
BaHuUs

3HaTb:

- OCHOBHblE METOAbl CUHTE3a BaXKHEMNLLNX NOMu-
MepHbIX MaTepuarnos.

YmMeTb:

- MCNOMb30BaTb MOSyYEHHblE 3HAHUS ANSA BblOO-
pa MeTodoB CUHTE3a NONUMEPHLIX MaTepunanos
1 XapakTepu3auum ux CBOMCTB.

Bnapnetb:

- HaBblKaMu NOCTAHOBKU W PELLUEHNST KOHKPETHbIX
3agay CMHTe3a NonMMepoB; TEXHUKOW nony4ye-
HWUSi COBPEMEHHON MHOPMAaLMK NO Pa3BUTUIO
NONUMEPHOro MaTepuarnoBeaeHns;

- hM3nYecKMMMN NprHUMNamMmn paboTbl COBPEMEH-
HbIX TEXHNYECKUX YCTPONCTB C UCNOSb30BaHNEM
NONUMEpPHbIX MaTeprarnos;

- HaBblKaMM1 MoOMCKa 1 aHanMaa MHPOPMaLNOH-
HbIX MCTOYHWKOB B U3y4aemMoi obnactu.

12. O6beM ancuUnnuHbI B 3a4eTHbIX eguHuuax/yac — 3/ 108.

dopmMa NPpoMeXyTOYHOM aTTecTauum 3aver.

13. TpyaoemkocTb No BuAam y4yeb6Houn paboTbl

TpyooeMKocTb
Bug yuebHol paboTbl Bcero Mo cemecTpam
7 cemecTp 8 cemecTp

KoHTakTHasa pabota 80 80

nekuuu 36 36

npakTuyeckme

B TOM YMCie: nabopaTtopHble 36 36

KypcoBasi pabota

lpynnoBble 8 8

KOHCyNnbTaumum
CamocTosiTensHas paboTa 28 28
IMpomexyTouHasa aTTecTauusa (019 sk3ameHa)

UToro: 108 108




13.1. CopgepxaHme AUCUMUNIIUHBI

n/n

HaumeHoBaHue pasgena
OVCUUNNHBI

CopepxaHue pasgena gUCUUnIvHbI

Peannsauus
pasgena guc-
LMNANHBLI C
NOMOLLLbHO OH-
navnH-kypca,
OYMK *

1. Jlekuum

1.1

Ponb Haykun o BbicOkOMOne-
KyNSPHbIX COeANHEHNSIX B
Hay4HO-TEXHNYECKOM Npo-
rpecce v OCHOBHbIE 3Tanbl
ee pasBuTus.

MecTo Hayku 0 nonumepax B pagy dyHOaMeHTarnbHbIX
xummnyecknx ancumnnund. OcHoBHble oTindna BMC ot
HU3KOMONEKYNSAPHbIX COEANHEHMNN.

1.2

Knaccudmkaums nonnme-
POB 1 NpoLEeccoB ux obpa-
30BaHus. HomeHknartypa.

Knaccudvkaumus nonMmepos B 3aBUCUMOCTU OT NPOUC-
XOXOEHUS, XMMUYECKOro COCTaBa U CTPOEHUS] OCHOB-
Hol uenu. Monumepusauns U NONMMKOHOEeHcauus Kak
MeTo/ bl CUHTEe3a NoNMMEPOB U3 MOHOMEPOB.

1,3

MakpomoneKkynbl U UX no-
Be[ieHne B pacTBoOpeE.

KoHurypaunoHHble nsomepbl B MakpoMosekynax no-
NMMEpPOB MOHO3aMELLEHHbIX 3TUMEHOB W [OWEHOB.
CrepeoperynspHble nonumepsl. BHyTpumonekynsp-
Hble BpalleHus u rmMbkocTb Makpomornekyn. Mogenb
cBobogHO-couneHeHHon uenu. CpegHue pasmepbl
MaKpOMOINEKYN C y4eTOM NOCTOSIHCTBA BaNEHTHbIX Yr-
noB. KonnyecTBeHHblE XapaKTEPUCTUKN TMOKOCTU Mak-
pomonekyrn. ®PyHKUMS pacnpedeneHus pacCTOSHWUN
Mexay KoHuamu cBobogHo-counieHeHHoun uenwu (Mayc-
coBbl kny6kn). CBs3b rMOKOCTU (KECTKOCTU) MaKpOMO-
neKkyn C UX XMMWYECKMM CTpoeHuneMm. TepmoauHamu-
Yyeckoe MoBeAeHMEe MaKpOMOSIEeKyn B pacTBOpe W ero
0COBEHHOCTUN MO CPaBHEHWIO C NOBEAEHNEM HU3KOMO-
nekynspHbIX BewecTB. HeBo3MyleHHble pa3mepbl
MaKpOMOJSEKyN B pacTBope U oLeHKka rmokoctn. duau-
KO-XUMUWYECKME OCHOBbI M MeTOoAbl hpakLMOHUpoBa-
Hus. CBeTopaccesiHne Kak MeTod onpeaeneHus cpea-
HemMaccoBomn MornekynspHon maccsl BMC. vgpoawu-
Hamu4yeckne CBOWCTBaA Makpomoriekyrn. Buckosmmert-
pus — meToa onpedeneHns cpeaHeBA3KOCTHOW Morie-
KynsipHon maccbl. KOHLEeHTpMpOBaHHble pacTBOpbI MO-
numepoB 1 renu. NonuanekTponuTol.

1.4

HOHMMeprIe Tena.

CTpykTypa 1 OCHOBHble hU3MYECKNe CBOWCTBA MNOMU-
MepHbIX Ten. AMOpdHLIE U KpUCTanMyeckne nonvme-
pbl. Bbicokoanactuyeckoe, cTeknoobpasHoe n BA3KO-
Tekydyee cocTtosHue. [lnactudukaumss nonMmepos.
OpueHTUpOBaHHbIE CTPYKTYPbl KPUCTanU4Yeckux W
aMopdHbIX NONUMEPOB.

15

CuvHTe3 nonnumepos.

PagvkanbHas romononumepusaums. MexaHusm, KnHe-
Tnka. MonekynsgpHas Macca W MOMEKyrnspHo-
mMaccoBoe pacnpegenenune. VHrmbouTopbl U 3ameanu-
Tenu. AyTOMHIMOMpOBaHWE annUbHbIX MOHOMEPOB.
3aBMCMMOCTb pPeakLUOHHOM CMOCOBGHOCTU BMHUITOBbBIX
MOHOMEpPOB OT CTPOeHus U Apyrux dakropos. Kowm-
nnekcHo-pagukanbHas nonMMepmusauns BUHUMOBbLIX
MOHOMEPOB. PagukanbHas " KOMMMEKCHO-
pagukansHas cononumepusaumm. KatmoHHasa nonvme-
pusaumns. Ob6Llas xapakTepucTvka, MexaHuaMm, KUHEeTU-
yeckme  OCOOEHHOCTM. AHMOHHasi M aHMOHHO-
KoopAMHaUMOHHAA nonuMmepusaumMm B NPUCYTCTBUU
rOMOreHHbIX W TreTeporeHHbIX KaTanu3aTopoB Tuna
Lvrnepa-Hatta. [lNonukoHaeHcaums. Tunbl peakuui
nonvkoHaeHcauuu. NMonukoHgeHcaunoHHoe paBHOBeE-
cue. MonekynapHaa Macca U MOJekynsapHO-MaccoBoe




pacnpegeneHve npu nonuvkoHgeHcauuun. [decTpykums
npy nonukoHgeHcauun. CoBpemMeHHble OOCTWKEHWS B
0bnacTM CUHTETUHECKMX MONMMEPOB. TEPMOCTOMKME MOoMnu-
Mepbl. Tepmoanacronnactbl. PU3nMoOnNorMyeckn akTvBHbIE
nonumepsbl. Knaccudumkaumsa. dusnonorniyeckn akTvBHble
nonMMepbl ¢ COBCTBEHHOM (OM3MONOMYECKON aKTUBHOCTBIO.
[Monvmepsb! NPUBMBOYHOIO TVNA.

1.6

XuMunyeckmne CBOMCTBa U
XUMUYECKNE NpeBpaLLeHnst
BbICOKOMOMEKYMNSAPHbIX CO-
eanHeHnn. [lecTpykums u
ctabunmsaums nonMmMepoB

OcobeHHOCTM peakumin Makpomonekyn. Xumuyeckme pe-
akumm, He NpuBOASLLME K U3MEHEHMIO CTENEHM nonuve-
pv3aummn: noriMmepaHanorMyHbie NpeBpaLleHns U BHYT-
pUMOrEKYNsipHbIE peakumn. Vcnonb3oBaHne 3TuX peak-
UM ONst NOIyYEHUst HOBbIX MONMMEPOB. XUMUYECKME
peakuun, NpMBOAsILLME K U3MEHEHUIO CTEMEHW NONMMEPU-
3auvm. [lectpykums n ctabunmsaums nonvMepos. Oenonu-
mepuzauus. CluimBaHWe NONMMEPOB: ByrKaHWU3aLWs
Kay4yykoB, OTBEpPXAEHWEe 3MNOKCUAHbIX CMOM. TeHaeH-
LU pasBUTUSE XMMUKU BbICOKOMOJSEKYNAPHBLIX coeanHe-
HUR. HoBble MoNMMepbl N HanpaBneHUss UX UCNONb30-
BaHUs.

3. llabopaTopHble 3aHATUSA

3.1

Makpomonekynbl 1 ux no-
BeAeHne B pacTBope.

OnpegeneHve MONeKynspHOW Macchbl NONMCTMpona.
OueHka MonuMancnepcHOCTM MaKpPOMOIEKyrl MeToaoM
TypOMaNMETPUYECKOro TUTPOBAHMSI.

OnpegeneHve pacTBOPUMOCTMU.

3.2

I'Ionwmeprle Tena.

MocTpoeHne anddepeHUnansHbIX TepMoOMEXaHu4ve-
CKUX KPMBBIX.

lMocTpoeHne KpuBOW cocTaBa comonMmepa U pacdet
KOHCTaHT cononvMmepusaumm cTuporna u MeTunmeTak-
punara.

OnpepeneHne MONEKYNsIpHO-MAcCOBbIX  XapakTepu-
CTMK METOAOM 3KCKIMIO3MBHON Xpomartorpadum.

3.3

CuvHTes3 nonumepos.

Monumepwmsauus cTupona B CyCcneH3mm.
Monumepwmsauus ctupona B 6noke.

Monumepwmsauus cTupona B 3MyrnbCuu.
Monumepusauus metTunmeTakpunarta B bnoke.
Monumepwnsauus BuHUNayeTata B aMynbCUn.
Monumepwusauus BUHUNaueTarta B CyCrneH3uu.
Monumepusauus BuHUNaleTata B pacTBope.
Cononumepusaunsi cTupona n MeTakpunoBown KUCOTbI
B CYCMNeEH3UW.

MonukoHaeHcaumMa OUSTUNEHITIMKONA C aAunMHOBOM
KMCNOTON B pacTBoOpe.

MonukoHaeHcaumnsa dpeHona u dopmarnbaerna.
MopenupoBaHve npolecca WMOHHO-KOOPAMHALIMOHHOM
nonumepusaunmn aTunexHa.

3.4

Xnmun4yeckne cBoncTea um
XUMMYECKNe npespaLleHus
BbICOKOMOEKYISPHbIX CO-
eanHeHnn. ecTpykums u

ctabunmnsaums NnoJINMEPOB.

TepMuyeckass aenonumepusaums nosiMMeTUNMeTak-
punaTa.

MonuMepaHanormyHble NpesBpaLleHns NoNMBUHUIOBO-
ro cnupTa.

Mony4yeHve 1 CBOMCTBA HUTPATOB LIENMONo3bl.

13.2. Tembl (pa3aenbl) AUCLUNIIUHBI U BUAbI 3aHATUNA

Bugbl 3aHaTWi (YacoB)
Ne HanmeHoBaHue TemMbl
MpakTnye- JlabopaTtop- CamocTosaTenbHas
n/n (pasgena) gucumnimHbl Jlexkymmn Bcero
ckue Hble paboTta
OCHOBHbIE onpeneneHuns, NoHs-
1 | TMa M TEpPMUHBI HAYKN O nonmme- 2 2 4
pax
Knaccudukaumsa nonmmepos B
o | 33BMCMMOCTM OT NPOMCXOKAEHMS, 5 5 4
XUMUYECKOrO COCTaBa U CTPOEHMS
OCHOBHOW Lienu.
3 | BHyTpuMoOneKkynsapHble BpaLleHus 2 3 5




1 rnbkocTb MakpomMonekyn. Mo-
Jenb cBOOOAHO-COYNIEHEHHOM
uenn. CpegHue pasmepbl Makpo-
MOMeKyn C y4eTOM NOCTOSIHCTBA
BaneHTHbIX yrnos. KoHdurypauum-
OHHble N30Mepbl B MakpOMOIeKy-
nax nofiMmMmepoB MOHO3aMeLLEeH-
HbIX 9TUNEHoB 1 aneHoB. CTepeo-
perynsipHble noanMepsbl.

KonnyectBeHHble XxapakTepUCTUKN
rmbkocTn MakpomMornekyn. OyHk-
Uus pacnpeneneHnsi pacCcToaHUN
mMexay KoHuamu cBobogHo-
couneHeHHou uenu (FayccoBbl
knyokn). CBs3b rMOKOCTM (KECTKO-
CTW) MaKpOMOJEKYI C UX Xumu4e-
CKUM CTPOEHUNEM.

TepmognHammnyeckoe noBegeHne
MaKpOMOIEKyrn B pacTBOpeE 1 ero
OCOBEHHOCTU MO CPaABHEHMIO C
nosegeHneM HU3KOMOJEKYNAPHbIX
BelecTB. HeBo3MyLLEeHHbIE pas-
Mepbl MakpoMOMeKyn B pacTBope
N OLUEeHKa rMBKOCTHU.

PuU3nKo-xmMmMmyeckme OCHOBbI 1
MeToabl (hpaKkUMOHUPOBaHMS.
CeeTopaccesiHne Kak MeTog or-
peAeneHusl cpegHemMaccoBON MO-
nekynsipHon maccoel BMC. 'mgpo-
ONHaMU4eckme CBONCTBA MaKpo-
MOJIEKYT.

BuckosumeTtpusa — metoq onpege-
NeHus cpegHeBA3KOCTHOW More-
KynsipHow maccbl. KoHueHTpupo-
BaHHble pacTBOPbI MOMMEPOB U
renu. NonuanekTponuTsol.

CTpyKkTypa 1 OCHOBHbIE (husnye-
CKue CBONCTBAa NOMMMEPHbIX Ter.
AMOpPHbIE 1 KpUCTannyeckue
nonumMepsl. Boicokoanactunyeckoe,
CTeknoobpasHoe 1 BA3KOTEKyYee
coctosiHue. MNnacTtudurkauus no-
nuvepoB. OpMeHTUPOBAHHbIE
CTPYKTYPbl KPUCTaNIN4YEeCKnX n
aMOpdHbIX NONNMEPOB.

PagvkansHas romononumepmsa-
umsa. MexaHuam, kuHeTuka. Mone-
KyrisipHasi Macca 1 MOMeKyrnsipHo-
MaccoBoe pacnpegenexue. NHru-
6utopbl 1 3amegnuTenn. AyTouH-
rmévpoBaHue anmnuribHbIX MOHO-
MepoB. 3aBUCUMOCTb peaKkLNoH-
HOW cnNocoBHOCTM BUHUITOBLIX MO-
HOMEpPOB OT CTPOEHNS U APYrnx
haKTopOoB.

10

KOMI'IJ'IeKCHO-pa,D,I/IKaJ'IbHaﬂ nonun-
Mepunsauyna BUHUIIOBbIX MOHOMeE-
poB. PagukanbHasa n KOMMNEKCHO-
paaukanbHaa cononnMmepusaunin.
KuBas MoHHas 1 NceBooXmBas
pagukKanbHaa noammepusaumna.

11

KaTnoHHas nonumepusauus. O6-
LLIas XapakTepucTuKa, MexaHuam,
KMHEeTMYeckne oco6EeHHOCTH.




12

AHWOHHasA N aHUOHHO-
KOOpAWHaLMOHHas nonmmepusa-
LK1 B NPUCYTCTBUN FTOMOTFEHHbIX U 2 2 4
reTeporeHHbIX KaTanM3aTopos
Tvna LUurnepa-Harra.

13

MonunkoHgeHcaums. Tunbl peak-
LM nonukoHaeHcaunn. NonnkoH-
OeHcauunoHHoe paBHoBecue. Mo-
nekynapHaa macca u Monekynsp- 2 4 2 9
HO-MaccoBOe pacnpeneneHve npu
nonukoHaeHcaumu. [lectpykums
npv NONMKOHAEHcauuu.

14

OcobeHHOCTY peakumii MakpoMore-
Kyn. XMu4yeckue peakumm, He npu-
BOOSILUME K UBMEHEHWIO CTENEHM
nonvMMepusaumu; nonmMepaHarso-
MMYHblE NPEBPaLLEHUST U BHYTPUMO-
nekynsipHble peakumn. Mcnonb3oBa-
HWe 3TUX peakLuii ans nonyyeHus
HOBbIX NOJIMMEPOB.

15

Xummyeckme peakumm, npuBoas-
LLME K UBMEHEHUIO CTEMNEHN Nomnu-
Mepusauuy. Jectpykums n crabunu-
3auust NOIMMEPOB.

16

,El,enonmmepmauvm. CwwuBaHne
NnonMMeposB: BYyJNKaHNU3auna Kayyy-
KOB, OTBEpPXXAEHNE 3NOKCUOHbIX
cMon.

17

TeHaeHunn pa3BuUTUA XmmMmnn Bbl-
COKOMOIEKYINAPHbIX coeguHEHNI.
HoBble nosinMepbl N HanpaBJlieHNA
MX Ucnornib3oBaHuA. nOﬂI/IMepr
Ona HaHOTeXHONormm N NHAyCcT-
pun HAHOCUCTEM.

Wtoro: 36 36 36 108

14

-n
-n

. MeToanyeckue ykasaHusa Ansa obyyarowmxcs no 0CBOEHMNIO AUCLUMIIUHDI
B yyebHOM npouecce ncnonbayotca cnegyowmne gopmbl paboThi:

poBeAdeHue nekunn,

poBefeHne nabopaTopHbIX pabor,

- 3aHATUA B MHTEpPaKTUBHOM dhopMe (Ouckyccum),
- BHeayauTopHasa camocTtodaTenbHas paboTa CTyAeHTOB.

—

N —

OpFaHI/I3aLI,I/10HHa$I CTPYKTYypa NEKUMNOHHOIO 3aHATUA:

. dopmynupoBka TeMbI, LieNen 3aHATKS, NocTaHOBKa NPo6nemMHoro Bonpoca.
. PazbsicHeHMe BONpocoB TEOPETUYECKOTO U NMPaKTUYECKOro NiaHa Ans pelleHns NnocTaBneH-

HOWM Npobnembi.

. PaccmoTpeHue nyTen pelueHns npobnemMHOro Bonpoca Ha KOHKPeTHbIX Mpumepax.
. 3akntoyeHne, hopMynnpoBKa BbIBOLOB.
. dopmynupoBka 3agaHus Ans camMoCTOoATENbHON AoMaluHel paboTbl. O3ByYMBaHME TEMBI

criefyoLLero 3aHaTus.
OpraHu3aumoHHas CTpykTypa NlabopaTopHOro 3aHATUS:

. dopmynupoBka Lenen 3aHATUS U OTBETbl Ha BOMPOCHI CTYAEHTOB.
. O3HaKomneHne ¢ TeopPEeTMYECKO OCHOBOWM paboThbl, OCHOBHbLIMW MPUEMaMM N TEXHUKON

6esonacHocTu npu paboTe ¢ MCnonb3yembiMn Npubopammn n peakTMBamum.

. BbInonHeHWe akcnepvMeHTanbHoM 4acTu paboTsbl.
. O6bpaboTka aKkcnepMMeHTanbHbIX pe3ynbTaToB U NPeaoCTaBleHne Ux Ans npeasapuTenbHOn

NpoBepKKN NpenoaasaTento.
3awmTa nabopaTtopHon paboTbl NPOBOAUTCA C LIENbI BbISIBIEHNSA YPOBHS OCBOEHUSA Ma-

Tepuana no TemMaTuke paboTbl, CNOCOGHOCTM AaTb NpPaBUIbHYHO TPAKTOBKY pesynbTaTtam, nomny-




YeHHbIM MpK BbINOMHEHMM paboTbl. 3awuTa paboTbl 3aknoyaeTca B obopmneHnn pabor, ycT-
HoWn BGecepe npenogaBaTens Co CTYAEHTOM MO NoslyYeHHbIM B paboTe pesynbTataM U OCHOB-
HbIM TEOPETUYECKUM MOHATUAM NO TeMe paboThbl.

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

KOHTpONb 0OCBOEHUS TeOopeTMYecKoro martepuana npoBOAUTCA MOcne MpOoCnyLnBaHUS
CTyAEHTaMUN NEKUMOHHOro mMatepuana no Kaxaon Teme B BUAE KOMNMOKBMYMA WM BbINOSIHEHNS
AOMaLlHMX 3afaHui. BeinonHeHne gomaluHMX 3aflaHUK KOHTponupyeTt nekTtop. ExeHenenbHo
CTYOEHTbI UMEIOT BO3MOXHOCTb BbISICHATL BCE BOMNPOCHI, OCBOEHME KOTOPbIX Bbl3blBAET TPYLHO-
CTUW, Ha KOHCYNbTauusaX C NIEKTOPOM B CreumanbHO OTBEAEHHbIE AN 3TOr0 KOHTaKTHbIE Yachkl.

15. Nepe4yeHb OCHOBHOMW U AONOJSIHUTENIbLHON NUTEpPaTypbl, peCypcoB UHTEPHET, Heob6Xxo-

AUMbIX OnA oCBOeHnsaA AuCumnnJimHbI
a) OCHOBHaga nuteparypa:

Ne n/n MCTOYHMK

1 BbicokomonekynspHble coeamHeHus : y4ebHuk n npaktukym ans sy3os / M. C. ApxakoB [u ap.] ;
nog pepakumen A. b. 3esanHa. — Mocksa : FOpanTt, 2020. — 340 c.

2 Cemunkos H0.[1. BeegeHnue B xumuio nonumepos/ KO.[1.Cemunkor, C.®. XKunbuos, C.[1. 3anues.
— CaHkT-leTepbypr ; Mockea ; KpacHogap: JlaHb, 2012, — 222 c.

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

4 Kupees B.B. BbicokoMoneKynsipHble coeanHeHuns : y4ebHuK anst akagemumdeckoro 6akanaspuara:
B 2 4./ B.B. KupeeB .— Mocksa : KOpawrt, 2019 .

5 Knenun B.W. BbicokoMmonekynsipHble coeguHeHust : y4ebHuk / B.. Knenun, U.B. deayceHko .—
M3a. 2-e, ucnp. — CaHkt-lNeTepbypr ; Mocksa ; KpacHogap : JlaHb, 2013 .— 508 c.

6) gononHWTEnNbHasa nNuTepartypa:

Ne n/n NcTOYHMK

WnwoHok M.B. CtpykTypa nonumepHbix Ten/ M.B. LlnwoHok .— MuHck : BI'Y, 2003 .— 36 c.
Pabek A. OkcnepumeHTanbHble MeToAdbl B Xumnn nonumepos / A.Pabek. - M. : Mup, 1983. - Y.1.

6 - 384 c.; -4.2. - 480 c.

7 MpakTukym no xumuun n dusnke nonmmepos / nog peg. B.®.KypeHkosa. - M. : Xumus, 1995. -
256 c.

8 Tarep A. A. dusnkoxumus nonumepos / A. A. Tarep. - M.: Xumus, 2007. - 544c.

9 oBapukep B. P. Monumeps! / B. P. MoBapukep, H. B. BucsaHatxaH, k. Wpuaxap. - M.: UHocTp.
mnT.,1990. — 396 c.

10 KabaHoB B. A. KomnnekcHo-pagukaneHasa nonuvepusaums/B. A. KabaHos, B. 1. 3y6os, HO. [.
Cemuukos. - M.: Hayka, 1987. — 256 c.

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

12 PykoBoAcTBO k npakTnyeckum pabotam no xumum nonumepos / nog ped. MieaHosa

B.C.- Il.: M3p-Bo JI'Y, 1982. - 176 c.

Asepko-AHToHOBMY U.10. MeToabl uccnegoBaHus CTPYKTYpbl U CBOMCTB MONIMMEPOB.
13 YyebHoe nocobue / ABepko-AHToHOBUY U.1O., BukmynnuH P.T. —Ka3aHb.: /3a-B0
KI'TY, 2002. — 604 c.

B) MH(pOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTerbHbIe pecypchl (oduLnanbHblie pecypcbl UHTEPHET)*:

Ne n/n Pecypc
14 "YHunBepcuteTckasa bubnmnoteka online", http://biblioclub.ru/
15 ONeKTPOHHO-0MBNMoTeyHasn cuctema "KoHcynbTaHT cTygeHTa", http://www.studmedlib.ru
16 https://www.lib.vsu.ru - 3oHanbHasa Hay4Has 6ubnunoteka BIY.
http://www.en.edu.ru/ - EcTeCTBEHHO-Hay4HbIA 06pa3oBaTeNbHbIN NopTan - SABMASAETCA COCTaB-
17 HoW YacTbto cbegepanbHoro noprana "Poccuiickoe obpasoBanue”. CoaepXuT pecypcbl U CCbifl-

KV Ha pecypcbl N0 eCTECTBEHHO-HAYYHBIM ANCUMNNINHAM (pr3unka, Xumust n Gruonorus).
http://window.edu.ru/ - nHcpopmaumnoHHas cuctema «EgnHoe okHO poctyna k obpasoBarernb-

18

HbIM pecypcamy.

http://www.elibrary.ru —Hay4yHasi anektpoHHas 6ubnuoteka eLIBRARY.RU - kpynHewwmniiz poc-
19 CUNCKNA MHCOPMALIMOHHBIA nopTan B 0b6nacty Hayku, TEXHOMOMMKU, MeAULMHEI 1 06pa3oBaHus,

cogepxawmm pecepatbl 1 NOMHbIE TEKCTBI Gonee 12 MIH. HayyHbIX cTaTten u nyénukaumin. Ha
nnatgopme eLIBRARY.RU pgoctynHbl anekTpoHHble Bepcumn 6onee 1400 poCCUMCKMX HayYHO-



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3364&TERM=%D0%9A%D0%BB%D0%B5%D0%BD%D0%B8%D0%BD,%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%98%D0%BE%D1%81%D0%B8%D1%84%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3364&TERM=%D0%A8%D0%B8%D1%88%D0%BE%D0%BD%D0%BE%D0%BA,%20%D0%9C%D0%B0%D1%80%D0%B3%D0%B0%D1%80%D0%B8%D1%82%D0%B0%20%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/url.php?url=http://biblioclub.ru/
https://lib.vsu.ru/url.php?url=http://www.studmedlib.ru
http://www.en.edu.ru/
http://window.edu.ru/
http://www.elibrary.ru/

| | TeXHUYECKNX XypHaroB, B TOM yucne 6onee 500 xypHanoB B OTKPLITOM AOCTYMe. |

16. NepeyeHb y4eOHO-MeTOANYECKOrO obecneyeHust Ans CamocTosTeNnbHOM paboThbl

Ne n/n NcToYHmK

1 KysHeuos B.A. lMpakTukym no BbICOKOMONEKYNsSpHbIM coegnHeHmnam / B.A. KysHeuos. - Bopo-
Hex: M3ao.nom BIY, 2014. - 166 c.

> BbicokomonekynspHble coeamHeHns: metoanyeckme ykasanus / coct.: A. C. Llectakos u ap. —
BopoHex : BI'Y, 2015. — 36 c.

3 UHcTpykuma no TexHuke 6esonacHocTy npy pabote B nabopatopumn ¢ NpUMEHEHNEM XUMUYECKUX
BellecTB. BopoHex : BI'Y, 2002 — 33 c.

4 MpakTnkym no BbICOKOMONEKYNAPHbIM coeauHeHunsim /noa pea. B. A. KabaHosa. - M.: Xumus,
1985. - 224 c.

17. Obpa3oBaTenbHble TEXHONOrNU, UCNonb3yeMble Npu peanusaumm y4ebHom gucumn-
JNINHbI, BKNOYaa AUCTaHLUUOHHbIe oOpa3oBaTtenbHble TexHonoruu (JOT), aneKTpoHHoe
obyyeHue (30), cmewaHHOe OOy4eHue:

Mpu peanusauun ANCUUNINHBLI UCNOMB3YIOTCA Kraccuveckne obpasoBaTternbHble TEXHOMO-
rmn 6e3 3ameHbl ayaANTOPHbIX 3aHATUI (Nekumi n nabopatopHbix 3aHATMIA) Ha [OT. OCHOBHblEe
TUNbI NEKUMA — BBOAHbIE NeKuun (B Havyane nyvyeHms QUCUMnivHbl) U MHPOPMALMOHHbIE NeK-
UMM c Bu3yanusaumen (MynbTumeguinHble npeseHtauumn). lNposeneHne Tekywmnx atrectaumm u
NPOMEXYTOYHbIX aTTecTaumn ocyecTensaeTcs B opme ycTHoro cobecegoBanms no KMM. Ca-
MocTosiTeNbHaa paboTta No BceM pasgenam npegnonaraeT BbiNosiHEHWE 0ba3aTenbHbIX NUCH-
MEHHbIX JOMALLHUX 3a4aHuUMN.

Mpn peanusaumm y4ebHOM OUCUUNIIMHBI UCMONb3YIOTCS 3NEeMEHTbI 3NEeKTPOHHOro oby4ye-
HUA W pasnuyHble OMCTaHUMOHHbIE obpasoBaTterbHble TEXHONOMK, NO3BoMnsOWmMe obecneyu-
BaTb OMNocpefoBaHHOE B3aMMOLENCTBUE (Ha paccTosHUKM) npenogasaTtenen U obyyaroLmxcs,
BKMNOYAA MHCTPYMEHTbl  3NIEKTPOHHOM  MHGOpMaLMOHHO-0bpa3oBaTenbHon cpeabl BlY
«ONEKTPOHHbIN yHUBEepcuTeT Bl'Y» (https://edu.vsu.ru) n/mnu ‘MOOK BIry”
(https://mooc.vsu.ru), npoBefeHne BeOMHApPOB, BUAEOKOH(EpeHUUn (B TOM 4uUcne C
npumeHeHnem cepsucoB Zoom, Discord wn pfgp.), B3aMmogencTBue B  COLCETSX,
nocpenCcTBOM 3SIEKTPOHHOM NOYThl, MECCEHKEPOB.

18. MaTepnanbHoO-TeEXHU4YECKOE obecneyeHme QUCLUNIINHDI:
Mpunbopbl 4N pa3roHK MOHOMEPOB B YCIOBUSAX Bakyyma.
Mpubopbl 4ns npoBefeHNst NoNMMepusaumnm

Mpubopbl 4ns NpoBeAeHUs1 NONNKOHAEHCALMM

Mpnbop ans TepMoaecTpykumm nonMmepa

Mpnbop PepoToBa Ansa onpeageneHs HabyxaemMocTu.
Pedpaktometp NP®-454 B2M

BuckoaumeTtpbl OcTtBanbga-lNuHkesnya, BIMK n Y66enoge.
TuTpoBarbHas ycTaHoBKa.

Becbl aHanuTtuyeckue.

10. Becbl TEXHO-XMUYECKME.

11. MogynbHbIN CNEKTPOMETP OUHAMMYECKOrO 1 cTaTu4eckoro paccesHust ceeta Photocor-Complex.
12. KomnbioTep.

13. TypbugumeTp.

14. YneTpa3BykoBOM gucnepraTop.

15. BogocTpyviHble HAcoChbl.

16. Wkad cywmrnbHbIn

17. Wkad BakyymMHbIN.

18. ®otomeTp KPK-3 «30M3»

19. Annapatbl CokcneTa.

20. TepmocTaThbl.

CoNOOA~WNE

19. OueHo4HbIe cpeacTBa AN NPOBEeAEHNA TEKYLEN N NPOMEXYTOYHON aTTecTauum
Mopsaaok oueHkn 0cBOEHNA obyyarowmmmncs y4ebHoro matepmana onpeaensieTcs co-
AepXXaHnem crneayrLwmnx pasaenos ANCUUNIINHDIL


https://edu.vsu.ru/
https://mooc.vsu.ru/

Ne HanmeHoBaHue pasge- Komne- NuaukaTop(bl)
n/n | naAucuMnnnHel (mogay- TeHuns(n) OOCTMKEHNSA OueHouYHbIe cpeacTBa
ns) KoMMeTeHLUn
Ponb Haykn 0 BbICOKO-
MOIEKYISPHbIX coeau-
1 HEHUAX B HAay4HO- OnK-1 OrikK-1.3 TecToBble 3agaHu4
" | TEXHUYEeCKOM nporpecce
N OCHOBHbIE 3Tanbl ee
pasBuUTKS.
Knaccuduvkauusa nonum- OrMK-1.1, OMNK-
5 MEpPOB 1 NPOLIECCOB X OlK-1, 1.2, OMNK-1.3, Eig:j:f::aﬂa::;ﬂ
" | obpasoBaHus. HomeHk- | OlK-2 OrlK-1.4, A
narypa. OriK-2.2
OrlK-1.1, JlabopaTopHble paboThl
3 Makpomornekynbl 1 ux OMK-1 OrlK-1.2, JomaluHne 3agaHus
" | noBeaeHne B pacTBope. OrlnK-1.3. Konnoksnym
OlK-1.4
OlK-1.3.
4, | NonumepHble Tena. OrK-1 OMK-1.4 [MpakTMKOOPUEHTNPOBAHHbIE 3a4aHUA
8253; JlabopaTopHble paboThl,
5. | CuHTEe3 nonMmepos. OTllK-2 ONK-2.3, Konnokenym
OlK-2.4
Xnmunyeckme cBoncTea u
XUMUYeCKne npespa- OrnkK-2.1, Nla6opaTopHble paBoTbi
LLIEHNS1 BLICOKOMOJEKY- OnkK-2.2, '
6. FISIPHBIX COBANHEHMiA. OTllK-2 ONK-2.3, TecToBbIE 3a8aHUA,
Hectpykuns n ctabunu- OlMK-2.4
3auusi NoNMMepoB

lMpomexyToyHasa aTTecTtaumsi
dopma KOHTpOns — 3a4eT

MNepeyeHb BONpOCOB

OIlNK-1 Cnocob6eH ncnonb3oBaTb NpU peLleHUU 3aaay npocgeccMoHanbHON AeATesNIbHO-
CTU NOHUMaHMEe TeOpPeTUYECKUX OCHOB XMMUU, (PU3NKK MaTepuanoB U MEXaHUKN MaTe-

OrlK-1.1 Ucnonb3yeT Npu pelieHMU 3aaay npocgeccMoHanbHON AeATENbHOCTH
OrlK-1.2 Ucnonb3yeT Nnpu pelieHMU 3aaayd npocgeccmoHanbLHON AeATENbHOCTH

OrlK-1.3 Ucnonb3yeT npu pelieHMU 3aaay npocgeccMoHanbHON AeATENbHOCTH

TeopeTn4eCKux pa60T C ncnosfib3oBaHnemMm TeopeTn4eCKnx oCHOB XMMun, (bVI3VIKVI n mMe-

1. MonekynspHas Macca nonMMeTUIMETaKpuUIaTa Co CTeneHbio nonnMepusaumm 80 paBHa:

PoHA OLEHOYHbIX cpeancTte C(IbOpMMpOBaHHOCTM KOMNeTeHUUNn

puanos

YyeCcKue OCHOBbI (*WI3VIKO-XVIMVIVI nonynpoBoaoHUKOBbLIX MaTepuanoB

YeCcKue OCHOBbI CTPYKTYPHOM XMMUN HEOPraHUYECKUX MaTep1anos

YyecKkue OCHOBbI MEXaHUKM MaTepuanoB
OlMK-1.4 NpeanaraeT uHTepnpeTaLunio pe3ynbTaToB 3KCNEPUMEHTOB U pacyeTHO-

e 6720
e 8000

XaHUKN MmaTepunanosB

MNMepeyeHb 3apaHun ans npoBepkn cPoOpMUPOBAHHOCTU KOMNETEHLUN:
1) TecTOBbIE 3afaHVS:

TeopeTu-

TeopeTu-

TeopeTu-



8160
6880

AueTunuennonosa - 3T0:

CUHTETUYECKMI NOSIUMED;

WUCKYCCTBEHHbIN NOANMED;

NPUPOAHbLIA NonMMep.

PU3NYECKNMU COCTOSHUSIMU aMOpCbeIX NnoJiIMMepPOB ABJIAKOTCA:

TONbKO BbICOKO3MACTUYHbIE;
TONbKO BSA3KOTEKYUUE;
TONbKO CTEKNOOOpAasHbIE;

BC€ 13 nepevymncrieHHblXx.

[lns ocyuiecTBNeHNs npoLecca KpucTannmsauum nonmMepoB Heobxoammo:

BblIGOp TEMNepaTypbl KpUcTannmaaumm Hmxke Tc;
MWHMMarbHas rMGKOCTb NONMMepa;

PErynapHOCTb XMMNYECKOIro U reomMmeTpmn4eckoro CTpoeHnd MakpoOMOJIEeKY/IT,

BbINOSIHEHNE YCMOBUS NSIOTHOW YNAKOBKM MaKpPOMOSMEKYN B KPUCTANIIMYECKON CTPYK-

TYpE,
Bbl60p TeMnepartypbl Kpuctanmndaumm Bbille TeMnepartypbl CTeKnoBaHu4A

Tc nonumepa.

2) pac4yeTHble 3aga4vn nnn 3agaHna ¢ KOPOTKMM OTBETOM.

1.

Cpe

OHAA MonekynspHasi macca cuctembl, coctoswen n3s 10 monekyn ¢ maccoun 4000, 40

monekyn ¢ maccor 10000 n 50 monekyn ¢ maccon 40000 pasHa 24400. NMpwn atom cpea-

HAS MOSEeKynapHas macca aBnseTcs: ... (YNCNoBOWn)

3Ha4YeHnss Kakmx cpeagHunx MOJIEKYNAPHbIX MaccC HeobOxoaumbl Ons pacyeTa nonuguc-

nepcHoctn? (CpegHemaccoBas 1 cpegHe4vmcrioBas)

Ha pucyHke npuBegeHbl Qy - yncnosble pyHkummn MMP aByx obpasuoB nonumepa. MNpa-
BUSIbHBIM 3aKNOYEHNEM O CpeLHEMACCOBbIX MOMEKYNAPHbIX Maccax My obpasuos 1 1 2
1

asnsaetca ... (My(1) < My (2))

Qut

=Y



3) cumyauuoHHble, MPaKMUKO-0pUEeHMUPOBaHHbIe 3adayqu / MUHU-KeUChbI:

1. HapwucoBaTtb xumuyeckme opMyrsibl CreayroLmx NoMMepPOB, PachosoXnB UX B NOpsiake
yOblBaHWS TMOGKOCTU LLENKW: NOMMaKpMIioBas KMCnoTa, NoNMaTUNEH, NONMNPONUIEH, NONK-
3TUNEeHoKcua.

o CH3 O._OH
n n n

2. Ha-
pucoBaTb TEpMOMEXaHUYeCKMe KpuBble Ans 06pasLoB aTaKTUYECKUX NONUMETUNIMETaK-
punarta n nonunaobyTuneHa OAMHaKOBbIX MOSEKYNSPHbIX Macc. YkasaTb U Ha3BaTb TOY-
KM TeMnepaTypHbIX nepexoaos. HapucoBatb xummuyeckue opmMyrbl NONMMepoB
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4) membl 3cce:

1. Kakumu akcnepuMMeHTanbHbIMKU MeTO4aMu MU Kak MOXHO onpeaenuTb TaTa- Temnepartypy
pactBopa nonumepa?

UN3mepeHue napuyuanbHO20 OaerieHus pacmeopumersisda Had pacmeopom riosiumepa

Ecnu mMbl paccmatpuBaeM OBYXKOMMOHEHTHYKO CUCTEMY MONMMEpP-PacTBOpUTENb, TO B
rasoBylo a3y MOXEeT BbINTM TONbKO pacTBOPUTENb, MONUMEpP He MMeeT ra3oobpasHoro co-
cTosiHus. BBoasaTca crnepylolwme MHOEKCbI: «1» - Bcerga OTHOCUTCS K pacTBOPUTENO, «2» - K

nonumepy. B atom cnyyae 3akoH Paynsa 6yaeT BoirnsigeTb crieayowmm obpasom:

xl




roe E]— [laBneHve NapoB PacTBOPUTENS Hag PacTBOPOM, — [aBrneHue napa 4McToro pac-
TBOpUTENS, E]— MoInbHas oons nonvmMepa, E]— MOIbHas JONsA pacTBOPUTENS.

B nonumepHbIX pacTBopax BO3HMKAKOT MOSIOXUTESbHbIE U OTpUUaTerNbHble OTKIMOHEHUA
noBefeHUsi pearnibHOro pacTtBopa OT mAeanbHOro criyyasi, KoTopble OMMCLIBAOTCH 3aKOHOM
Payns.

[na KOHKPEeTHOM Napbl NOSIMMeEpP-pacTBOpPUTENb CUMa B3auMOOENCTBUS NosiMMmepa u pac-
TBOpUTENA ByaeT onpeaenaTbcs TemnepaTypon. Mpuyem 3gecb BO3MOXHbBI ABa BapuvaHTa npwm
NnoBbILLEHUN TeMnepaTypbl: MO0 yxyaweHue, Nubo ynydweHne cpoacTea. MeHaa Temnepary-
Py, MOXHO NepexoamnTb OT OAHOrO Criyyas K Apyromy 1 B NPOMEXYyTKe BO3HUKHET Takasi Temne-
paTypa, Npu KOTOPOW B3auMOAENCTBME NONUMEP-NoNnumep ~ NonMmep-pacTtBoOpuUTEnb, YTO Npu-
BeJeT K COOTBETCTBUMIO NOBEAEHNS peanbHOro pacTeopa 3akoHy Payns. Ota Temnepartypa, npu
KoTopon Habntogaetca dopManbHoe COOTBETCTBME 3akoHy Paynsa — HasbiBaeTca &
memnepamypodl.

Ocmomempus

Mo Tem e caMbiM MpUYUHAM, pearibHble CUCTEMbI 3HAYUTENbHO OTKIMOHAKTCA OT uae-

anbHOro NoBeAeHus!, Kak B NOMOXUTESbHYIO CTOPOHY, Tak U B oTpuuaTensHyto. [1nsg nonumepos

3TN 3aBUCUMOCTHU I'IpFIMOJ'II/IHGI7IHbI M BblMMAONUT cneayrwmnm 06pasoM:

xl

KoadhpmumneHt @ XapakTepuayeT TaHreHC yrna HaknoHa faHHOW npsMon. A koapuuneHT

onucbiBaeT OTCEYKY Ha OCU OpAuHaT.

,D,J'IFI NOoJIMMEpPHbIX PacTBOPOB Mbl UMeEeEM [Ba BUPUAJIbHbIX KOSCb(*)I/ILI,I/IeHTaZ |E]O6paTHO

nponopunoHaneH MOJ'IeKyJ'IFIpHOI7I mMacce ( IEI), a IE oTBeYaeT 3a TaHreHcC yrna HaKroHa npsa-

: f

:/ U, >0
\

h, <0

[
»

c

3aBUCUMOCTb npmnBeaeHHOro OCMOTMYECKOro gaBrieHnA OT KOHUEHTpauun ana XxopoLwero n nroxoro
pacTeopuTens



[na cnyyas |[x] | TaHreHC yrna HakioHa nosioxurenieH. 3To cry4aii XOpoLUero pacTeo-

puTend, Nno03ToOMy nNpu yBeliM4eHN KOHUEeHTpaunn npmeegeHHoe oCMOTU4YeCkoe gaBlieHne yBe-
nuymnBaeTcs. OTO 3HAYUT, YTO YeMm BonbLue nonunmepa B NeBon YacTn A4Yenkun, Tem bonblue OH

cTArMBaeT Ha cebsa pacTBOpUTENS M3 NPaBoii YacTu, OCMOTUYECKOE AaBneHue pacTeT.

Cnyyait | [x] — NIOXOW pacTBopuTEnb. Yem BGornblle nonumMmepa B JIEBOM YacCTU SYENKN,

TEM CUINbHEEe OH BbiTarlkMBaeT pacTBOpUTESb U3 siYelrkn. Mo3TOMy C yBENMYEHNEM KOHLEHTpa-

LU nofinMmepa oCMOTUYECKOE AaBJiEHUE NadaeT.

B 0-ycnoBusax |[x] |, 9TO MOXeT ObITb crnyyan 6-pacTBopuTens unu Ang AaHHoW napbl

nosiMMmep-pacTBopuTerns cnyyan 0-temnepartypbl.

OrlK-2 Cnoco6eH npoBoaUTbL C COGNOAEHNEM HOPM TEXHUKU 6e30MacHOCTU IKcnepu-
MEHT MO CUHTE3Y U aHaNu3y XMMMU4YeCK1MX BelecTB, UCCneaoBaHUIO peakumun, NpoLieccoB
M mMaTepuanoB, AUarHocTuke PrU3nYecKNX U MexaHM4eCKknx CBOMCTB MaTepuarnoB

OrlK-2.1 PaboTaeT ¢ XMMUYECKMMU BelyecTBaMu C cObnogeHMeM HOpM TeXHUKU 6e3o-
NnacHoCTU
OlK-2.2 NMpoBoagnUT 3KCNEepMMEHT NO UCCNeAoBaHUIO peaKkuni, NpoLeccoB U MaTepuanoB
C Ucnonb3oBaHMEM CTaHAAPTU3NPOBaHHbLIX Npoueayp
OrlK-2.3 NMpoBoanT cTaHAapTHbIE onepauvu No AUarHoCTUKe (PU3n4eCcKnx n XMMmM4ecKknx
CBOWCTB MaTepuanos
OrlK-2.4 NMpoBoauT nccnenoBaHns CBOMCTB BeLLECTB U MaTepuanoB C UCNOJNIb30BaHMEM
CEepPUUHOro Hay4Horo o6opyaoBaHus

MNepeyeHb 3agaHun ansa npoBepku cchopMNMPOBaAHHOCTU KOMMNETEHLUK:
1) mecmossie 3adaHusi:
1. MpuHuUMNManbHOEe OTNMYNE peakunin NoIMMepMU3aLnn N NONMKOHAEHCALUMN CBA3aHO C:
e pasnMyMeM B MEXaHM3Max XMMUYECKMUX peaKkLmi pocTa NofIMMEpPHbIX Lenen;
e pasNMyYMeM B MEXaHU3Max OrpaHUYEeHNsa PacTyLINX Lenewn;
e COOTBETCTBMEM 3IIEMEHTAPHOINO COCTaBa MOHOMEPOB M OOpa3yrLUMXCA M3 HUX
NONMMepOoB;
e pasnuMunemM MOMEKYNsSPHO-MacCcoBbIX pacnpeaeneHnii 06pasyoLmxcsa NoNMMepoB.
2. lMpenapaTtuBHble MeTOAbl (PPAKLUMOHMPOBAHUS NONMMEPOB NO BENMMYUHE MOMEKYISP-
HOW MacCbl OCHOBaHbI:

e Ha pasfM4yHON PacCTBOPUMOCTU MOSIMMEPOB, 3aBUCALLEN OT MOJIEKYNAPHOW MAacChl;

e Ha crnocobHocTH nonMmepa y4actBoBaTb B XMMUYECKUX MNMpeBpaLleHUAX;

e Ha pasyimynax B XMMNM4YE€CKOM COCTaBe B MaKpPOMOJIEKYIT;

e Ha pasnuuusix B CTPYKType MakpoLenen.

3. OCHOBHbIM HegocTaTkoM nonMMepusaummn B macce (6roke) sBnsieTcs:

® CINOXHOCTb OTBOJA BblAeNAOLEerocd Tenna,

e 3arpda3HeHue norimmMmepa,



e BbICOKasi CKOPOCTb MPOLIECCa;
e HUW3KWI BbIXOA, MONMMEpa;

4. KoHdurypaums makpoMoreKkynsipHow Lenu B oTNnyme oT KoHdpopmaumm xapaktepu-
3yeTcsi:

e  (MKCMPOBAHHBLIMW 3HAYEHUAMW KaK ANMH CBA3EN, TaK U BaNIEHTHbIX YITIOB;

° (bVIKCVIpOBaHHbIMVI 3Ha4YeHNAMUM TOJIbKO AJIMH CBA3N MEeXAy aToOMaMu,

e  (PUKCMPOBAHHLIMU 3HAYEHUSIMU ANVH CBSI3€N, BaNeHTHbIX YITOB U YrNoB Bpalle-
HWS1 BOKPYT CBSI3W OCHOBHOW Lienu;

° (bVIKCVIpOBaHHbIMVI 3HAa4YeHNAMMU TOJIbKO BaAJIEHTHbIX YITIOB;

2) pac4yemHble 3adayu usnu 3adaHusi ¢ KOPOMKUM OMeemom:

1. B
KakoM LIeMHOM MNpoLecce MOXHO Monydntb Gnok-cononumepbl? (AHWMOHHAs NonMMepu-
3auus).

2. Co-

CTaB cononumepa npu pagvkanbHOW cononMMmepusaunm 3aBucuT OT ... (KOHCTaHT CKOpO-
CTen pocTa Lenn UM KOHCTaHT cononmmepusaumn).

3. lNoa pecTpykumen nonMmepoB NOHUMALOT ... (pa3pbiB UNK pacnag OCHOBHOW Lenu nonu-
Mepa 1 6oKOBbIX rpynn MakpoOMONeKyIs).

3) cumyayuoHHbIe, NPakmMuUKo-opueHmMuUpo8aHHble 3adadu / MUHU-KeUChbl:

1. Ha-
30BMTE M KpaTKO OMuIMTE Kakme-nnbo Tpu crnocoba WHULMMPOBAHUSA peakumm pagu-
KarnbHOW nonnmMepusaunm.

Hanbonee pacnpocTpaHeHHbIi METOA4 OCHOBAH Ha OCYLLECTBIIEHUN B Cpeae Mo-
HOMepa TEPMUYECKOrO0 rOMOSIMTUYECKOrO pacnaga HECTOMKMX BEeLWecTB - MHUUMaTo-
poB. B kayecTBe MHMUMATOPOB LUMPOKO UCMOMb3YIOT PasfMyHble TUMbl NEpPeKnucen u
a30CoeaMHEHMS.

B nabopaTtopHOM npakTUKe 4acTo UCMOMb3YKT (POTOXMMUYECKOE WMHULUUPOBA-
HMe, KOTOpOoe OCHOBaHO Ha obpa3oBaHUM CBODOAHbLIX paauKanoB B pesdynbTaTte romo-
NNTUYECKOrO paspbiBa XMMUYECKUX CBA3EN MPU MOMMOLLEHNN KBAHTOB MHULIMNPYIOLLLETO
0bny4eHus nubo monekynamm mMoHomepa, nmbo cneumansHO BBEAEHHBIMU (POTOUHM-
umatopamu unm potoceHcubumnmnsaTopamu.

PagvkanbHas nonumepusaums MoXeT ObiTb Takke Bbl3BaHa AENCTBMEM U3Ny4ye-
HAMW  BbICOKOM 3Heprun  (y-nydamn, ObICTpbIMM  3MNEKTPOHaMK, a-4acTuulamu,
HEMTpoHamMn wn gp.). IATOT cnocod MHUUMMPOBAHUSA Ha3blBAeTCs paavaunoHHO-
XUMUYECKUM.

2. Hapucynte n HasoBuTe BCE BO3MOXHbIE€ KOHPUIypauNOHHbIE N30MepPbI ANA ABYX MOHO-
MEpHbIX 3BeHbeB 1,2-nonubytagueHa u  monekynol 1,4-nonubytaguena. (1,2-
nonubyTagmeH: ronoBa-xBoCT, XBOCT-XBOCT, rofiloBa-ronoea; 1,4-nonmbytaameH: umc-1,4-
nonubyTtaaueH, TpaHc-1,4-nonnbyTagner)

4) membl 3cce:

1. Kakue hakTopbl N Kak BNUSKOT HA MOSEKYNAPHYIO Maccy nonmMmepa, nony4aeMmoro MeTo-
JOM nonukoHaeHcauum?



CpeHsisi CTerneHb MonMMepuaaLmm obpasytoLLerocs nonumepa [Py, B OTCYTCTBUM pe-

aKkumn obpaTHON pOCTY BblpaXkaeTcs B BUAE:

Gl _ 1 _
Pn =2 == =14kl )

B cootBeTcTBMM C 9TUM onpepneneHnem BeJIMHMUHA ﬁ ana noJIMKkoHAeHCaUNOHHbIX

npoueccoB y4nTbIBaeT BKIag BCeX N-MepoB, BKIOYad BKNaag MOoJ1ekyslt MOHOMepOoB, NMPUCyT-
CTBYWOLNX B peaKLI,VIOHHOIZ cpene. (LI,J'IFI nonmmepunsaumnoHHbIX npoueccoB 3Ta BEJIMHYMHA Xa-
paKkTepu3yeT TOJIbKO MOJIEeKyIlbl nonMmMepa 6e3 ydeTa BKraga MOJIEKYI MOHOMepa). Kak

BMOHO U3 ypaBHEHUA lﬁ: NUHENHO BO3pacTaeT BO BpEMEHU peaKLunn:

80 |

°
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3aBUCMMOCTb CpG,EI,HG‘-WICJ'IOBOVI CTeneHn nonmMmepunsaunm ot BpeMeHn peakunn npu nonunkoHgeHcauun

aAVNMHOBOW KUCNOTbI U 3TUMAEHIMMKONSA Npwn 1090C, [1-CH3CeH4SOOH] = 0,4 Mmonb%.

3 ypaBHeHus (1) cnegyeT, YTO BbICOKOMOMEKYNSPHbIE MPOAYKTbI MOTyT OblTb NOny-
YeHbl TONbKO MpuU cTeneHax npespaweHna 6nmskux kK 1 (g>0.95). MNMpn MeHbLIMX cTeneHax
npespaLleHns obpasytoTcs NuLb ONIMFOMEpPHbIE BellecTBa (B OTNU4YMEe OT LEenHOn nonvme-
pusaunn, Korga BbICOKOMONEKYNAPHbIE NPOAYKTbI MOryT 06pa3oBaThCs yxKe Npu camblX Ma-
NbIX CTENEeHsIX NpeBpaLLeHns).

B cootBetctBUM C ypaBHeHMeM (1) Npy NUHENHOW NONIMKOHAEHCAUMWU NpeaenbHoe
3HayeHne cTeneHyn nonumepusaumm OOIMKHO TeopeTuyeckn BecKOHeYHO yBEenuuumBaTbCs C
pocToM . OfHaKO NpaKTUYecku [OCTWYL CTENeHU MonMmepusauumn, npesbiwaolein 10°
oyeHb TpyaHo. OgHa M3 NPUYMH 3TOr0 — TPYAHOCTb AOCTUXKEHUSA CTPOronM CTEXMOMETPUN
pearmpyrowmx yHKUMOHaNbHbIX rPpynn 13-3a npoTekaHns noboyHbIX peakuun. Ecnu cte-

XMOMETpUS He cobnogaeTca Tak, 4To, Hanpumep [Cg]<[Cg], TO 3Ha4YeHne cpeaHEeYMCIIOBON

cTeneHun nonmMepusaunm Bblpa>kaetcqa ypaBHEHNEM!

}F B 1+7r

" 14— 2rq

e b = '

e r = - < 1 — OTHOLWEHME UCXOOHbIX KOHLUEHTpauun oyHKUMOHanNbHbIX rpynn. 3aBucu-

MOCTb npeaesibHoro 3Ha4vyeHmna cteneHn nosimmMmepunsaunm oT r, KOToOpoe MOXeET ObITb gOCTUI-



HyTO Npu g = 1, T.e. Nocre ucyepnaHus Bcex yHKUMOHAmNbHbIX FPynn, NPUCYTCTBOBaBLUNX B

NCXOLHOW peaKkLMOHHON CMecH B HegocTaTKke, NpeacTaBfieHa Ha puc.:
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Bnusaxne CTEXMOMETPMNYECKOIo COOTHOLLIEeHUA 6I/IC*)yHKLl,I/IOHaJ'IbeIX peareHToB Ha CTeneHb noJfinmepunsa-
U E npu NofiMkoHAeHcaunn.

[MpUYNHON NOHWXKEHUS B, MOXeT 6biTb, B 4aCTHOCTH, NPUCYTCTBUE MOHOMYHKLMOHAmMb-
HbIX BELLEeCTB, NMPUCOEANHEHNE KOTOPBIX K KOHUY pacTylwen uenu npuBoauT K obpasoBaHuio
HepeaKkLMOHHOCMOCOBHbIX KOHLIOB.
[pyron NpUYMHON OrpaHNYeHnst pacTyLmx Lenen npy NosIMKOHAeHcaUmMn ABNSKOTCA peakuum
uuknusaumn. B oTnvyme oT NMHENHOM KOHAEHCaUMM Npy LMKNnM3aumMm pearmpyroT dyHKUMO-
HasbHble rpynnbl OOHOW N TOW XXe MOSeKynbl, NpuBoAsLmMe K 00pa3oBaHuIO LIMKIOB, He CMno-
COBHbIX K JanbHENLLEMY POCTY Lienen.

OCHOBHbIMM baKkTOpaMn OrpaHUYEHUss MOSEKYNAPHOM MaccChbl NpyU FIMHENHOW paBHO-
BECHOW MOMMKOHAEHCaLMN ABNATCA 00paTUMOCTb OCHOBHOW peakuumn, a Takke AeCTpyKUns
obpasoBaBLUMXCA MAKPOMOSIEKY B pe3ynbrate Ux NobOYHbIX peakunin ¢ HU3KOMONeKynsap-
HbIMUM BeLecTBaMu.

Ana QoCTWXKeHUs AOCTaTOMHO BbICOKMX 3HAYEHWUA MOMEKYNsipHOM Macchbl npu obpaTu-
MOW MOMMKOHAEHCAUNM HeobXoaNMO TLLAaTENbHO yAANATb HU3KOMOMEKYNSAPHbIA NPOAYKT pe-

aKuuu.

20. TunoBble OLEHOYHbIE CpeacTBa U MeToAUYEeCKUe maTtepuanbl, onpeaensiowme npo-
ueaypbl OLeHMBaHUA

OueHKa 3HaHWin, YMEHWNIA N HaBbIKOB, XapakTepuayowlas atanbl opMUPOBAHNA KOMMNETEH-
LM B paMKax U3ydeHUs OUCLUMMNIIMHBI OCYLLECTBSETCA B XO4€ TEKyLLEeNn U NPOMEXYTOYHON aT-
TecTauun.

Tekylaa aTTectaumsa NPoBOANTCA B COOTBETCTBUM C [lonoxeHnemM O TekyLlen aTtrtectaumm
obyvarowmxca No nporpaMmmam Bbicliero obpasoBaHus BopoHeXCKOro rocygapCTBEHHOIO YHU-
BepcuteTa. Tekywasa aTTectaums npoBoaAUTCA B (hopme: YCTHOro onpoca (MHAMBMAYyarbHbIV
onpoc); nabopatopHble paboTbl; OLEHKN pe3ynbTaToB MPaKTUYECKON AeATeNbHOCTU (KypcoBas
paboTa). Kputepum oueHmBaHna npMBeLeHbI Bbille.

[MpomexyToyHasa aTtTectauus NpPoBOAUTCH B COOTBETCTBUU C [TONOXEHMEM O MPOMEXYTOY-
HOWM aTTecTauum oby4varoLmnxcsa no nporpaMmmam BbiCLLErO 06pa3oBaHUs.



KOHTpONbHO-n3mMepuTenbHble Matepuarnbl NPOMEXYTOYHOW aTTecTauum BKMOYaloT B cebs
TeopeTnyeckne BOMPOCHI, NO3BONAIOLWINE OLEHUTb YPOBEHb MOSTYYEHHbIX 3HAHUWN U NpaKTU4e-
CKOe 3ajaHue, No3BonsoLlee OUeHUTb cTerneHb COhOPMUPOBAHHOCTU YMEHUN U HABbIKOB.

Mpn oueHMBaHMM MCNOSMb3YKTCA KayeCTBEHHbIE LUKamnbl OLEHOK. KpuTepun oueHuBaHuA
npueeaeHsbl B n. 20.2.

20.1. TeKywWwui KOHTPOJSIb yCNeBaeMoCTu

KoHTponb ycneBaemocT No AUCUMMNIMHE OCYLLECTBSAETCHA C MOMOLLbIO CReayHLNX OLEHOYHbIX
CpeacTB: NPaKTUKOOPMEHTMPOBaHHbIE 3afaHus, nabopaTopHble paboThbl, TECTOBbIE 3a4aHuUs, KypcoBas
paboTa

[MepeyveHb NabopatopHbIX paborT:

1) Monumepwnsaumsa cTupona B CyCrneH3uu.

2) MNonumepusauns ctmpona B 6noke.

3) lMNMonumepmnsaums cTupona B 3MyIibCUN.

4) TNonumepusaunsa meTunMmeTakpunara B 6roke.

5) MNonumepusaunsa BuHUNaueTata B 3MynbCUN.

6) MNonumepusauns BUHMNALeTaTa B CyCrneH3uu.

7) MNonumepusauns BUHWNaLeTaTa B pacTBope.

8) Cononumepwusaumsi cTupona n MeTakpunoBOW KUCNOTbl B CYCNEH3NMN.

9) lMNonukoHaeHcauMs OUITUIEHITIMKONSA C aaUMMHOBOW KMCIOTON B pacTBOpe.

10) NonukongeHcauusa eHona n popmansaeruaa.

11) OnpegeneHve MONeEKynsapHOW Macchkl nonnucTupona.

12) OueHka nonmamcnepcHOCTU MakpoOMOSEeKyn MeToaoM TypobnammMeTpuieckoro TUTPOBaHMS.

13) OnpegeneHne pacTBOPMMOCTM.

14) MNocTpoeHune anddepeHumanbHbIX TEPMOMEXaHNYECKUX KPUBbIX.

15) lNMocTpoeHne KpuBOM cCOCTaBa COMONIMMEpPa M pacyeT KOHCTaHT cononumMepusauum ctuporna u
mMeTunmeTakpunarta.

16) OnpegeneHvie MOMEKYNSAPHO-MACCOBbIX XapakTepUCTUK MEeTOOOM IKCKIH3UBHOM XpomaTorpa-
dun.

17) Tepmuyeckan genonumepusaums nonumeTUNMeTakpunara.

18) MNMonnmepaHanornyHble NpeBpaLLeHns NONMBUHUIIOBOIO CNupTa.

19) Nony4eHne 1 cBONCTBA HATPATOB LIENIHONO3bI.

20) MogenupoBaHue npouecca NOHHO-KOOPAMHALMOHHON NONMMepm3aLmm aTuneHa.

Na6opaTopHble paboTbl BLINOMHATCS Ha 3aHATUM B TeYeHue 2 akageMuyeckux YacoB. 3a 3ToT
nepvopn CTyAeHT OOMKeH, 03HAaKOMUBLLMCH C NOPSAKOM BbINONHEHNUSA 3afaHus, NPy NOMOLLW Npenoaasa-
Tens u nabopaHTa BbINOMHUTL MPaKTUYECKYD YacTb paboTbl, NpeacTaBUTb MOMyYEHHblE pe3yrbTaTbl
npenogasaTtento 1, ecnu Nno3BonseT BpeMs, NPUCTYNUTb K 0pOpMNEHUI0 paboTbl U DOPMYNMPOBKE Bbl-
BoaoB. Cnenytouiee nabopaTopHoe 3aHATUE CTYAEHT HauyMHaeT ¢ npeacTaBneHnss oopmIeHHon pabo-
Tbl, OTYUTBLIBAETCS No paboTe 1 Nony4YaeT crieaytollee npakTuieckoe 3agaHue.

Bonpocbl ana gomaluHero 3agaHus opMyrnvMpyeT NEeKTOp Ha NeKUMOHHOM 3aHsTuM. Ha cne-
AYIOLEM NEKUMOHHOM 3aHSTUM CTYAEHTbl NPEACTaBMsoT peleHne AoOMalLHero 3afaHus, 3aHsaTue Ha-
YyMHaeTcs ¢ 06CyXaEeHNsI BAPUaAHTOB peLLEHUS.

Konnoksuymbl NpoBoaAaTcs Ha nabopaTopHOM 3aHATMK, O YeM MpenogaBaTteslb 3apaHee Ccoob-
Wwaet obyyatowmmcsi. Tembl, MO KOTOPLIM NPOBOAATCS KONSIOKBUYMbI, M NMporpamma K HUM npeacTaere-
Ha B COOTBETCTBYIOLLNX METOANYECKMX YKa3aHUSAX, PEKOMEHOOBaHHbIX CTyaeHTam. 1o cornacoBaHuio ¢
obyyaloLLMMmMCS KOSNOKBMYM M 3a4eT MOXET NPoBOAUTLCS B hopme yCTHoW Beceabl unu opme TecTu-
POBaHUs MO OCHOBHbIM pa3fenam Kypca. 3k3aMeH NPOBOAUTCS TOMbKO B YCTHOWM hopMe.

20.2 MNMpomexyToyHasa aTrecTauus

lMpomMexyToyHas aTTecTaums No AUCLMNIMHE OCYLLECTBMNSAETCS C NOMOLLBIO CreaytLwmx OLeHOoY-
HbIX cpeAcTB: cobecenoBaHue nNo Gunetam K 3ayety.

Bonpoctl k 3a4eTy

1. OcHoBHble oTnnYna BMC oT HU3KOMOMNEKYNAPHbLIX COeAUHEHWNA.

2. Knaccudmkaums n HomeHknatypa BMC.




KoHurypaumoHHble n3omepbl B MaKpOMOMeKyrnax MOHO3aMeLLeHHbIX 3TUNEHOB 1 UEHOB.

BHyTprmonekynapHoe BpalieHne 1 rmbkocTb MakpoOMOSEKy! .

MonekynsipHas macca BMC - cpegHeuncnoBasi, cpegHeMaccoBas U CpeaHEBA3KOCTHas.

MeToabl onpeneneHus.

6. PU3MKO-XUMUYECKME OCHOBLI (hPakLNOHUPOBAHNA, MeToAbl U TUMbl PPaKLMOHMPOBAHUS.

7. AMOpHbIe 1 KpucTanmyeckue nonumMmepbl, X CBOMCTBA.

8. CTpyKkTypa v HagmonekynspHas opraHu3auusa Kpuctannmyecknx nonmmepos.

9. TonuanekTponutbl. XuMmyeckne n nsnko-xmmmyieckmne ocobeHHOCTH.

10. KoHLeHTpMpOBaHHbIE pacTBOPbI MONMMEPOB U renu.

11. BelcokoanacTu4eckoe CoCTosAH1E NosIMMepoB.

12. CteknoobpasHoe COCTOsIHME MOSIMMEPOB.

13. BsskoTekyyee cocTosiHue BMC.

14. Mnactudmkaums nosMMepoB.

15. M'mbKocTb (>keCTKOCTb) MakpoMonekys. CBA3b rMOKOCTM C XUMUYECKUM CTPOEHNEM

16. MpuHUMNbl KNaccMdukaumm npoueccos 0bpasoBaHMs NOMMEPOB U3 MOHOMEPOB.

17. PagukanbHas nonumepusaums. MexaHnam ctaguin MHMLMMPOBaHUS, pocTa 1 obpbiBa Lienu.

18. NHMumnmnpoBaHme B paguKkanbHOW NosiMMmepusauni.

19. KnHeTuka pagvkanbHOM nonnmepusaumm npu HU3KUX CTeNEHsIX npeBpaLLeHns.

20. 'HrmbuTopbl 1 3ameanuTenn pagukanbHOM NonMMepusaumm.

21. AyTtoumHrnbupoBaHve annmnoBbiX MOHOMEPOB, OCOBEHHOCTN X NONNMEPU3aLIUN.

22. OcobeHHOCTU KOMMMEKCHO-paanKanbHOW NonnmMepmnsaumm BUHUNOBLIX MOHOMEPOB.

23. PerynupoBaHue MOMNEKYNAPHON Macchl Npy pagukanbHOM NONMMepu3aLmm.

24. PagukanbHasi ABYXKOMMNOHEHTHasa cononmmepusaunsd. YpasHeHne Mano-Jlstonca. Kpusble
3aBMCUMOCTM MOHOMEPHbI COCTaB - NOIMMEPHLIN COCTaB.

25. AHnoHHas nonumepusauus. MexaHnam, 0COGEHHOCTM.

26. AHMOHHO-KOOPAWHALMOHHAA NonuMepusauns no MexaHnsmy "XKmnebix" Lenen..

27. CwuHTe3 GnoK- CononmMmepos.

28. KatnoHHas nonumepmsaumnsa, 0COGEHHOCTU, MEXAHU3M.

29. 3aBMCUMOCTb peaKkLMOHHOM CMOCOBHOCTM BUHMMOBBLIX MOHOMEPOB B NOMMeEpM3auun ot
NX CTPOEHUS N Apyrux oakTopoB.

30. TlonukoHgeHcaums. Tunsl peakunin nonMkoHageHcauuun. MNMNonnmkoHAeHCaUNOHHOE paBHOBE-
cue.

31. MonekynspHas macca u MonekynspHo-maccoBoe pacnpegenexdme (MMP) nonnmepos npu
NOMMKOHOEHCaUUN.

32. HepaBHoBecHas nonukoHgeHcauus. [JecTpyKums npyu NONMKOHAEHCALNN.

33. Xummnyeckue peakuum BMC, npusogdaiume K USMEHEHNIO CTENEHU NONIMMEPU3aLni.

34. Xumuyeckne npeBpalleHnsi NoIMMEepPoB, He NPUBOASALLNE K U3MEHEHMUIO CTENEHN NONMMe-
pusaumu.

35. CuwwusaHune nonumepos. BynkaHunsaumna kayvyykoB, OTBEPXKAEHME 3MNOKCUOHBIX CMOIT.

36. TepmocTonkune nonumepsl. BnnsHue CTpykTypbl Ha TepMuyeckue xapakrepuctmku BMC.

37. D3NoNorn4eckn akTMBHbIE NONMMEPLI C COBCTBEHHON OU3NOITOrMHYECKON aKTUBHOCTLIO.

38. dnsmnonorn4eckn akTmeHble nonumepsbl. Mogenu NnpMBMBOYHOIO TMNA.

39. [ecTpykumsa n ctabunusaums BMC.

40. lNceBooxuBas pagukanbHas nonnMmepusaums.

akow

Mo okoHYaHUKN 0ByyeHus No Kypcy «BbICOKOMONEKYNSAPHbIE COeAMHEHUA» NPOBOANT-
CS NPOMEXYTOYHasa aTtTectauusa B coopme 3a4veTta. K 3ayeTy obyvaromecs nonyyaroT ne-
peyeHb BOMpPOCOB, N3 KoTopbix hopmupytotca KMM no npegmeTty. HakaHyHe 3ayeTa npo-
BOOUTCA KOHCYNbTaUUs, rae cTygeHTbl MOryT NPOSCHUTL BOMPOCHI, OCBOEHME KOTOPbIX Bbl-
3blBaeT TpyaHocTu. MNpuxoas Ha 3adveT, oby4vaowminca JOMmKeH MeTb Npu cebe 3a4eTHyHo
KHWXKKY 1 TeTpadb ¢ nabopaTopHbiM npakTnkymom. Obyyatowmmnca soibupaet KUM u roto-
BUTCSA K OTBeTY. Bpemsi Ha noarotoeky pernameHTMpoBaHo [lofioxeHnemMm o nNpoMexyTou-
HOW aTTecTauum oby4varowmnxca no nporpaMmmam BbiCLLIEro obpasoBaHus.

[na oueHnBaHnA pe3ynbTaTtoB O6y‘-IeHI/IFI Ha 3K3aMeHe/3ayeTe MCcnonb3yrwTCA cnenyruine
nokKasartenu:
1) 3HaHWne yqe6Horo Martepmuana v BliageHune NOHATUMHBIM annapaTtomM HayKu O norfimMmepax;,



2) yMeHue CBA3bIBaTb TEOPUIO C NMPAKTUKOW;

3) yMeHuVe unmncTpupoBaTb OTBET NpuMepamu, dpaktaMu, AaHHbIMWU Hay4YHbIX UCCNeoBaHUN;
4) yMeHVe NpUMeHsATb TeopeTUYeCcKne 3HaHNs, peLllaTb NpakTnyeckme 3agaudu;

5) BnageHune cnocobamu cuHTE3a NonMMepoB U MeTofaMu UX nccneaoBaHus;

AaHHble KpuTepumn B 60MbLUEN CTeNeHn OTHOCATCS K 9K3aMeHy

[na oueHuBaHus pe3ynbTaToB OOy4eHMsI Ha 3adeTe WCMOSb3yeTcs — 3a4TeHO, He 3ayTeHo.

CooTHoLEeHNe nokasaTenen, KputepueB U LWKalnbl oueHNBaHNA pe3ynbTaTtoB o6yquV|;|.

YpoBeHb
Kputepun oueHnBaHUA KOMMNETEHLMIA cdopmumpo- LLikana oueHok
BaHHOCTU
KOMMNEeTEHUNN
O6yvatowmnca B MOMAHOM Mepe BnageeT MOHATUMIHBLIM | [1OBbILLEHHDI 3a4yteHo
annapatomM gaHHon 06nactu Hayku (TEOPEeTMYECKMMN OCHOBaMu | 1 ypOBEHb
ANCUMNANHBI), CnocoBeH WNMCTpMpoBaTh OTBET NpUMepamu,
dakTamu, [OaHHbIMA HayYHbIX WCCNEOOBaHUN, MNPUMEHSATb
TEOpPETUYECKME 3HAHMSA ONSA PELUEHMSsI NPaKTUYEeCKUX 3agad B
obnacTtu cnMHTe3a 1 CBOWCTB NONUMEpPOB.
Ob6yvatowminca BnageeT MOHATUNHBIM annapaTtoM AaHHOW 00- BasoBblii 3ayTeHo
nacTu Hayku (TEOPEeTMYECKMMM OCHOBaMW AUCLMMIIMHBI), CNOCO- YPOBEHb
GeH onpenenATb onTUMarnbHblE YCNOBUS NPOBEAEHUSI aHanu3a
NonMMepoB, 4ONYyCKaeT OWMOKN NpY ONMCaHMM KOHKPETHOW an-
napartypbl, UICMOJIb3YEMOW B aHann3e noyimMepos.
O6yuvatowminca BrnageeT YacTUYHO TEOPETMYECKMMU OcHoBamu | [loporoBbii 3auteHo
ANCLMMINHBI, dparmeHTapHo cnocobeH onpenensitb YPOBEHb
onTUManbHble YCNOBUS NPOBEAEHUS aHanu3a MNonMMepoB, He
yMEEeT yCTaHaBMMBaTb CBA3b MeXOY 3HAHUAMMW OCHOB XUMWUWN U
dU13MKN U 06NacTAMM NPUMEHEHUST 3TUX 3HAHWUN.
OOyuvarwmmncs AeMOHCTPUPYET OTPbIBOYHbLIE, hparMeHTapHbIe - He 3auTteHo
3HaHWs, gonyckaeT rpybble ownbKu.




