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PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNIUHDbI
B51.0.14 BbicOoKOMOReKynsipHblie coeanHeHUs

1. Koa un HaumeHoBaHue cneunanbHocTu: 04.05.01 dyHaameHTanbHada n NpUKNagHasa xu-
MUK
2. Cneumnanusauma. yHOameHTanbHasi XuMus B npodeccmoHansHoM obpasoBaHnm
3. KBanudukaums (cteneHb) BbINYCKHUKA: crieLnanuct
4. ®opma ob6y4eHus: oyHas
5. Kachegpa, oTBevarLwas 3a peanmsauuio AUCUUNNUHBI: Kaeapa BbICOKOMONEKYNSPHbIX
COE€NHEHUI N KONMNOUOHON XUMUN
6. CoctaButenu nporpammbi: Ky3HeuoB Bsuecnas AnekceeBnY, OOKTOP XMMUYECKUX HayK,
AoueHT
7. PekomeHaoBaHa: Hay4YHO-MEeTOONYECKMM COBETOM XMMUYECKOro dhakynbTeTa,
npoTokon Ne 4 ot 18.04.2019
8. YuebHbIn roa: 2022-2023 CewmecTp(bl): 7,8



9.llenu n 3apgayum y4e6HON AUCLIMNIIUHDI

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 MCNOSIb30BaHMM Ha OCHOBE Hay4HbIX JOCTUXE-
HUN.

3adayu y4yebHoU OuCyUMNIUHbI:
- 06y4YeHne OCHOBHbIM MOHATUAM U MNPEeACTaBNEHUSM O BbICOKOMOMEKYNSAPHbLIX COeAMHEHUAX
KaK BellecTBax;
- n3ydeHne ocobeHHoCTeN N 0BLLMX 3aKOHOMEPHOCTEN CMHTE3a NONIMMEPOB;
- U3ydeHne CBONCTB BbICOKOMOMEKYNSAPHbIX COeANHEHUI U CBOMCTB UX pacTBOPOB, a Takxe Bbl-
ABMEHNSA B3aMMOCBA3M CTPYKTYypa-CBOWCTBA;
-nony4eHne CBeAEHUN O XMMUYECKNX NPEBPALLEHNAX MAKPOMOSEKYST N HanpaBreHUsiX NPaKTn-
4YeCKOoro NpMMeHeH1s NoIMMepPOB;
- hopmupoBaHme y CTyaeHTa cnocobHOCTEN N HABLIKOB K NPOBEAEHMIO 3KCMEPUMEHTANbHbIX 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. CTyaeHT Ans n3yvyeHus Kypca AOSMKEH OCBOUTb KypCbl OpraHn4eckon, nsnveckomn, aHa-
nutuyeckon xumun. CTygeHT OOIMKEH MMETb NpeacTaBfeHus O TEPMOAMHAMUKE U KMHETWUKE,
BNageTb MatemMaTU4eCcKMM annapaToM XMMUKW, UMETb NpeacTaBrneHne 06 OCHOBHbIX Kraccax
HEOpPraHN4YeCcKnX N OPraHNYEeCKUX BELLECTB U UX PEAKLIMOHHOW CMOCOBHOCTMW.

11. MnaHupyeMblie pe3ynbTaTbl 00y4YeHUsi MO AuUcUUNNuHe/MoAynio (3HaHUA, yMeHwus,
HaBblKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3ynbTaTaMuM OCBOEHUsi 06pa3oBaTenbHOMN
nporpaMmmbl (KOMNETEHLUMSAMA BbINMYCKHUKOB):

Kop HassaHwue komne- Koa(bl) WugukaTop(bl) lMnaHnpyemble pesynbTaTbl 06y4eHus
TEHLMU

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

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

TanbHbIX W pac- N3MepeHui, a Takke | NNaHMpoBaTb IKCMEPUMEHT, NPOBOAUTL MOUCK
YeTHo- pe3ynbTaToB pacye- | CNpaBOYHOM MHpOpMaUUn ANst NOCTaHOBKU 3KC-
TEOPETUYECKUX TOB CBOWCTB Be- nepumeHTa n oo6paboTkn aKCNepuMEHTanbHbIX
paboT Xumunyeckom LLIeCTB 1 MaTepua- OaHHbIX, BECTU NabopaTopHbIN XypHan
HanpaBfeHHOCTU nos Bnagetsb:
OlK-1.2 | NpepnaraeT UHTep- | Npvemamu NabopaTopHOro CMHTE3a U aHanuaa,

npeTaumio pesynb- 0hOpMMEHNS NONYYEHHbIX Pe3yNbTaToB

TaToB COBCTBEHHbIX

9KCMEPVMEHTOB U

pacyeTHo-

TeopeTu4eckux pa-

60T ¢ ncnonb3osa-

HMEM TeopeTuye-

CKNX OCHOB Tpaau-

LIMOHHBIX Y HOBbIX

pa3genoB XMMum

OlK-1.3 | ®opmynupyeT 3a-

KMOYeHWs 1 BbIBOAbI

no pesynstatam

aHanusa nutepa-

TYPHbIX AaHHbIX,




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

HanpaBfeHHOCTH

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

2 OUTb  XUMUYECKNI YeCKMMW BeLLEeCBa- | OCHOBHble MeToAbl UCCNeaoBaHMs MONMMEpPOB;
3KCNEepUMEHT C MU C cobniogeHneM | xuMmmnyeckue, hU3NKo-XxumMmyeckne n usnyeckue
NCcnonb30BaHNeM HOPM TE€XHMKN B6e30- | OCHOBbI CO3[aHUA KOHCTPYKLUMOHHBIX W (DYHK-
COBpPEMEHHOro NacHOCTH LUMOHarnbHbIX MOMMMEpPHBIX MaTepuanos; CMoCo-
obopyaoBaHus, OlK-2.2 | Ncnonb3ayeT cyule- | Bbl CMHTE3a NONMMEPOB.
cobnogas  HoOpMbI cTBylOLWME U paspa- | YMeTb:

TeXHUkn Oesonac- baTbiBaeT HOBble | onpedensTb U paccyuTbiBaTb pasmepbl Makpo-
HOCTU METOAMKN  oflyYye- | MOMEKyr;  OueHuMBaTb  OCHOBHble  (pU3nKo-
HAA U XapakTepu- | MexaHn4yeckue napameTpbl NOMMMepoB; OLEHU-
CTUKMW BeLWecTB W | BaTb COCTaB KOHEYHOro nonvmepa nocne nporte-
MaTepuanos 0N | KAHUA XUMUYECKMX peakLMi; paccunTbiBaTb CTe-
peLueHus 3afay | NeHb CLUMBKM MOMMMEPHOMN CETKMN.
npodeccuoHansHon | Bnagetb:
OeaTenbHOCTU npueMamu perynupoBaHus peakLmin cuHTesa
NonMMepoB, U30MEPUN N MONEKYNSAPHO-
MaCCOBbIX XapaKTePUCTMK KOHEYHOro MaTepuana
OMK-2.3 | MpoBoanT MCCNeAO- | nyTem M3MEHEHWs! KOHLLEHTPALMIA KOMMOHEHTOB,
BaHWA CBOWCTB B€- | temnepaTypbl, KauecTBa pacTBOPUTENS U T.4.;
lects n matepua- | metogaMmu MoaenuMpoBaHUSa MakpoMONeKyn K
noB € MCNOJB30BA- | pacyeTHbIMU NpoLieaypaMu OLIEHKM UX pa3Me-
HVEM COBPEMEHHOTO | poB; NpUHLUMNaMK HanpaBneHHon Moaudukauum
Hay4HOro  0BOPYAO- | xymmM4eckoit CTPYKTYpLI MonMMepa Ans npuaa-
BaHWA HUS HY>KHbIX CBOWCTB; METOAOMOrMen co3naHns
HOBbIX NOSIMMEPHbBIX MaTePUanos.

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

3 HATb pacyeTHo- TUYECKME N MONY3M- | COBPEMEHHbIE  3KCMEPUMEHTamnbHbIE  MeToabl
TeopeTuyeckue nMpuyeckne mMoaenu | UccriefoBaHUsi TEXHOJOTMYECKMX MPOLECCOB U
mMeToabl Ans  M3y- npv pelieHnn 3agay | NpMpOAHbIX Cpef; 3HaTb OCHOBbI COBPEMEH-
YeHuns CBOWNCTB XUMUYECKON Ha- | HbIX MHPOPMAaLIMOHHBIX TEXHONOMMIA
BELIECTB WU Mpo- npaBNEHHOCTH YMeTb:
ueccoB ¢ ux y4va- | OlK-3.2 | Ucnonb3yeT cTak- yBepeHHO paboTaTb B KayecTBe Mofb3oBaTens
CTMEM, WUCNOMb3ys JapTHoe nporpaMM- | NEPCOHanNbLHOIO  KOMMbIOTEPa;  MCMONb30BaTh
COBpEMEeHHoe mnpo- Hoe obecrneyeHne N | KOMMNbIOTEPHbIE CPeacTBa U MeToAbl MOAENUPO-
rpammHoe obecne- crneumanmampoBaH- BaHMs B Hay4yHO-UccrnegoBaTenbckon paboTte
yeHue 1 6asbl gaH- Hble 6a3bl JaHHbIX Bnagetb:

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

HanbHOro  HasHa- npodeccuoHanbHOM | CTPOEHUSA U aHanusa 3MMNUPUYECKUX Mopernen,

YeHus aesTenbHocTH OCHOBaMM OpraHu3aLmmn aKCrnepuMeHTanbHbIX
nccnegoBaHum

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

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

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

uuio no Teme pabo-
Tbl U NpeacTaBnsaeT
€€ Ha PYCCKOM U

aHIMUNCKOM A3bIKax

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




OrK-6.4

MNpenctaBnseT pe-
3ynbTaTbl paboThl B
BMAE Hay4yHoOW ny6-
nukaumm (Tesuca
Jokrnaga, cratbs,
0630p) Ha pyccKkom
N aHIMNACKOM 53blKe

noaroToBKU

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

Popma NPOMEXYTOYHON aTTeCTaUMM 3a4eT C OLIEHKOW, 3K3aMEH.

13. TpypoemkocTb No Buaam yuyebHon paboTbl

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

13.1. CopepxaHue AUCUUNIUHbBI

n/n Peanusauns
pasgena guc-
HaumeHoBaHue pasgena LMMIUHBI C
CopgepxaHve pasgena AUCLMNINHLI
AVCLUNITUHBI MOMOLLbIO OH-
nawH-kypca,
QYMK *
1. NNekuun
11 Ponb Hayku o Bbicokomone- | MecTo Hayku 0 nonMMmepax B pagy dyHaaMeHTanbHbIX
KYNSAPHbIX COEANHEHNSX B XUMUYECKUX ancumnnuHd. OcHoBHble oTnnyns BMC ot
Hay4YHO-TEXHNUYECKOM Mpo- HNU3KOMONEKYNSAPHbLIX COeANHEHNN.
rpecce 1 OCHOBHbIE 3Tanbl
ee pasBuTus.
1.2 Knaccuduvkauusa nonvme- Knaccundumkaums nonMmepos B 3aBUCUMOCTU OT MPOMC-
pOB U npoueccoB nx obpa- XOXOEHUS, XUMUYECKoro coctaBa N CTPOEHUSI OCHOB-
30BaHusa. HomeHknartypa. Hown uenu. lNMonumepusauma N MOMMKOHAEHCAUMSA Kak
MeToAbl CUHTE3a NoNMMMepPOB N3 MOHOMEPOB.
1,3 Makpomonekyrbl 1 ux no- KoHpurypaunoHHble nsomepbl B Makpomoriekynax rno-

BeaeHne B pacTtBope.

NMMEpOB MOHO3aMELLEHHbIX 3TUMEHOB W OWEHOB.
CrepeoperynsipHble nonvMMmepbl. BHyTpumonekynsip-
Hble BpalleHWs M rmMbkocTb Makpomonekyn. Mogenb
cBobogHO-couneHeHHon uenu. CpegHue pasmepbl
MaKpOMOIEKYIT C y4eTOM MOCTOSHCTBA BareHTHbIX Yr-
noB. KonnyectBeHHble XapakTepUCTUKN TMOKOCTU Mak-
pomonekyn. ®PyHKUMs pacnpedeneHus pacCTOSHWUN
Mexay KoHuamu cBobogHO-couneHeHHon uenu (Mayc-
coBbl kny6kn). CBsA3b rMOBKOCTU (KECTKOCTU) MaKpOMO-
neKkyn ¢ UX XMMWYECKMM CTpoeHunem. TepmoamHamu-
yeckoe MOBeAEHMEe MakpoOMOMeKyrnl B pacTBOpe W €ero
0COBEHHOCTUN MO CPaBHEHWIO C NOBeAEHNEM HU3KOMO-
NeKynsipHbIX BelecTB. HeBO3MylLeHHble pa3mepbl
MaKpOMOIEKyI B pacTBOpe U oueHKka rmékoctu. dPusu-




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

1.4

MonumepHblie Tena.

CTpykTypa M OCHOBHble huU3MYeckme CBOMCTBA MNONU-
MepHbIX Tern. AMOpdHbIE U KpUCTanmnmyeckue nonvme-
pbl. Bbicokoanactuyeckoe, cteknoobpasHoe n BA3KO-
Tekydyee cocTtogHue. [lnactudwukauuss NoOnMMepoB.
OpueHTUpOBaHHbIE CTPYKTYPbl KPUCTaNUYeCcKUX W
aMopHbIX NONMMEPOB.

15

CwuHTes noJIMnMepoB.

PagukanbHas romononumepusauns. MexaHunsm, KnHe-
TMka. MonekynspHaa mMacca W MOJEKYIsipHO-
mMaccoBoe pacnpegenenune. VHrmboutopbl U 3ameanu-
Tenn. AyToMHrMbupoBaHWe annuibHbIX MOHOMEPOB.
3aBNCUMOCTb PeakLUOHHOW CMOCOOHOCTN BUHWUIOBLIX
MOHOMEPOB OT CTPOeHWs u Apyrmux daktopos. Kowm-
NMeKCHo-pagukanbHas nonMMepusaums BUHUIOBbLIX
MOHOMEPOB. PagukanbHas " KOMMMEKCHO-
pagukanbHas cononumepusaumm. KatmoHHasa nonvme-
pusaunsa. Obwan xapakTepucTuka, MexXaHnaM, KUHETU-
yeckme  OCOOEHHOCTM. AHMOHHass M aHMOHHO-
KOOpAMHALMOHHAs nonumepusaumm B MNPUCYTCTBUN
FTOMOreHHbIX W TeTEpPOreHHbIX KaTtanu3aTopoB Tuna
Uurnepa-Hatta. [lNonukoHaeHcaumsa. Tunbl peakuunin
nonukoHaeHcaumn. onMKoHOAEHCaAUVMOHHOEe paBHOBE-
cune. MonekynsipHas macca 1 MONeKynspHO-MaccoBoe
pacnpegeneHne npu nonvkoHgeHcauuwn. [ectpykums
npu nonukoHaeHcaumm. CoBpeMeHHbIE OOCTWKEHVS B
0brnacT CUHTETUYECKMX MONMMMEPOB. TepMOCTOMKME MOoMnwu-
Mepbl. TepmoanacTonnacTbl. Pr3nonorMieckn axkTvBHble
nonumepbl. Knaccudmkaums. Pusmonormyeckn akTvBHble
MoNMMepbl C COOCTBEHHOM (OM3MOSIOMMHECKON aKTUBHOCTHLIO.
Monvmepbl NPUBMBOYHOIO TMNA.

1.6

XuMunyeckme CBOMNCTBA U
XUMUYECKMNE NpeBpaLLeHus
BbICOKOMOEKYNSAPHbIX CO-
eavHeHun. Jectpykumns un
cTtabunusaumsa nonMmepos

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

3. llabopaTopHbie 3aHATUSA

3.1

MaKDOMOJ'IeKyﬂbI n nx no-
BeaJeHne B pacTtBope.

OnpegeneHve MONeKynapHO Maccbl NoOMCTMpona.
OueHka MonMAancnepcHOCTM MaKpPOMONEKYN MeToAoM
TypOMONMETPUYECKOTO TUTPOBAHMS.

OnpegeneHve pacTBOPYMOCTM.

3.2

|-|OJ'II/IMeprIe Tena.

MocTpoeHne anddepeHUnanbHbIX TepMoOMEXaHu4e-
CKMX KPUBbIX.

lMocTpoeHne KpuBOW cocTaBa cornonumepa u pacyer
KOHCTaHT cononvMmepusaumm cTuporna u MeTunmeTak-
punara.

OnpegeneHne MONEKYNSPHO-MAacCOBbIX XapakTepu-
CTUK METOA0M 3KCKMIO3NBHOW XpomMaTorpadguu.

3.3

CuvHTe3 nonnumepos.

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




Monumepwnsauus BuHUNayeTata B SMyNbCUN.
Monumepwmsauus BuHUNaueTata B CyCrneH3un.
Monumepwnsauus BuHWNaueTata B pacTBope.
CononvmepusaLmsa cTMporna u METaKpUnoBOn KUCHOTbI
B CyCneH3uu.

MonukoHaeHcauma OWMITUNEHININKONSA C aaunMHOBOW
KMCNOTON B pacTBope.

MonukoHaeHcaumsa eHona n dopmanbaerna.
MopgenupoBsaHve npouecca WMOHHO-KOOPAMHALMOHHOM
nonvMepusaumm aTuneHa.

3.4

XnmMn4yeckne cBomcTea n

crabunmnsaums NnoJInMepoB.

TepM nyeckaa genonmMmepusauma nornmMmeTuniMeTak-

XMWUYECKME NpeBpaLleHns | punara.
BbICOKOMOEKYISAPHbIX CO- lMonumepaHanornyHele NpeBpaLleHnst NOSIMBMHUIOBO-
eanHeHnn. [lecTpykums u ro cnupra.

I'Ionyqume M CBOWCTBA HUTPATOB LEeJIJTIH03bI.

13.2. Tembl (pa3aenbl) AUCUUNIIUHBLI U BUAbI 3aHATUNX

Ne
n/n

HanmeHoBaHne TemMsbl
(pasgena) gucumnnuHel

Bugbl 3aHaTMIA (YacoB)

Jlexkumn

MpakTunye-
ckune

JlaBopaTtop-
Hble

CamocTosiTenbHas
paboTta

Bcero

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

2

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

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

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

BHyTpuMoneKkynsapHble BpaLleHns
1 rMBbKocTb Makpomonekyn. Mo-
Aenb cBo60AHO-COUIIEHEHHOA
uenu. CpegHue pasmepbl Makpo-
MOJIEKyI C y4eTOM NOCTOSIHCTBA
BaJIeHTHbIX YIIOB.

KonunyecTBeHHble XapakTepucTUKM
rMBKOCTN MakpomorneKkyn. PyHk-
ums pacnpepeneHns pacCcTosaHUN
Mexay KoHuamu cBobogHo-
coudneHeHHom uenu ([ayccosbl
knybku). CBasb rmbkocTn (>kecTKo-
CTN) MakpoOMOFeKyn C UX Xxumuye-
CKUM CTPOEHUEM.

TepmoguHammnyeckoe nosegeHue
MaKkpoMOIneKyn B pacTBope u ero
0COBEHHOCTM NO CPaABHEHUIO C
nosefeHneM HU3KOMONEKYISAPHbIX
BeLlecTB. HeBo3MmyLeHHbIe pas-
Mepbl MaKpOMOIEeKyn B pacTBope
M OLleHKa rmbKocTu.

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




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

20

30

10

CTpykTypa 1 OCHOBHbIE (husnye-
CKne CBONCTBA NOMMMEPHbIX Ter.
AMOpHbIE 1 KpUCTannuyeckue
nonMmMepsbl.

11

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

10

12

PapguvkanbHas romononuvepusa-
uma. MexaHuam, kuHeTuka. Mone-
KynsipHasi Macca U MOneKkynsipHo-
MacCoBOe pacnpegerneHue.

74

94

13

UHrmbutopsl n 3amegnurenu. Ay-
TOUHrMBUPOBaHME anUMbHbIX
MOHOMepOoB. 3aBUCUMOCTb peak-
LIMOHHOW CMOCOBHOCTY BUHMUIO-
BbIX MOHOMEPOB OT CTPOEHMS 1
ApYyrux akTopos.

12

14

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

16

15

KatnoHHas nonvmepusaums. O6-
LLIas XapaKTepuCTrKa, MEXaHN3Mm,
KMHETUYeCckne 0COBEHHOCTU.

14

16

AHWOHHasA U aHWOHHO-
KOOpAMHALMOHHAag nonMmepuaa-
LUK B MPUCYTCTBUM TOMOTEHHBIX U
reTeporeHHbIX KaTanM3aTopos
Tvna Lurnepa-Hartra.

16

17

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

26

46

18

CoBpeMeHHble JOCTWKEHMS B 00-
NACTN CUHTETUYECKUX MOSNIMMEPOB.
TepmocTorikue nonmvepsl. Tepmo-
anacrtonnacTbl. PU3NoNorMyeckn
aKkTnBHbIE nonumepsl. Knaccudmka-
upmst. PU3MONOrMYECKN aKTUBHbBIE
nonnmMepsbl ¢ cobCcTBeHHOM dn3norno-
MMYECKON aKTUBHOCTLIO. [Nonmmepsbl
NPVYBMBOYHOTO TUNa.

12

19

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

26

42




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

20

Oenonvmepusauus. ClumsaHue
NoNMMepoB: BYNKaHU3aLns Kayyy-
KOB, OTBEPXAEHME AMOKCUAHBIX
cMorn.

21

TeHOoeHUuun pasBUTUS XUMWUU Bbl-
COKOMOJEKYNSAPHbIX COEANHEHWNA.
HoBble nonvMMepbl U HanpaBneHus
NX ncnosnb3oBaHus. Monumvepsl
ANst HAHOTEXHOMOTMM N MHAYCT-
pUM HAHOCUCTEM.

22

Utoro: 110 36 180 106 432

14. MeToauyeckue ykasaHusi Ansi o6y4yaroLmxcsi N0 OCBOEHUIO AUCLUNIIUHDI
B y4yebHOM npouecce ncnonb3yotcsa crieayowme popmbl paboThbi:
- NpoBefeHne Nnekunn,
- NpoBegeHne nabopaTtopHbIX paboT,
- 3aHATUA B MHTEPaKTUBHOWN hopMe (AncKyccum),
- BHeayauMTOpHasa camocTtosiTenbHasa paboTa cTygeHTOoB.
OpraHu3aumoHHasa CTpYKTypa JIEKUNOHHOMO 3aHATUS:
1. dopmMynupoBka TeMbl, LiefNien 3aHATUS, NOCTaHOBKa NpobieMHOro Bonpoca.
2. PasbAcHeHne BONPOCOB TEOPETUYECKOIo U NPAKTUYECKOro NiaHa Ans pelleHms noctaBnex-
HOM NpobGnembl.
3. PaccmoTpeHune nyten peleHns npobnemMHoro Bonpoca Ha KOHKPETHbIX NpuMepax.
4. 3akntoyeHune, hopmynmpoBKa BbIBOLOB.
5. dopmynupoBka 3agaHusi 4ns cCamocToATENbHOM AOMaLLHEN paboTbl. O3By4MBaHME TEMBbI
cnefyowero 3aHATuUS.
OpraHunsaumoHHasi CTpykTypa nabopaTtoOpHOro 3aHATUSA:
. dopmMynupoBka Lenen 3aHATUS U OTBETbl Ha BOMNPOCHI CTYAEHTOB.
. O3HaKoMneHne ¢ TEOPETUYECKON OCHOBOWM paboTbl, OCHOBHLIMW NPUEMaMUN U TEXHUKOWN
©esonacHocTn Npu paboTe ¢ Ucnonb3yemMbiMn NPUBopamMmn 1 peakTMBamu.
3. BbINONHeHne akcnepuMeHTanbHon Yactu paboTbl.
4. O6paboTka aKcnepMMeHTanbHbIX pe3ynbTaToB U NpeaoCcTaBreHne ux ansa npeaBapuTensHom
NpoBepKN NpenoaasaTento.

3awmTa nabopaTtopHon paboTbl NPOBOAUTCS C LEfblo BbISIBIIEHUS YPOBHS OCBOEHUSA Ma-
Tepuana no TemaTuke paboTbl, CNOCOBHOCTN AaTb NPaBUNbHYIO TPAKTOBKY pe3ynbTatam, nony-
YeHHbIM MpU BbINOSTHEHUN paboThl. 3awmTa paboTbl 3akn4vaeTca B opopmMneHun pabor, ycT-
Hown Gecepe npenogaBaTens Co CTYAEHTOM MO NOSlyYeHHbIM B paboTe pesynbTaTaM U OCHOB-
HbIM TEOPETUYECKUM MOHATUAM MO Teme paboTbl.

TeKylWnn KOHTPOSb MPOBOAMTCS MNyTEM MNPOBEPKM BbIMNOMHEHMS OOMAaLUHEro 3adaHus,
BXOZHOIO KOHTPONS (B BUAE KOHTPOSIbHOW paboThl).

KoHTponb OCBOEHWA TeopeTU4YecKoro maTepuana npoBOAUTCA MOCre MpOoCryLWmBaHUs
CTyQeHTaMW NEKUMOHHOro mMartepmana no Kaxaon Teme B BuAe KOMSIOKBUYMA U BbIMOSIHEHUS
AOMallHMX 3aaHui. BeinonHeHne gomaluHMX 3aaHUK KOHTponupyeT nekTtop. ExeHenenbHO
CTYOEHTbl UMEKT BO3MOXHOCTb BbIACHATb BCE BOMPOCHI, OCBOEHWNE KOTOPbLIX BbI3blBAET TPYAHO-
CTW, Ha KOHCYNbTaUUAX C JIEKTOPOM B CneumanbHO OTBEAEHHbIe AN 3TOro KOHTaKTHbIe Yachl.

N —

15. Nepe4yeHb OCHOBHOW U AONOJSIHUTENIbLHON NUTEpPaTypbl, peCypcoB UHTEPHET, HeobXxo-
ONMBIX OJ11 OCBOEHUA OUCLUNIIUHDI

a) OCHOBHag nuTeparypa:

Ne n/n McToYHMK

1 BbicokoMOnekynspHble COEANHEHNS : Y4eOHUK M NPaKTUKYM 4118 akagemudeckoro 6akanaspuara




/ [M.C. ApxakoB u gp.] ; Mock. roc. yH-T uMm. M.B. JlomoHocoBa ; nog pea. A.b. 3e3nHa .— Mocksa
: KOpanr, 2018 .— 339 c.

Cemunkos H0.[l. Beegenue B xummio nonumepos/ KO.[l.Cemunkor, C.®. Kunbuos, C.[. 3anues.

2 — CaHkr-leTepbypr ; Mockea ; KpacHogap: JlaHb, 2012. — 222 c.

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

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

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

0) fjononHUTenbHag nuTeparypa:

Ne n/n NcToYHMK

5 Tarep A. A. dusumkoxummsa nonumepos / A. A. Tarep. - M.: Xumus, 2007. - 544c.

6 oBapukep B. P. MNMonumepsl / B. P. loBapukep, H. B. BucsanatxaH, [x. Wpuaxap. - M.: UHocTp.
mnT.,1990. — 396 c.

7 KabaHoB B. A. KomnnekcHo-pagukaneHasa nonuvepusaumsa/B. A. KabaHnos, B. 1. 3y6os, HO. [.
Cemuukos. - M.: Hayka, 1987. — 256 c.

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

9 Mnata H. A. dnsmonorudeckn aktueHble nonumepsl/H. A. MnaTta, A. E. Bacunbees. - M.:
Xumus, 1986. - 296 c.

10 Kvpw tO. 3. Monu-N-BuHunnupponuaoH n gpyrae nonu-N-suHmunamugpl/t0. 3. Kupw. -
M.: Hayka, 1998.-252 c.

B) MH(pOpMaLIMOHHbIE ANEKTPOHHO-06pa3oBaTenbHble pecypchl (oduLmnansHble pecypebl UHTEPHET)*:

Ne n/n Pecypc

11 "YHunBepcuteTckasa 6ubnmnoteka online", http:/biblioclub.ru/

12 OneKkTpoHHO-6nbnnoteyHas cuctema "KoHcynbTaHT cTygeHTa", hitp://www.studmedlib.ru

13 https://www.lib.vsu.ru - 3oHanbHas Hay4yHasa 6ubnunoteka BI'Y.
http://www.en.edu.ru/ - EctecTBeHHO-Hay4HbI 06pa3oBaTenbHbIA NopTan - SBMsieTCs CoCTaB-

14 HOW YacTblo peaepanbHoro noptana "Poccuiickoe obpasoBaHune”. CoaepXnt pecypcbl 1 cCbifi-
KM Ha pecypcbl N0 €CTECTBEHHO-HAY4YHbIM AncumninHam (purauka, xumus n ruonorus).

15 http://window.edu.ru/ - nHdopmaumoHHasa cuctema «EgmMHoe okHO AgocTyna k obpasoBaTerb-
HbIM pecypcamy.
http://www.elibrary.ru —Hay4yHasi anekTtpoHHas 6ubnuoteka eLIBRARY.RU - kpynHewwwnii poc-
CUNCKNA MHCOPMALIMOHHBIA MopTan B 0b6nacty Hayku, TEXHOMNOrMKU, MeguunHbl 1 obpas3oBaHus,

16 cogepxawmm pecepatbl 1 NOMHbIE TEKCThI Gonee 12 MIH. HayyHbIX cTaTten u nyénukaumi. Ha

nnatgopme eLIBRARY.RU gocTynHbl anekTpoHHble Bepcun 6onee 1400 poccUCKMX HaydHO-
TEXHUYECKNX XKypHanoB, B ToM yncne 6onee 500 >xypHanoB B OTKPbITOM JOCTYynNe.

16. NMepe4veHb y4e6HO-MeTOAMYECKOrO o6ecneyeHns Ans cCaMoCToATeNIbHOW paboThl

Ne n/n NCTOYHKK

1 KysHeuos B.A. MNMpakTukym no BbICOKOMONEKynsipHblM coeguHeHusam / B.A. KysHeuos. - Bopo-
Hex: MN3ag.gom BIY, 2014. - 166 c.

2 BbicokomonekynspHble coegmHeHns: metogunyeckne ykadaHus / coct.: A. C. Lectakos u gp. —
BopoHex : BI'Y, 2015. — 36 c.

3 MHcTpykuma no TexHunke 6esonacHocTv npy paboTe B nabopatopun ¢ NpMMEHEHNEM XUMUYECKMX
BewecTB. BopoHex : BI'Y, 2002 — 33 c.
MpakTnkym no BbICOKOMOJIEKYNSIPHBIM coeauHeHnsim /nog peq. B. A. KabaHoBa. - M.: Xumus,

4
1985. - 224 c.

17. Obpa3soBaTenbHble TEXHOMOrMU, UCNONb3yeMblie Npu peanusauum yyebHon aucumn-
JNINHbI, BKNKOYaA AUCTaHLUNOHHbIe o6pa3oBaTtenbHble TexHonoruu (JOT), aneKTpoHHoe
oby4eHue (30), cmewaHHOe o6y4YeHue:

Mpu peanusauuun ANCUMNIIMHBI UCNOMB3YOTCA Knaccuyeckme obpasoBaTternbHble TEXHOMO-
rmn 6e3 3amMeHbl ayauTOPHbIX 3aHATUIA (Nekumin 1 nadopatopHblx 3aHATUN) HA [OT. OCHOBHbIE
TUNbI NEKUMA — BBOAHbIE NEKUUn (B Havane nayvyeHms QUCUmnimHbl) U MHPOPMALMOHHbIE NeEK-
UMM ¢ Bu3yanusaumen (MynbTumegumnHble npeseHtauun). MNpoBegeHne Tekywmnx atrectaumm u
NPOMEXYTOYHbIX aTTecTauummn ocywectenseTca B popme yctHoro cobecegosanmsa no KMM. Ca-
MocTosiTenbHaa paboTta nNo Bcem pasgenam npegrnonaraeT BbliMOfHEHNE oba3aTeNbHbIX NUCH-

MEHHbIX JOMaLUHUX 3a4aHUN.



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/

18. MaTepnanbHoO-TeXHU4YECKoe obecneyeHme AUCUMNIINHDI:

CoNoA~WNE

Mpnbopbl 4ns pa3roHkM MOHOMEPOB B YCITOBUSIX BakyyMa.
Mpnbopbl 4na NpoBefeHUs NoNMMepusaLmm

Mpnbopsbl onsa npoBeaeHna NONMKOHAEeHcaLUK

Mpnbop ans TepMoaecTpykumnn nonumepa

Mpnbop PenoTtoBa Ansa onpeageneHus HabyxaemocTu.
PedpaktomeTtp UP®-454 B2M

BuckosnmeTtpbl OctBanbga-lNuHkesnya, BIMXK 1 Y66enoze.
TutpoBanbHas ycTaHOBKa.

Becbl aHanutnyeckue.

. Becbl TexHO-xuMu4eckue.

. MogynbHbI cnekTpomMeTp AMHAMUYECKOro U cTaTudeckoro paccesiHusa ceeta Photocor-Complex.
. KomnbtoTtep.

. Typbugumertp.

. YnbTpa3ssyKkoBOM gucnepraTop.
. BogocTtpyiiHble Hacochl.

. Wkad cywmnbHbI

. Wkad BakyymHbIi.

. ®otomeTp KOK-3 «30M3»

. Annapatbl Cokcnera.

. TepmocTaTbl.

19. OueHo4HbIe cpeacTBa ANA NPoOBeAEeHUA TEKYLen U NPOMEXYTOYHOMN aTTecTauum

MopsiAoK OLEeHKM 0CBOEHMS 0byYatoLmMmMncst ydeGHOro MaTepuana onpeaensieTcs co-

AepxaHnem cnegyrwmnx pasgenos ANCUNNIIUHDIL

Ne HaunmeHoBaHue pasge- KoMne- NnaukaTop(bl)
n/n na gucuunnuHel (Mogy- Tenums() OOCTMXEeHns OueHouHble cpeacTaa
ns) KOMNeTeHL MK
Ponb Haykn 0 BbICOKO-
MOIEKYNSPHbIX coeau-
1 HEHNSIX B HAy4YHO- OlK-1, OrlK-1.3, TecToBble 3agaHuA
" | TexHuyeckom nporpecce | OlK-2 OrlK-2.4
N OCHOBHbIE 3Tarnbl ee
pasBuTUS.
Knaccudmkaums nonum- TecToBble 3agaHuA
5 MEPOB U MPOLECCOB UX OlK-1, OrlK-1.3, [loMaLLHME 3a1aHNS
" | obpasoBaHusi. HomeHk- | OlK-2 OlMK-2.4
narypa.
OrK-1.1,
8:::&12 Na6opatopHble paboTsl
3 Makpomornekynbl U ux OlK-1, OI‘IK-6.1. [omaluHmne 3agaHus
noseaeHue B pacteope. | OlK-6 OMK-6.2. Konnoksuym
OlK-6.3,
Ol1K-6.4
OrK-3.1,
4. | MNonumepHble Tena. OllK-3 OMK-3.2 [MpakTukoopmeHTnpoBaHHbIe 3afaHus
OrK-2.1,
OrlK-2.2,
OnK-2.3, JlTabopatopHkle paboTsl,
Or1K-2, OrK-2.4 KypcoBasi paboTta
5. | CnHTes nonmmvepos. OMK-6 OMK-6.1, Konnoksuym
OrK-6.2,
OrK-6.3,
OrK-6.4
Xumunyeckme csomncTea U
XUMUYECKMe npespa- OrnkK-2.1, JlabopatopHkle paboTsl,
6 LLeHNS BbICOKOMOSEKY- OMK-2 OriK-2.2, TecToBble 3a0aHu4,
" | NSAPHbIX COeANHEHWI. OlK-2.3, KypcoBas pabota
HecTtpykumsa n ctabunu- OlnkK-2.4
3auusi NoNMMepoB




Ne HanmeHoBaHue pasge- Komne- NHankaTop(bl)
n/n | naAucumnnnHel (mogay- TeHus(n) OOCTMKEHNSA OueHouYHbIe cpeacTBa
ns) 4 KoMMeTeHLUn
MpomexxyToyHas aTTecTaums MepeyveHb BONPOCOB
dopma KOHTPOns — 9Kk3aMeH, 3a4eT C OLEHKOW

20. TunoBble OLUEeHOYHbIe CpeaAcTBa U MeToAUYEeCKMe MaTepuanbl, onpegensiowme npo-
ueaypbl oLeHUBaHUA

OueHka 3HaHWU, YMEHUA N HABbIKOB, XapaKkTepuayowas atansl GopMMpoOBaHMS KOMMNETEH-
UMM B pamKax U3yvyeHus AUCLMNIIMHBI OCYLLECTBSETCSA B Xo4e TeKyLLen N NPOMeXyTo4HOM aT-
TecTauum.

Tekyllas aTTectaums NpoOBOAUTCHA B COOTBETCTBMM C [lonoxeHneM O Tekyllen aTtTectaumm
obyyvaroLmxcs No nporpammMam BbicLero obpaszoBaHns BopoHEXCKOro rocyqapCTBEHHOrO YHU-
BepcuteTa. Tekywasa aTrectaums nNpoBoaAUTCA B (popme: YCTHOro ornpoca (MHAMBUAYaNbHbIN
onpoc); nabopaTopHble paboTbl; OLEHKM pe3ynbTaToOB NpakTUYECKOn AesaATenbHOCTU (KypcoBas
pabota). Kputepun oueHmBaHus npmMBeaeHbl BhiLLe.

MpomexyTouHasi aTTecTauma NPoOBOAUTCA B COOTBETCTBUM C [1ONOXEHMEM O MPOMEXYTOY-
HOW aTTecTauun obyyaroLmxcsa No NnporpamMmmam BbicLlero obpasoBaHus.

KOHTpONbHO-n3MepuTenbHble Matepuanbl NPOMEXYTOYHOW aTTecTalMm BKMAYalT B cebs
TeopeTudeckne BOMpOChI, NO3BONAIOLLME OLEHUTb YPOBEHb MOSMYyYEHHbIX 3HAHUA U NpakTuye-
ckoe 3ajaHue, No3BosoLee OLeHUTb CTeneHb COOPMUPOBAHHOCTU YMEHWI U HaBbIKOB.

Mpy oueHnBaHMM NCNONBb3YIOTCA Ka4eCTBEHHbIE LKasbl OLEeHOK. Kputepun oueHMBaHusa npuse-
aeHbl B n. 20.2.

20.1. TeKywWwMN KOHTPOSb yCNeBaeMoCcTu

KoHTponb ycneBaemocTv Mo AUCUUNIIMHE OCYLLECTBNAETCHA C MOMOLLbIO CREeAYHLNX OLEHOYHbIX
CPEeACTB: NPaKTUKOOPUEHTUPOBaHHbIE 3aaaHus, nabopaTopHble paboThbl, TECTOBbIE 3a4aHuWs, KypcoBas
paboTa

[MepeyveHb NabopaTopHbIX paborT:

1) Monumepwusaumsa cTupona B CyCreH3uu.

2) Monumepusaumns ctupona B 6roke.

3) MNonumepusauns cTmpona B 3MynbCUN.

4) TNonumepusaunsd meTunMmeTakpunara B 6noke.

5) MNonumepusaunsa BuHUNauUeTata B 3MynbCUN.

6) MNonumepusauns BUHMNALETaTa B CyCrneH3unu.

7) MNonumepusauns BUHWNaLeTaTa B pacTBope.

8) Cononumepwusaumsi CTMponia n MeTaKpUITIOBOW KUCIOTbI B CYCNEH3UMN.

9) lMNonukoHaeHcaums OUATUIEHTTIMKONSA C aAUMMHOBOM KUCIOTON B pacTBOpE.

10) NonukonaeHcauus deHona n popmansaeruaa.

11) OnpeageneHve MONEKynNsSpHON Macchl NONNCTUpona.

12) OueHka nonmamcnepcHOCTU MakpoOMOSEeKyn METOAOM TypbuammMeTpuieckoro TUTPOBaHMS.
13) OnpegeneHne pacTtBOPMMOCTH.

14) MNMocTtpoeHne anddepeHumanbHbIX TEPMOMEXAHUYECKNX KPUBDIX.

15) MNocTpoeHne KpuBOM COCTaBa COMOSIMMEPA M PacyeT KOHCTaHT CONosiMMepusaunm ctuporna u

MeTunmeTakpunara.

16) OnpegeneHve MOMEKYNSAPHO-MACCOBbIX XapakTePUCTUK METOAOM IKCKMH3UBHOM XpomaTorpa-
dun.

17) Tepmuyeckaa genonumepusaums nonuMeTUnNMeTakpunara.

18) MonnmepaHanormyHble NpeBpaLLeHnsa NONMBUHNIOBOIO CNupTa.

19) lNony4eHne n cBOMCTBA HUTPATOB LIENIHONO3bI.

20) MogenupoBaHue npouecca NOHHO-KOOPAMHALMOHHON NONMMepM3aLmm aTuneHa.

TeMbl KypcoBbIX paboT:
1. TonyyeHne nonvBMHUIaLEeTaTa NnonMMepusaumen BuHunaueTaTa B 6noke
2. [Mony4yeHue n nccnegoBaHne CBOMCTB 6NOYHOrO  nMonvBMHMALETaTa
3. lMony4yeHune cycneH3nMoHHOro nonuBMHUNaueTara




17.

18.
19.
20.

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

30.
31.
32.

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

CycneHsnoHHasa nonMMmepusauus BMHunageTarta

OnpegeneHne MONEKYNApHON Macchl U pa3mepa YyacTuy, nonuakpunamuga
WccnepoBaHne MonekynapHO-MacCoBbIX XapakTeEPUCTUK nonnakpunamuaa
MoneKkynsipHO-MacCOoBble XapaKTEPUCTUKN pasnnyHbIX dpakumin nonMakpunammaa
PaguvkanbHas nonumMepusaumsi BUHUIINMPPONUAoHa B pacTBope

CuHTe3 nonu-N-BMHUNNMPPONUAOHa nonMMmepusauuen B pactasope

. [MonyyeHne nonvBMHUNTPMa3ona nonumepusaunein B BOOHOM pacTBope M UCCefoBaHne ero

CBOWCTB

. CMHTE3 NonuBMHUATPMA3ona 1 onpeaerneHme ero MoneKynsipHO-MacCOBbIX XapakTepUcTuK

. BnoyHbIN BUHMNaLeTaT 1 ero nofniMMepaHanornyHble NnpespaLLeHus

. MonyyeHue nonvBMHUNaueTaTa nonMmepusaumern BUH1naueTaTa B 6roke

. PagukanbHas nonvmepusaums BUHMNaLeTarta B CycneH3mm

. MonyyeHune cycneH3nMoHHOro nonveuHUNaLeTarta

. CuHTEe3 Mukporensi Ha ocHoBe Nnonu-N-BUHUIKaNponakTama MeToAoM 3MYbCUOHHOW NonMmMepu-

3auum

CwuHTe3 pagukanbHou nonvmepusauuen nonun-N-BuHUNKanponakrama u onpeaeneHve cpegHe-
BSI3KOCTHOW MOSEKYNSIpHON Macchl

CuvHTe3 cononvmepa MeTurnMeTakpunara co CTUpOsioM B CyCNeH3nn

OnpeneneHne KNCIOTHO-OCHOBHbBIX U COPOLIMOHHBIX CBOMCTB aHMOHOOOMEHHMKOB

MonyyeHune cumnTbIX cononumepoB 1-BMHUN 3,5-aumeTunnupasona ¢ 3TUNEHINUKONbANMETOKPU-
naTom

OnpepgeneHne ctaTnyeckon 06GMEHHOM EMKOCTU aHUOHUTOB

CuvHTe3 nonuBMHUNaueTarta 1 ero nofiMMepaHanormyHbIX NPON3BOAHbIX

KuHeTrka nonnmepusaumm BuHunaueTaTa

CVHTE3 NONMBUHMANMPPONMAOHA

CvHTEe3 NoNnakpunoHNTpMna 1 ero NpeBpaLLeHns B NoMakpmnaMmmaokcum

CuvHTe3 nonuemHUNopMmammnga 1 ero noiMMepaHanormyHble NpeBpaLLeHms

CuvHTe3 nonueuHUNIKanponaktama. M3yyeHne CBOWCTB €ro BOAHbIX pacTBOPOB

OMynNbCUOHHAsi NOIMMEpMU3aLmnsa cTupona

Monnmepunsaumnsa N-BuHUNGOpMamuaa 1 nonyyYeHme nonMBUHUNAMUHA NyTEM KUCNOTHOIO U Lie-
noyHoro rugponusa NBOA

KnHeTuka nonvmepmsauum ctmpona pegpakroMeTpuyeckum MeToA0oM

CuHTe3 mukporenst Ha ocHoBe N-BUHWUMNKanponakrama

MonyyeHne nonuakpunamvaa pagukanbHOW nonMMmepusaumen, MHOYLUMPOBAHHOIO AEeCTPYKUMEN
XWUTO3aHa

CuvHTe3 BogopacTBOpUMbIX cononumepos N-BUHUNNUppoOnuaa ¢ BUHUIALETaToOM

MonyyeHne BO4OpPaACTBOPMMOro nonmmepa Ha ocHoe N-BuHMdbopmMammaa

PaavkanbHasi cononumepusaumsa N-BuHundgopmammaa ¢ N-BUHUNNMPPONNAOHOM

OnpepeneHne coctaBa cononmmepoB N-BuHundgopmamuaa ¢ N-BUHUNNUPPONTMOOHOM
OnpegeneHne coctaBa cononumepos N-BMHUNNUPPONMAa C BUHUIALeTaToM

MonyyeHune nonn-N-BUHMMKaNponakraMma ¢ pasfiyHoM MOMEKYNSIPHOW MacCcoMm

MonyyeHne cetyaToro nonu-N-BuHUNKanponakTraMma ¢ pas3fiMyHON CTEMNEHbBIO CLUMBKM.

CuHTe3 cononumepa N-BuHUNKanponaktama u N-BUHUNNMPPONuaoHa

J'Ia6opaTopr|e paGOTbI BbINOJTHAOTCSA HA 3aHATMM B TeYEHMe 2 akageMU4ecKkux YacoB. 3a 3ToT

nepvoA CTyOeHT OOIMKEH, 03HAaKOMUBLLUCH C NOPSAKOM BbINOMHEHUA 3a4aHus, Npyu NoMoLLmM rnpenoaasa-
Tena n nabopaHTa BbIMOMHUTL MPaKTUYECKYD YacTb paboTbl, NpeacTaBUTb MOMyYeHHble pe3ynbTaThbl
npenogasaTtento 1, ecnun No3BonseT BpeMs, NPUCTYNUTb K 0popMieHnto paboTbl 1 hOpMynMpPOBKE Bbl-

BO/IOB.

Cnepytoulee nabopaTtopHoe 3aHATME CTyOEHT HauMHaeT ¢ npeactaBneHns opopmneHHon pabo-

Tbl, OTYUTBLIBAETCH No paboTe 1 Nony4YaeT creaylollee nNpakTUYeckoe 3adaHue.

Bonpocbl ana gomaluHero 3agaHust hopMyrnvpyeT NEeKTop Ha feKUMOHHOM 3aHsTuu. Ha cne-

AyloLeM NEeKUMOHHOM 3aHATUM CTYAEHTbl NPEACTaBNAT pelleHne AOMAaLUHero 3aAaHus, 3aHATve Ha-
YMHaeTCsl C 0OCYXXAEeHNsI BAPUAHTOB pPeLLEHNS.

Konnokenymbl NpoBOAATCS Ha nlabopaToOpHOM 3aHATUM, O YeM nperofaBaTerib 3apaHee coob-

waeTt O6y‘-lafOLLI,VIMCFI. Temsbl, No KOTOPbIM NPOBOAATCA KOJITOKBUYMbI, N NMporpamMmMa K HUM npencrasne-
Ha B COOTBETCTBYKOLUMX METOONYECKMNX YKa3aHUAX, pEKOMEeHOO0BAaHHbIX CTyAEeHTaM. lNo cornacoBaHuio ¢



0byyatoLLMMMCS KOMMOKBMYM M 3a4eT MOXET NPOBOAUTLCA B hopme yCcTHoW Beceabl unu popme TecTu-
POBaHUs MO OCHOBHLIM pa3fenam Kypca. 3k3aMeH NPOBOAUTCS TONbKO B YCTHOWM hopMe.

20.2 lNpomexyToyHasa aTTrecTauus

MNMpomexyToyHasa atrectaums No AUCUUMIIMHE OCYLLECTBMASETCH C NOMOLLbIO CreayloWmx oLeHoY-
HbIX cpeacTB: cobecegoBaHme Mo aKk3aMeHaUMOHHbIM BuneTtam (no GuneTtam k 3ayeTy).

Bonpochk! K 9k3aMeHy, 3a4eTy

S o

OcHoBHble oTnnymMs BMC oT HU3KOMOMEKYNAPHbIX COeAUHEHUIA.

Knaccudukaumusa n HomeHknatypa BMC.

KoHurypaumoHHble n3omepbl B MakpOMOSieKynax MOHO3aMeLLEHHbIX 3TUNEHOB 1 JUEHOB.
BHyTprmonekynsapHoe BpalieHne 1 rmbkocTb MakpoOMOEKyIT.

MonekynsipHast macca BMC - cpegHeuncnoBas, cpegHemMaccoBas U CpeaHEBS3KOCTHas.
MeToabl onpeneneHus.

DU3MKO-XUMUYECKME OCHOBBI (OPaKLNOHUPOBAHNA, MeToAbl U TUMbl PPaKLMOHMPOBAHUS.
AMOpdHbIE U KpUCTannnyeckme nonmmepsl, X CBONCTBA.

CTpyKTypa 1 HagMonekynspHas opraHn3aums KpUctaninyeckmx nosiMmMepoB.
MonuanekTponuTbl. XMMmnyeckne n u3nko-xmmmy4eckme oCoBeHHOCTH.
. KoHueHTpupoBaHHble pacTBOPbI NONIMMEPOB U Frenu.
. Beicokoanactnyeckoe cocTosiHue nonmmepos.
. CteknoobpasHoe CcocTosiHMeE NosIiMMepoB.

13. BaskoTekyyee coctosiHue BMC.

14. Mnactudmkaums nosMMepos.

15. M'mbkocTb (>keCTKOCTb) MakpoMonekys. CBA3b rMOKOCTM C XUMUYECKMM CTPOEHNEM
16. MpuHuunbl KNaccudmkaumm npoLeccos obpa3oBaHMs NOIMMEPOB N3 MOHOMEPOB.

. PagnkanbHas nonnMepusaumna. MexaHnam ctagmi NMHULUMNPOBaHUA, pOCTa U O6prBa uenun.

18. NHuMumnmnpoBaHme B paguKanbHOM NofiMMepusauni.
19. KnHeTuka pagvkanbHOM nonnmMepusaumm npu HU3KUX CTeNEHsX npeBpaLLeHns.
20. 'HrmbuTopbl 1 3ameanuTenn pagukanbHOM NonMMepusaumm.

AyTOMHIMBMPOBaHUE annnnoBbiX MOHOMEPOB, OCOGEHHOCTM UX NONMMepPU3aLnm.
Oco6EeHHOCTN KOMMIEKCHO-PaaMKanbHOW NonMMepu3aLmm BUHUOBbLIX MOHOMEPOB.

23. PerynupoBaHue MOMNEKYNAPHON Macchl Npy pagukanbHOM NonInMmMepm3saLmm.
24. PagukanbHasi ABYXKOMMNOHEHTHasa cononmmepusaund. YpasHeHne Mano-Jlstonca. Kpusble

3aBMCUMOCTM MOHOMEPHbI COCTaB - MONIMMEPHLIN COCTaB.

25. AHnoHHas nonumepusauunsa. MexaHnam, 0Co6EeHHOCTMW.
26. AHMOHHO-KOOPAWHALMOHHAA NonuMepusauns no MexaHnsmy "XKmnebix" Lenen..

27.

CuHTE3 6noK- CONONMMEpPOB.

28. KatnoHHasa nonMmepmsaumns, 0COGEHHOCTU, MEXAHU3M.
29. 3aBMCMMOCTb peakUMOHHOW CNOCOBHOCTN BUHUITOBLIX MOHOMEPOB B NonumMepusaumm ot

NX CTPOEHUS N APYrnX haKTOPOB.

30. TlonukoHgeHcaums. Tunel peakunin nonmkoHgeHcauumn. MNMonnkoHAeHCaUNOHHOE paBHOBE-

31.

32.

cue.
MonekynsipHast macca 1 MonekynsipHo-maccoBoe pacnpegenerdne (MMP) nonumepos npu
NONMKOHOEHCaUUN.
HepaBHoBecHas nonvkoHgeHcauunsa. [JecTpykums npu NosiMKoHgeHcauuu.

33. Xumunyeckue peakumm BMC, npuBogsLLme K U3SMEHEHUIO CTEeNeHW NonMMepusaLmn.
34. XvMunyeckue npespalleHns NorMMepoB, He NPUBOASALLME K U3BMEHEHWIO CTENEHUN NoNnuMe-

pu3auuu.

35. CwwmBaHne nonumepos. BynkaHn3aums kay4ykoB, OTBEpPXOEeHUE 3NOKCUAHbBIX CMOII.

36. TepmocTorkune nonvmepsl. BnuaHue cTpykTypbl Ha Tepmudeckme xapakrtepuctukn BMC.
37. dn3nonornyeckn akTUBHbIE NONMMEpPbI C COBCTBEHHOW (PU3NONOrMYECKOM aKTUBHOCTbIO.
38. dn3monornyeckn akTmBHble nonumepbl. Mogenu npuBMBOYHOIo TMNa.

39. [lecTtpykuua n ctabunmnsauna BMC.

40. MNceBooxuBasa pagukanbHas nonnMepusaums.

Mo okoHyaHuu VIII cemecTtpa no Kypcy «BblCOKOMOMNEKynsipHble COeAUHEHUs» MNpo-

BOOUTCA NPOMEXYTOYHasi aTTectaumsa B popme ak3ameHa. K aksameHy obyyatrowimecs no-
ny4yatoT nepeyvyeHb BONPoOcoB, 13 koTopblix bopmupytotca KMM no npegmeTty. 3a aeHb ne-



pen 3K3aMeHOM NPOBOAUTCA KOHCYNbTaund, rae CTyaeHTbl MOryT NPOSICHUTL BOMPOCHI, OC-
BOEHME KOTOPbIX BbI3blBAET TpyAHOCTU. [Mpmxoaa Ha ak3ameH, obyyawolmincs OOImKeH
nmeTb nNpu cebe 3a4eTHY0 KHWXKY U TeTpadb ¢ nabopaTopHbiM npakTukymom. Obyyato-
wmncsa Bbibupaet KMM un rotoBuTCAa K 0TBETY. Bpems Ha noaroToBKy perfiameHTUpOBaHO
lMonoxeHnem O MPOMEXYTOYHOM aTTecTaumm obydarolmxca No nporpaMmam BbICLLErO
obpasoBaHu4.

[ns oueHnBaHWA pesynbTaToB 00y4YeHMs Ha dK3aMeHe/3adeTe UCNOoNb3ylTCsa crnegyoume
nokasartenu:
1) 3HaHKWe y4yebHOro matepmana v BnageHue noHATUNHLIM annapaToM Haykm O nonimmepax;;
2) yMeHue CBsA3blBaTb TEOPUIO C MPAKTUKOMN;
3) yMeHue nnnicTpnpoBaTb OTBET NpMMepamMun, paktamu, AaHHbIMU Hay4YHbIX UCCNeaoBaHUN;
4) yMeHue NpuMeHsaTb TeopeTUdeckue 3HaHus, pellaTtb NpakTuieckue 3agayu;
5) BnageHne cnocobamu cMHTE3a NONMMEPOB M METOA4AMM UX UCCIEeAO0BaHNS;
AaHHble KpuTepun B B6onbLUEN CTENEHN OTHOCATCA K 9K3aMeHy

[ns oueHMBaHUS pe3ynbTaToB 0by4YeHUs1 Ha 3K3aMeHe (3a4eTe C OLEHKOW) UCronb3yeTcs
4-6annbHas WKarna: «0TIINYHO», «XOPOLLOY, «y10BNETBOPUTENBHO», «HEYIOBNETBOPUTENBHOY.

CooTHoOLLEHNE nokasaTenen, KpUTepmeB U LWIKalbl oOUueHnBaHNA pe3yrbTaToB o6yqu|/|;|

YpoBeHb
KpuTepumn oueHnBaHnsa KomneTeHuunin cchopmupo- LLikana oueHokK
BaHHOCTM
KOMNEeTeHUnn
MonHoe cooTBeTCTBME OTBEeTa ObyvaroLlerocs Bcem nepeyvncrneHHbiM | oBbIEeHHbIN OTnnyHo
Kputepuam. [NpogemMoHCTpMpoBaHO 3HaHWe yyebHoro martepuana u YPOBEHb
BNageHne MOHATUMHLIM annapaTtoMm B 06MacTu MOMMMEPHOW Haykw,
yMeHMne CBSA3bIBaTb TEOPUIO C peLIEHNEeM NpakTuyeckmx 3agad, Brnage-
HMe TeopeTUYeCcKMMUM OCHOBaMWU MONMUMEPHON XWMMWUMK, CMNOCOBHOCTbL
UNNIOCTPUpPOBaTb OTBET npumepamu, dakTamu, AaHHbIMU HayYHbIX

nccnegosaHum

OTBET Ha KOHTPONbHO-U3MEPUTENbHBIN MaTepuan He cooTBeTcTByeT | basoBbif ypo- Xopouo
ofHOMY (OBYM) M3 NepeyvvcrieHHbIX MnokasaTenen, Ho obyvaronincs BEHb
AaeT npaBunbHble OTBETbl Ha [OMOSNHUTEmNbHblIE Bonpockl. Hepocta-
TOYHO NPOAEMOHCTPUPOBAHA CBA3b TEOPUU C MPaKTMKOW, UK coaep-
XaTcs oTAenbHble Npobernbl B 3HaHMM BOMPOCOB TEOPUW,

OTBET Ha KOHTPOSIbHO-U3MEPUTENbHBLIN MaTepuan He COOTBETCTBYET Moporosebin YposneTtsopu-
nobbiM ABYM (TpeM) U3 NepeydncrieHHbIX nokasaTenen, oby4varowmincs YpPOBEHb TenbHO
AaeT HenosnHble OTBETbl Ha AOMNOMHUTENbHbIE BONPOCHI. [eMOoHCTpu-
pyeT 4acTuUYHble 3HAHUA TEOopWUU, WNN He YMeeT WNNICTPUPOBaTh
oTBeT npumepamu, pakTamu , UnNu MMeeT He MofHoe npeacTaBneHue
0 cnocobax CuHTe3a NonMMepoB, AONycKaeT CyLEeCTBEHHbIE OLWWOKN B
HanucaHuv doopmyn.

OTBET Ha KOHTPOSIbHO-U3MEPUTENbHBIN MaTepuan He COOTBETCTBYeET - HeynosneTtsopu-
nobbiM Tpem(4eTbipem) M3 nepeyvncreHHblix nokasatenen. O6ydato- TenbHO
LUMACA OEMOHCTPUPYET OTPbIBOYHbIE, (PparMeHTapHble 3HaHus, OO-
nyckaeT rpybble owmnbKn B pacCMOTPEHMM TeOopeTUYEeCKNX BOMPOCOB,
He MOXeT NPMUBECTU KOHKPETHbIE NPUMEpPbl Ha MOCTaBMEHHbLIE BOMpPO-
Chbl.




