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1. Koa un HaumeHoBaHue cneunanbHocTu: 04.05.01 dyHaameHTanbHada n NpUKNagHasa xu-
MUS
2. Cneumnanusauma. yHOameHTanbHasi XuMus B npodeccmoHansHoM obpasoBaHnm
3. KBanudukauusa (cteneHb) BbINyCKHUKA: cneumannct
4. ®opma ob6y4eHus: oyHas
5. Kachegpa, oTBevarLwas 3a peanmsauuio AUCUUNNUHBI: Kaeapa BbICOKOMONEKYNSPHbIX
COE€NHEHUI N KONMNOUOHON XUMUN
6. CoctaButenu nporpammsil: LLlectakoB AnekcaHap CtaHMCNaBOBMY, AOKTOP XUMWYECKUX
HayK, OOLEHT
7. PekomeHaoBaHa: Hay4YHO-MEeTOONYECKMM COBETOM XMMUYECKOro dhakynbTeTa,
npoTokon Ne 4 ot 25.04.2023
8. YuebHbIn roa: 2026-2027 CewmecTp(bl): 7,8



9.llenu n 3apgayum y4e6HON AUCLIMNIIUHDI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl 1871sIK0MCS:
- (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 UCNOSIb30BaHUM Ha OCHOBE Hay4HbIX JOCTMXE-
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 CcTyaeHTa cnocobHOCTEN N HABLIKOB K NPOBEAEHMIO SKCMEPUMEHTANbHbIX 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, nsnveckon, aHa-
nutuyeckon xumun. CTygeHT OOMMKEH MMETb NpeacTaBfeHus O TEPMOAMHAMUKE U KMHETUKE,
BNageTb MatemMaTU4eCcKMM annapaToM XMMUKW, UMETb NpeacTaBrneHne 06 OCHOBHbIX Kraccax
HEOpPraHNYeCcKnX N OPraHNYEeCKUX BELLECTB U UX PEAKLIMOHHOW CNOCOBHOCTMW.

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- N3MepeHuii, a Takke | NNaHMpoBaTb IKCMEPUMEHT, NPOBOAUTL MOUCK
YeTHo- pe3ynbTaToB pacye- | CNpaBOYHOM MHpOpMaUUM 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-

TeopeTu4ecknx 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

HanpaBneHHOCTH

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

2 OUTb  XUMUYECKNI YeCKMMW BeLLEeCBa- | OCHOBHble MeToAbl UCCNeaoBaHMs MOMMMEpPOB;
3KCNEepUMEHT C MU C cobniogeHneM | xuMmmnyeckue, hU3NKo-XumMmyeckne n unsnyeckue
NCcnonb30BaHNeM HOPM TEeXHMKN 6e30- | OCHOBbI CO3[aHUA KOHCTPYKLUMOHHBIX W (PYHK-
COBpPEMEHHOro NacHOCTH LUMOHanbHbIX MOMMMEpPHbBIX MaTepuarnos; CMoCco-
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  foflyye- | MOMEKyr;  OueHuMBaTb  OCHOBHble  (PU3NKO-
HAA U XapakTepu- | MexaHn4yeckue napameTpbl NonMMepoB; 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! KOHLIEHTPALMIA KOMMOHEHTOB,
BaHWA CBOWCTB B€- | temnepaTypbl, KayecTBa pacTBOpUTENS U T.4.;
lects n marepua- | metogamu MoaenupoBaHUS MaKpPOMOIEKY U1
noB € MCNOJB30BA- | pacyeTHbIMU NpoLieaypaMu OLIEHKM UX pa3Me-
HVEM COBPEMEHHOTO | poB; NpUHLMNaMK HanpaBneHHoN Moandukauum
Hay4HOro  0BOPYAO- | xymuM4eckoit CTPYKTYpLI MonMMepa Ans npuaa-
BaHWA HUS HY>KHbIX CBOWCTB; METOAOMOrMen co3naHns
HOBbIX NOSIMMEPHBIX 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 MHPOPMALIMOHHBIX 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 3MNUPUYEcKUX Mopernewn,

YeHus aesTenbHocTH OCHOBaMM OpraHu3aLmmn aKCnepuMeHTanbHbIX
nccnegoBaHum

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

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

C HopmMamu u npa- OlK-6.2 | MNMpeacraBnseT uH- YMmeTb:
BUMaMM, NPUHSATbI- dopmaumio XuMm4ye- | NONb30BaTLCA OCHOBHOW CMpaBOYHOW nuTepaTty-
MU B npodeccmno- CKOrO COfiepXaHusi C | PO, TOMKOBBIMW W HOPMAaTUBHBLIMW CrlOBapsiMu
HanbHOM coobLe- y4eTom TpeboBaHUiAi | PYCCKOro A3blka; OCHOBHLIMU canTamu noaaepx-
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-
Thbl U NpeacTaBnseT
€€ Ha PYCCKOM U

aHIMUNCKOM A3blKax

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 paboTbl B
BMAE Hay4HoW ny6-
nukaumm (Tesuca
Jokrnaga, cratbs,
0630p) Ha pyccKkom
N aHIMNACKOM 53bIKe

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 yyebHor paboTbl Bcero Mo cemecTpam
7 cemecTp 8 cemecTp
KoHTakTHasa pabota 294 114 180
nekuunu 110 38 72
o e npakTuyeckune 36 36
B TOM ymcne:
nabopartopHble 148 76 72
KypcoBas pabota
CamocTosaTensHas paborta 66 30 36
lMpomexyTouHas attectaums (0159 3Kk3amMeHa) 36 36
WToro: 396 144 252

13.1. CopepxaHue AUCUUNIUHbBI

n/n Peanusauns
pasgena guc-
HaumeHoBaHue pasgena LMMIUHBI C
CopgepxaHve pasgena AUCLMNINHLI
AUCLMNITUHBI MOMOLLbIO OH-
nawH-kypca,
QYMK *
1. NNekuun
1.1 Ponb Haykun o BblcokoMorne- | MecTo Hayku o nonumepax B pagy pyHaameHTanbHbix | QYMK «Bbico-
KYNSAPHbIX COEANHEHUSX B XUMUYECKUX AUCUMNNNH. OcHOBHbIE oTnndmMa BMC oT | komonekynsp-
Hay4YHO-TEXHNUYECKOM Mpo- HU3KOMONEKYNSAPHbLIX COeANHEHUN. Hble coeanHe-
rpecce 1 OCHOBHbIE 3Tanbl HUS»
ee pas3BuTus. https://edu.vsu
1.2 Knaccuduvkauusa nonvme- Knaccugukaumsi nonMmepos B 3aBUCMMOCTM OT mnpouc- | .ru/courselvie
pOB U npoueccoB nx obpa- XOXOEHUsl, XMMUYECKOrO COCTaBa U CTPOEHWs1 OcHOB- | W.php?id=231
30BaHusg. HomeHknartypa. HoM uenu. Monumepu3auust U nNonukoHAeHcaums kak | O
MeToAbl CUHTE3a NOoNMMMEPOB N3 MOHOMEPOB.
1,3 Makpomonekyrbl 1 ux no- KoHpurypaunoHHble nsomepbl B Makpomoriekynax no-

BeaeHne B pacTBope.

NMMEpOB MOHO3aMELLEHHbIX 3TUMEHOB W OWEHOB.
CrepeoperynsipHble nonvMMmepbl. BHyTpumonekynsip-
Hble BpalleHWs M rMbKocTb Makpomonekyn. Mogenb
cBobogHO-couneHeHHow uenu. CpegHue pasmepbl
MaKpOMOIEKYIT C y4eTOM MOCTOSHCTBA BareHTHbIX Yr-
noB. KonnyecTBeHHble XapaKTepUCTUKN TMOKOCTM Mak-
pomonekyn. ®PyHKUMS pacnpegeneHus pacCTOSHWUN
Mexay KoHuamu cBobogHO-couneHeHHon uenu (Mayc-
coBbl kny6kn). CBsA3b rMOBKOCTU (KECTKOCTU) MaKpOMO-
neKkyn ¢ UX XMMWYECKMM CTpoeHunem. TepmoamHamu-
yeckoe MOBeAEHUE MakpOMOSeKyrn 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 (PPaKLUOHMPOBa-
Husi. CBeTopaccesiHue Kak MeTod onpeaeneHust cpea-
HemMaccoBoOMn MorekynspHon Maccbl BMC. vgpogu-
HamMu4yeckne CBOWCTBaA Makpomornekyn. Buckosmmert-
pusa — MeToa onpeaeneHns cpegHeBs3KOCTHOW Morne-
KynsipHOW Macchbl. KOHLEeHTpUpoBaHHbIe pacTBOpPbLI MO-
nnmepos 1 renu. NMonnanekTponuThbl.

1.4

MonumepHblie Tena.

CTpykTypa M OCHOBHble huU3MYeckme CBOMCTBA MNONU-
MepHbIX Ten. AMOpdHbIE U KpUCTanmnumyeckue nonvme-
pbl. Bbicokoanactuyeckoe, cteknoobpasHoe n BA3KO-
Tekydyee cocTtogHue. [lnactudwukauuss NoOnMMepoB.
OpueHTUpOBaHHbIE CTPYKTYPbl KPUCTaNM4eckux W
aMopHbIX MONIMMEPOB.

15

CwuHTes noJIMnMepoB.

PagukanbHas romononumepusauns. MexaHusm, KuHe-
TMka. MonekynspHas mMacca U MONEeKynsipHO-
mMaccoBoe pacnpegenenune. VHrmboutopbl U 3ameanu-
Tenn. AyToMHrMbupoBaHWe annuibHbIX MOHOMEPOB.
3aBNCUMOCTb peakLUOHHOW CNOCOOHOCTU BMHMUIOBLIX
MOHOMEPOB OT CTPOeHWs u Apyrmux daktopos. Kowm-
NMeKCHO-paguKanbHas nonMMepusaumsi BUHUIOBbBIX
MOHOMEPOB. PagukanebHas " KOMMEKCHO-
pagukanbHas cononumepusaumm. KatmoHHasa nonvme-
pusaunsa. Obwan xapakTepucTuka, MexXaHnaM, KUHETU-
yeckme  0OCOOEHHOCTM. AHMOHHAss M aHMOHHO-
KOOpAMHALMOHHAs nonumepusaumm B MNPUCYTCTBUN
rOMOreHHbIX W TeTEpPOreHHbIX KaTanms3aTopoB Tuna
Uurnepa-Hatta. TlNonukoHaeHcauus. Tunbl peakuun
nonukoHaeHcaumn. onMKoHOAEHCaAUVMOHHOEe paBHOBE-
cve. MonekynsipHas macca 1 MONeKynspHO-MaccoBOe
pacnpegeneHne npu nonvkoHgeHcauuun. [JecTpykums
npu nonukoHaeHcaumm. CoBpeMeHHbIE OOCTWKEHVS B
0brnacT CUHTETUYECKMX MONMMMEPOB. TepMOoCTOVKVE Monwu-
Mepbl. Tepmoanacronnactbl. PU3nONOrM4yeckn akTMBHbIE
nonumepbl. Knaccudmkaums. Pusmonormyeckn akTvBHble
MoNMMepbI C COOCTBEHHOM (OM3MOSIOMMHECKON aKTUBHOCTLHO.
Monvmepbl NPUBMBOYHOIO TWNA.

1.6

XuMunyeckme CBOMNCTBA U
XUMUYECKMNE NpeBpaLleHus
BbICOKOMOEKYNSAPHbIX CO-
eavHeHun. Jectpykumnsa un
cTtabununsaumsa nonMmMepos

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. CluMBaHue MNONUMEPOB: BYIKaHM3auus
Kay4yyKkoOB, OTBEPXAEHMWE 3MNOKCUAOHbIX CMOI. TeHOeH-
LMN pasBUTUSA XUMUWN BbICOKOMONEKYNSAPHBIX COeaMHEe-
HUIR. HoBble NonuMmepbl U HanpaBnNeHUs UX UCNONb30-
BaHus.

3. llabopaTopHbie 3aHATUSA

3.1

MaKDOMOJ'IeKyﬂbI n nx no-
BeaeHne B pacTBope.

OnpegeneHve MONeKyNaApHOA Macckl NonMcTMpona.
OueHka MonMAancnepcHOCTM MaKpPOMONEKYN MeToAoM
TypOMaONMeTpU4eckoro 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 3KCKMIO3MBHOW XpomaTorpadgum.

3.3

CuvHTe3 nonnumepos.

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




Monumepwnsauus BuHUNayeTata B SMyNbCUN.
Monumepwnsauus BuHUNayeTaTta B CyCneH3nu.
Monumepwnsauus BuHWNaueTata B pacTBope.
CononvmepusaLmsa cTMporna u METaKpUnoBOn KUCHOTbI
B CyCMneH3uu.

MonvkoHaeHcauma OWMATUMEHINMKONSA C aaunMHOBOW
KMCNOTON B pacTBope.

MonukoHaeHcaumsa eHona n dopmanbaerna.
MopgenuposaHve npouecca MOHHO-KOOPAMHALMOHHOM
nonvMepusaumm aTurneHa.

3.4

XnmMn4yeckne cBomcTea n

crabunmsaums NnoJINMEPOB.

TepM nyeckaa genonmMmepusauma nornmMmeTuniMeTak-

XMMWUYECKME NpeBpaLleHms | punara.
BbICOKOMOEKYISAPHbIX CO- lMonumepaHanornyHele NpeBpaLleHnst NONIMBUHNIIOBO-
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 3aHaTui (Yacos)

Jekumn

MpakTunye-
ckune

JlaBopaTtop-
Hble

CamocTosiTenbHas
paboTta

Bcero

OcHoBHbIE OnpeaeneHus, 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 BpalleHus
1 rMBKocTb Makpomonekyn. Mo-
Aenb cBo60AHO-COUIIEHEHHOA
uenu. CpegHue pasmepbl Makpo-
MOJIEKyIn C y4eTOM NOCTOSIHCTBA
BaJIeHTHBbIX YIIOB.

KonnyecTBeHHble XapakTepucTUKu
rMBKOCTN MakpomorneKkyn. PyHk-
uus pacnpeaeneHns paccTosHUN
Mexay KoHuamu cBob6oaHo-
coudneHeHHom uenu (Cayccosbl
knybku). CBasb rmbkocTn (>kecTKo-
CTN) MakpoOMOFeKyn C UX Xxumuye-
CKUM CTPOEHMEM.

TepMmoguHammnyeckoe nosegeHune
MaKpOMOIeKyrn B pacTBope 1 ero
0COBEHHOCTM NO CPaABHEHMIO C
nosefeHneM HU3KOMONEKYNAPHbIX
BeLlecTB. HeBo3MmyLeHHbIe pas-
Mepbl MaKpOMOIeKyn B pacTeope
M OLleHKa rmbkocTu.

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




BuckosumeTpusa — metog onpege-
NeHns cpegHEBA3KOCTHOW More-
KynsipHou maccbl. KoHueHTpupo-
BaHHble pacTBOpPbI NONUMEPOB U
renu. |-|OJ'II/I31'IeKTpOJ'IVITbI.

20

30

10

CTpykTypa 1 OCHOBHbIE (husnye-
CKne CBONCTBA NOMNMMEpPHbIX Ten.
AMOpdHbIE 1 KpUCTannuyeckne
nonMmMepsbl.

11

BbicokoanacTtudeckoe, cTeknoob-
pasHoe 1 BS3KOTEKyYee COCTOs-
Hue. MNnacTndukauna NoNMMepoB.
OpueHTupoBaHHbIe CTPYKTYpbI
KpUCTanIn4ecknx n aMopHbIx
NonvMMepoB.

10

12

PapguvkanbHas romononuvepusa-
uma. MexaHuam, kuHeTuka. Mone-
KynsipHasi Macca u MonekynsipHo-
MacCoBOe pacnpegerneHue.

74

94

13

UHrmbutopsl n 3amegnurenu. Ay-
TOUHrMBUPOBaHME annUMbHbIX
MOHOMepOB. 3aBUCUMOCTb peak-
LIMOHHOW CMOCOBHOCTY BUHMUIO-
BbIX MOHOMEPOB OT CTPOEHUS 1
ApYyrux akTopos.

12

14

KOMHJ’IeKCHO-paDMKaJ’IbHaﬂ nonun-
mMepunsauna BUHUITOBbIX MOHOME-
poB. PaguvkanbHas 1 KOMMeKCHo-
pagunkKanbHaa conofimmepusaunn.
>KuBas noHHasa n ncesooxmBasi
pagukKanbHaa nonmmepusaumna.

16

15

KatnoHHas nonvmepusaums. O6-
LLlas XapaKTep1CTrKa, MEXaHN3Mm,
KMHETUYeCcKne 0COBEHHOCTU.

14

16

AHWOHHasA U aHWOHHO-
KOOpAMHALMOHHAag nonMmepuaa-
LUK B MPUCYTCTBUM FTOMOTEHHBIX U
reTeporeHHbIX KaTanM3aTopoB
Tvna Lurnepa-Hartra.

16

17

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

26

46

18

CoBpeMeHHble JOCTWKEHMS B 00-
NacTN CUHTETUYECKUX MOSNIMMEPOB.
TepmocTorikue nonmvepsl. Tepmo-
anactonnacTbl. PU3NoNorMyeckn
aKkTnBHbIE nonumepsl. Knaccudmka-
upmst. PU3MONOrMYECKN aKTUBHbBIE
nonnmMepsbl ¢ cobcTBeHHOM dn3norno-
MMYECKON aKTUBHOCTLIO. [Nonmmepsbl
NPVYBMBOYHOIO TUNa.

12

19

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

26

42




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

20

Oenonvmepusauust. ClumsaHue
NoNMMepoB: BYNKaHU3aLns Kayyy-
KOB, OTBEPXXAEHME 3MOKCUAHbIX
cMorn.

21

TeHOoeHuun pasBUTUS XUMUW Bbl-
COKOMOJEKYNSAPHbIX COEANHEHNA.
HoBble nonvMMepbl U HanpaBneHus
Nx ncnonb3oBaHus. Monumvepsi
ANst HAHOTEXHOMOTMN N MHAYCT-
pUM HAHOCUCTEM.

22

Utoro: 110 36 180 106 432

14. MeToauyeckue ykasaHusi Ansi o6y4yaroLmxcsi N0 OCBOEHUIO AUCLUNIIUHDI
B y4ebHOM npouecce ncnonb3ytotcsa crneayowmne popmbl paboThbi:
- NpoBefeHne Nnekunn,
- NpoBegeHne nabopaTtopHbIX pabor,
- 3aHATUA B MHTEPaKTUBHOWN hopMe (AncKyccum),
- BHeayauMTOpHasa camocTtosiTenbHasa paboTa cTygeHTOoB.
OpraHu3aumoHHasa CTpYKTypa JIEKUNOHHOMO 3aHATUS:
1. dopmMynupoBka TeMbl, Liefien 3aHATUS, NOCTaHOBKa NpobrieMHOro Bonpoca.
2. PasbAcHeHne BONPOCOB TEOPETUYECKOrO N NPAKTUYECKOro MiaHa Ans peLlleHns noctaBnex-
HOM NpobGnembl.
3. PaccmoTpeHune nyten peleHns npobnemMHoro Bonpoca Ha KOHKPETHbIX NpuMepax.
4. 3aknoyeHune, hopmynmpoBKa BbIBOOOB.
5. dopmynupoBka 3agaHus A4Sl CaMoCTOATENbHON AOMalUHeN paboTel. O3By4nBaHNE TEMbI
cnefyowero 3aHATuUS.
OpraHunsaumoHHasi CTpykTypa nabopaTtoOpHOro 3aHATUSA:
. dopmynuMpoBKa LEeNen 3aHATMS U OTBETbl Ha BOMPOCHI CTYAEHTOB.
. O3HaKoMNeHne ¢ TEOPETUYECKON OCHOBOW paboTbl, OCHOBHLIMW NPUEMaMMN U TEXHUKOWN
©esonacHocTn Npu paboTe ¢ Ucnonb3yemMmbiMn Npubopammn n peakTmBamu.
3. BbINONHeHne akcnepuMeHTanbLHon Yactu paboTbl.
4. O6paboTka aKCNnepMMeHTanbHbIX pe3ynbTaToB M NpeaoCcTaBreHne Nx Ans npeasapuTensHON
NpoBepKN NpenoaasaTento.

3awmTa nabopaTtopHon paboTbl NPOBOAUTCS C LEfblo BbISIBIIEHUS YPOBHS OCBOEHUSA Ma-
Tepuana no TemaTuke paboTbl, CNOCOBHOCTUN AaTb NPaBUNbHYIO TPAKTOBKY pe3ynbTatam, nony-
YeHHbIM MpK BbINOMHEHMM paboTbl. 3awmTa paboTbl 3aknyaeTca B oopmneHnn pabort, ycT-
Hown Gecepe npenogaBaTensi CO CTYAEHTOM MO NOSlyYeHHbIM B paboTe pesynbTaTaM U OCHOB-
HbIM TEOPETUYECKMUM MOHATUAM NO TeMe paboThl.

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

KoHTponb OCBOEHUS TeopeTU4ecKoro marepuana npoBOAUTCHA MOCMe NPOChyLMBaHUSA
CTyAeHTaMn NEeKUMOHHOro matepuana no Kaxaon Teme B BUAE KOMNMOKBMYMaA WM BbINONHEHNUS
AOMallHMX 3afaHui. BeinonHeHne gomaluHMX 3aaHUK KOHTponupyeT nekTtop. ExeHenenbHO
CTYOEHTbl UMEIOT BO3MOXHOCTbL BbISICHATbL BCE BOMPOCHI, OCBOEHME KOTOPbIX Bbl3blBAET TPYAHO-
CTM1, Ha KOHCYMbTauusaX C NEKTOPOM B cCneumanbHO OTBEAEHHbIE AN 3TOr0 KOHTaKTHbIE Yachl.

Mpn peanusaumm OUCLMNIIMHBI C MCMNOSIb30BAHNEM AMCTAHUMOHHBLIX ObOpasoBaTesbHbIX
TEXHOMOIMA UCMNONb3YITCA MHCTPYMEHTbl 3MNEKTPOHHON MHGOPMaUMOHHO-06pa3oBaTenbHON
cpegbl BIY «3nekTtpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru) w/vnn “MOOK BI'Y”
(https://mooc.vsu.ru),cepeucbl BuaeokoHdepeHuun (BigBlueButton, Zoom, Discord n gp.),
3MEKTPOHHAas NoyTa, MeCCEHKEPbI U COLCETH.

N —



https://info.vsu.ru/SRedirect/70442B28/edu.vsu.ru
https://mooc.vsu.ru),сервисы

15. NepevyeHb OCHOBHOW U AONOSIHUTENBLHOW NUTEepaTypbl, PECYPCOB UHTEPHET, HeO6XO-

AUMbIX ONnA OCBOeHUsA aoucumnnJyimHbl
a) OCHOBHag nuteparypa:

Ne n/n McToYHMK
BbicokomonekynsipHble COeAMHEHUs : y4eOHUK 1 NPaKkTUKyM ANS akagemudeckoro bakanaspuaTta
1 / [M.C. ApxakoB 1 gp.] ; Mock. roc. yH-T uMm. M.B. JlomoHocoBa ; nog pea. A.b. 3e3nHa .— Mocksa

: Opant, 2018 .— 339 c.
Cemuukos KO.[l. BeeageHune B xumuto nonumepos/ KO.[.Cemunkos, C.®d. XKXunbuoe, C.[0. 3anues.

2 — CaHkr-lNeTepbypr ; Mocksa ; KpacHogap: JlaHub, 2012. — 222 c.

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

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

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

0) gononHWTenbHag 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.

nnT.,1990. — 396 c.
KabaHoB B. A. KomnnekcHo-pagukansHas nonumepusaums/B. A. KabaHos, B. I1. 3y6os, 0. [.

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

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

9 Mnata H. A. dusmonoruyeckn aktusHble nonuvepsl/H. A. MNMnata, A. E. Bacunbes. - M.:
Xumus, 1986. - 296 c.

10 Kvpw tO. 3. Monu-N-BuHunnupponuaoH n gpyrae nonu-N-snHmunamugpl/t0. 3. Kupu. -

M.: Hayka, 1998.-252 c.

B) MH(pOPMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchbl (oduunansHble peCypebl UHTEPHET)*:

Ne n/n Pecypc
11 "YHunBepcuteTckasa 6ubnmnoteka online", http://biblioclub.ru/
12 OneKkTpoHHO-6nbnnoteyHas cuctema "KoHcynbTaHT cTyaeHTa", hitp://www.studmedlib.ru
13 https://www.lib.vsu.ru - 3oHanbHas Hay4yHasa 6ubnunoteka BI'Y.
http://www.en.edu.ru/ - EcTeCTBEHHO-Hay4HbIi 06pa3oBaTeNbHLIN NopTan - SABMASETCA COCTaB-
14 HoW YacTblo begepanbHoro noprtana "Poccuiickoe obpasoBanHne”. CoaepXuT pecypcbl U CCbifl-

KM Ha pecypcbl M0 eCTECTBEHHO-HAYYHbIM AUcLuMnaMHaM (dpusmka, xummsa n uonorus).
http://window.edu.ru/ - nHcopmaumnoHHas cuctema «EgmnHoe okHO goctyna k obpasoBaTesb-
HbIM pecypcamy.

http://www.elibrary.ru —HayuyHas anektpoHHas 6ubnuoteka eLIBRARY.RU - kpynHewwwnin poc-
CUNCKNA MHEPOPMALIMOHHBIN nopTan B 06nactun Hayku, TEXHONOrMM, MeavLumnHbl 1 06pasoBaHus,
16 cogepxawmm pecepaTbl U NOMNHbIE TEKCTbI Bonee 12 MMH. HayYHbIX cTaten u nyénukaumin. Ha
nnatgopme eLIBRARY.RU gocTynHbl anekTpoHHble Bepcun 6onee 1400 pocCUMCKMX HaydHO-
TEXHUYECKNX XKypHanoB, B ToM yncne 6onee 500 xypHanoB B OTKPbITOM AOCTYMe.

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

15

16. NMepe4veHb y4e6HO-MeTOAMYECKOro o6ecneyeHuns Ansi CaMoCToATeNIbHOW paboThl

Ne n/n McTOYHMK

1 KysHeuoB B.A. lNMpakTukym no BbICOKOMONEKynspHbIM coeguHeHusam / B.A. KysHeuos. - Bopo-
Hex: Nag.nom BIY, 2014, - 166 c.

> BbicokoMonekynsipHble COeauHEeHNs: MeToguveckune ykasanus / coct.: A. C. LLlectakoB u gp. —
BopoHex : BI'Y, 2015. — 36 c.

3 MHcTpyKuma no TexHnke 6esonacHocTv Npy paboTe B nabopatopun ¢ NpUMEHEHNEM XUMUYECKMX
BellectB. BopoHex : BI'Y, 2002 — 33 c.

4 MpakTMKym Mo BbICOKOMOMEKYNSAPHLIM coeanHeHnsim /nog pea. B. A. KabaHoga. - M.: Xumus,
1985. - 224 c.

17. Obpa3soBaTenbHble TEXHOMOrMU, UCNONb3yeMble Npu peanusauum yyebHon aucumn-
JNINHbI, BKNKOYaa AUCTaHLUNOHHbIe o6pa3oBaTtenbHble TexHonorum (JOT), aneKTpoHHoe
ob6y4eHue (30), cmewaHHOe o6y4YeHue:


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/

Mpu peanusauun ANCUMNINHBI UCNOMB3YOTCA Knaccuyeckme obpasoBaTeribHble TEXHOMO-
rmn 6e3 3ameHbl ayauTOPHbIX 3aHATUI (Nekumi n nadopatopHblx 3aHATUin) Ha OT. OcHOBHbIE
TUNbI NEKUMA — BBOAHbIE NEKUUN (B Havane nayvyeHms QUCUmnimHbl) U MIHPOPMALMOHHbIE NEK-
UMM ¢ Bu3yanusaumen (MynbTumegumnHble npeseHtauun). MNpoBegeHne Tekywmnx atrectaumm u
NMPOMEXYTOYHbIX aTTecTauun ocyliectenaeTcs B oopme yctHoro cobeceposanus no KMM. Ca-
MocTosiTenbHaa paboTta No Bcem pasgenam npegnonaraeT BbIMNOMHeEHME 06s3aTerbHbIX NMUCh-
MEHHbIX JOMAaLLUHUX 3a4aHuMN.

Mpu peanusaunn y4ebHON AUCLMUNIIUHBI UCMOMB3YOTCHA 3NeMEeHTbl 9NIEKTPOHHOIo obyye-
HUA 1 pasnU4YHble OUCTAHUMOHHbIE ObpasoBaTenbHble TEXHOMNOMMN, No3sonswme obecneyu-
BaTb OMoCpefoBaHHOE B3auMMOAENCTBME (Ha paccTosiHMM) npenogaBaTenen n obydatomxcs,
BKIMOYAS MHCTPYMEHTbI 3NEKTPOHHOM MHOpMaLMOHHO-06pa3oBaTenbHon cpeabl BIY «3Onek-
TpOHHbIM yHMBepcuteT BIY» (https://edu.vsu.ru) n/vnn “MOOK BI'Y” (https://mooc.vsu.ru), npo-
BedeHne BeOMHapoB, BMAEOKOH(EPEHUNA (B TOM 4YMCne C NpPUMEHEeHMem cepsBucoB Zoom,
Discord n gp.), B3aMmogencTemne B COLICETSAX, NOCPEACTBOM 3fIEKTPOHHOW MOYTbI, MECCeHaXe-
pOB.

18. MaTepnanbHoO-TeXHU4YECKoe obecrneyeHme ANCLUMUNIINHDI:
Mpunbopkl 4N pa3roHKM MOHOMEPOB B YCIOBUSIX Bakyyma.
Mpunbopbl 4N npoBeaeHNs NoNMMepu3aLmm

Mpunbopbl 4N NnpoBeAeHNst NONMKOHAEHCALUN

Mpubop ans TepmogecTpyKumMm nonnMepa

Mpubop PepoToBa ANnga onpegeneHns HabyxaemocTu.
Pedpaktometp NPD-454 B2M

BuckosnmeTtpbl OctBanbga-lNuHkeBnya, BIMTXK 1 Yo6enoae.
TutpoBanbHas ycTaHOBKa.

Becbl aHanutnyeckue.

10. BecCbl TEXHO-XMUYECKME.

11. MoaynbHbIN CNEeKTPOMETP AUHAMMUYECKOro U cTaTnyeckoro paccesHus ceeta Photocor-Complex.
12. KomnbtoTep.

13. Typbugumetp.

14. YnbTpasByKkOBOW gncnepraTtop.

15. BogocTpyiiHble HAcoChI.

16. Wkad cywmnbHbIn

17. Wkad BaKyyMHbINA.

18. ®otomeTp KOK-3 «30M3»

19. Annapatbl CokcneTa.

20. TepmocTaThbl.

CoNoOGOR~WNE

19. OueHo4Hble cpeacTBa ANA NPOBeAEHNA TeKyLLero KOHTPosisi ycneBaemMocTu U npo-
MEXYTO4YHOM aTTecTauum

MopsiaoK OLEHKN 0CBOEHMsT 0Oy4arowmmMmcsa y4ebHoro matepuana onpeaensieTcs co-
AepXXaHNeM crneayrwmnx pasgenos ANCUNNIINHDI:

Ne HaumeHoBaHwue pasge- KoMne- NnaukaTop(bl)
n/n na gncuunnuHel (Mogy- Tenums(n) OOCTMXEHNs OueHouHble cpeacTaa
nga) KoMneTeHumm
Ponb Hayku o BblCOKO-
MOMEeKyNspHbIX coeau-
1 HEHUAX B HAy4YHO- OnK-1, Orl1K-1.3, TecToBble 3agaHMA
| TexHuyeckom nporpecce | OlK-2 OnkK-2.4
N OCHOBHbIE 3Tanbl ee
pasBuTUS.
Knaccuduvkauusa nonum- TecToBble 3a0aHUA
5 MEPOB U MPOLECCOB MX OrlK-1, Orl1K-1.3, [loMaLLHME 3aaHNS
" | obpasoBaHusi. HomeHk- | OlK-2 OlK-2.4
narypa.
OrlK-1.1, JlabopaTtopHkle paboTbl
3 Makpomornekynbl 1 ux OrlK-1, OriK-1.2, [omaluHune 3agaHus
" | noBeaeHwve B pacteope. | OlK-6 OrK-1.3. Konnoksunym
OlK-6.1,



https://info.vsu.ru/SRedirect/70442B28/edu.vsu.ru
https://info.vsu.ru/SRedirect/70442B28/mooc.vsu.ru

Ne HanmeHoBaHue pasge- Komne- NHankaTop(bl)
n/n | naAucumnnnHel (mogay- TeHums() OOCTMKEHNSA OueHouHble cpeacTBa
ns) KoMMeTeHLUn
OrlK-6.2,
OlK-6.3,
OllK-6.4
OrK-3.1,
4, | NonumepHsble Tena. OrK-3 OMK-3.2 [MpakTMKOOPUEHTUPOBaHHbIE 3a4aHUA
OriK-2.1,
OrlK-2.2,
OrK-2.3, JlabopatopHble paboTsl,
OrlK-2, OrliK-2.4 KypcoBas pabota
5. | CnHTes nonmvepos. OMK-6 OMK-6.1, Komrokanym
OrlK-6.2,
OlK-6.3,
OllK-6.4
Xnmunyeckme cBoncTea u
XUMUYeckne npespa- OrkK-2.1, JlabopatopHkle paboTsl,
6 LLeHNS1 BbICOKOMOSEKY- OMK-2 OriK-2.2, TecToBble 3agaHu4,
" | NAPHbBIX COEANHEHWIA. OlnK-2.3, KypcoBas pabota
HecTpykunsi n ctabunu- OlMK-2.4
3auusi NoNMMepoB
lMpomexyToyHas aTTectauns MNepeyeHb BONpOCOB
dhopma KOHTPOIS — 3K3aMeH, 3a4eT C OLEeHKOM

20. TunoBble OUEHOYHbIE CpeaCTBa U MeToAMYeCKue Mmatepuanbl, onpeaensirowme npo-
ueAypbl OLLleHUBaHUA

OueHKa 3HaHWN, YMEHUIN N HABbIKOB, XapakTepuaylLwas atanbl OPMUPOBAHNA KOMMNETEH-
UMM B pamKax U3yvyeHus ANCLMNIIMHBbI OCYLLECTBSETCA B X04€e TEKYLLEN U NPOMEXYTOYHOM aT-
TecTtauun.

TekyLuas aTTectauma NpoOBOAMUTCA B COOTBETCTBMM C [1onoXXeHMeM O TeKyLlen aTtTecTauum
obyvarowmxca no nporpaMmmam Bbiclero obpasoBaHns BopoHEXCKOro rocygapCTBEHHOMO YHU-
BepcuteTa. Tekywas aTTectaums nNpoBoaAUTCA B (popme: YCTHOro onpoca (MHAMBMAYanNbHbIN
onpoc); nabopaTtopHbie paboTbl; OLEHKN pe3ynbTaToOB NPaKTUYECKON AEATENBHOCTM (KypcoBas
paboTa). Kputepumm oueHMBaHNA NpMBeLeHbI BhiLLe.

lMpomexyTouHasa aTTecTaumsa NpoBOAUTCS B COOTBETCTBUM C [MONOXEHMEM O NPOMEXYTOY-
HOW aTTecTauum oby4varoLmnxca No NnporpaMmmam BbicLero obpasoBaHus.

KOHTpOMbHO-M3MepuTenbHblE MaTepuanbl MPOMEXYTOYHOW aTTecTauum BKNKO4YalT B cebs

TeopeTnyeckne BOMpPOChI, NO3BONAIOLLIME OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHUA U NpaKTUye-
CKO€ 3aJaHue, NO3BONSLLEE OLUEHUTb CTENeHb COOPMUPOBAHHOCTN YMEHUIN U HABLIKOB.
Mpn oueHnBaHMM NCNONb3YIOTCA KAa4eCTBEHHbIE LKanbl OLeHOK. Kputepun oueHMBaHus npuse-
AeHbl B N. 20.2. MNpu peanu3aumm OUCUUNIMHLI C NPUMEHEHNEM ANCTaHUMOHHBIX 0bpa3oBa-
TeNbHbIX TEXHOOMMIN OLEHKN 3a 3K3aMeH/3a4eT MOryT ObiTb BbICTaBMEHbI MO pe3dynbTaTam Te-
Kywien atrecTtaumm oby4vatoLlerocsi B ceMecTpe.

20.1. TeKywWwMn KOHTPOSb ycneBaeMoCTH

KoHTponb ycneBaemocTv N0 AUCUMMNAMHE OCYLLECTBNAETCH C MOMOLLBIO CReayLWnNX OLEHOYHbIX
CPeACTB: NPaKTUKOOPUEHTUPOBaHHbIE 3aaaHus, nabopaTopHble paboTbl, TECTOBbIE 3a4aHuUs, KypcoBas
paboTa

[MepeyveHb NabopatopHbIx paborT:

1) MNonnmepusauus cTMporna B CycneH3uu.

2) MNonumepusauns ctmpona B 6noke.

3) MNonumepusauns cTmporna B 3MyrnbCUN.

4) Tonumepusaunsa metTunMmeTakpunarta B 6noke.
5) MNonumepusaunsa BuHUNaueTata B 3MynbCUN.
6) MNMonumepusaums BuHUNAaLEeTaTa B CyCcrneH3uu.
7) MNonumepusauns BUHWNaUeTaTa B pacTBope.




8) Cononumepwusaums cTMpona n MeTakpurioBOW KUCOTbI B CYCNEH3UN.

9) lMNonukoHaeHcauMs OUATUIEHTTIMKONA C aaUMMHOBOW KUCITOTON B pacTBOpe.

10) NonukoHaeHcauunsa peHona n popmanbaernaa.

11) OnpeaeneHne MONEKYNAPHON Macchbl NonucTMpona.

12) OueHka nonmamcnepcHOCTU MakpoOMOSEKyn METOAOM TypbnanmeTpnyeckoro TUTPOBaHMUS.

13) OnpegeneHne pacTBOPMMOCTH.

14) MNocTtpoeHune anddepeHumanbHbIX TEPMOMEXaHNYECKUX KPUBDIX.

15) lNMocTpoeHne KpuBOKM cOCTaBa COMONMMEpPa W pacyeT KOHCTaHT cononumepusauum ctuporna wu
MeTunmMeTakpunara.

16) OnpegeneHvie MOMEKYNSAPHO-MACCOBbIX XapakTepuUCTUK MeTOOOM IKCKIH3UBHOM XpomaTorpa-
dmn.

17) Tepmuyeckaa genonumepusaums nonumeTUnMeTakpunara.

18) MonnmepaHanormyHble NpeBpaLLeHnsa NONMBUHUIOBOIO CNupTa.

19) Nony4yeHne n cBONCTBA HATPATOB LIEMIONO3bI.

20) MogenunpoBaHue npoLecca MOHHO-KOOPANHALMOHHOW NoNuMepu3aumm aTuneHa.

Tembl kKypcoBbIx paborT:

MonyyeHune nonvBuHMNaLeTaTa nonuvepusaumen BuHunaleTaTa B 6noke

MonyyeHne n nccnegoBaHme CBONCTB B61I04HOMO  NONMBMHMNALETaTa

lMonyyeHne cycneH3noHHOro nonuBmMHMNaueTaTa

CycneHsnoHHasa nonuMepusaumnsa BuHunaleTaTa

OnpepeneHne MONEKyNApHON Macchbl U pasmepa YyacTuy, nonnakpunamuaa

NccnepoBaHne MonekynsipHO-MacCOBbIX XapakTepUCTMK nonvakpunammaa

MonekynsipHO-MaccoBble XapakTEPUCTUKN PasnnUYHbIX hpakumnin nonuakpunammiaa

PagukanbHaa nonumMepusaums BUHUITNMMPPONUAOHa B pacTBope

CwuHTe3 nonu-N-BMHUNNMPPONMAOHa Nonumepusaumen B pacteope

0. MonyyeHne NnonMBUHUNTPUA3OA NONMMepU3aLmnen B BOAHOM pacTBOpE M UCCreaoBaHneE ero

CBOWCTB

11. CvHTe3 NnonuBMHUNTPMUA3ona n onpeaeneHme ero MoneKkynsapHoO-MacCoBbIX XapaKTepUCTUK

12. BnoYHbIM BUHUIALETaT 1M ero noniMMmepaHanormyHble npespaLleHns

13. Mony4yeHune nonuBMHUNaueTaTa nonumMmepusaumnen BuHunaueTaTta B 6rnoke

14. PagukanbHas nonuMmepusauusa BuHunaueTaTa B CycneHsum

15. Nony4eHne cycneH3noHHOro nonMBMHUNawLeTara

16. CuHTE3 MuKporensi Ha OCHoBe Nonu-N-BMHUMKanponakTama MeTogoM 3MyNbCUOHHOW NonMMe-
pusauum

17. CvHTe3 pagukanbHOn nonumepwusaumen nonu-N-BvHUNKanponakrama u onpegeneHne cpegHe-
BA3KOCTHOW MOSIEKYNAPHON MaccChl

18. CuHTe3 cononnmepa MeTunmeTakpmnaTa co CTUPONIoOM B CYCNeEH3nn

19. OnpegeneHne KUCNOTHO-OCHOBHbBIX M COPOLMOHHBIX CBOMCTB aHMOHOOOMEHHNKOB

20. lNony4yeHune cumnTbiX cononmmepoB 1-BuHUN 3,5-gMmeTunnupasona ¢ 3TUNEHTTIMKONbANMETOKPU-
naTtom

21. OnpegeneHne ctatudeckon 06MeHHOM EMKOCTU aHNOHNTOB

22. CuHTe3 nonmBuHUMNaueTaTa n ero nonMmMepaHanormyHbiX NPON3BOAHbIX

23. KuHeTuka nonumepusaumm BuHmMnaueTaTa

24. CnHTE3 NONUBUHUANNPPONNLOHA

25. CUHTE3 NonmakpunoHMTpuna 1 ero NpeBpaLLeHNs B NONMaKpUIaMmmnagokcumv

26. CuHTe3 nonueuHundopmMamMmmaa u ero NnonMMepaHanornyHble npespaleHns

27. CuHTe3 nonuBuHUMIKanponakrama. ViayyeHne CBOMCTB ero BOAHbIX pacTBOPOB

28. OMynbCMOHHasA nonMMmepu3aunsa ctmpona

29. Monumepusaums N-suHundopmamuaa u nonyyeHne nonmBmMHUNaMuUHa NyTemM KACNOTHOMO U Lie-
noyHoro rugponusa NBOA

30. KuHeTuka nonumepusaumm ctupona pedpakroMeTpuydeckum MeTogom

31. CuHTe3 Mukporensa Ha ocHose N-BMHUIIKanponakTtama

32. MonyyeHne nonvakpunamuga pagukansHOW nonumMepusaumen, NHOYLMPOBaHHOIO AecTpyKumnemn
XUTO3aHa

33. CuHTEe3 BogopacTBOpMMbIX cononmmepos N-BMHUNNUpponuaa ¢ BUHUnaueTaTom

34. MNonyyeHne BogopacTBOPUMOro rnonmmepa Ha ocHose N-BMHUd OpMamuaa

35. PagukanbHasa cononumepusaumnsa N-BuHundgopmammga ¢ N-BUHUNNUPPOSTMLOHOM

BOONoOMWDNE



36. OnpegeneHne coctaea cononnmepoB N-BuHundgopmamuga ¢ N-BUHUINUPPOSTIMAOHOM
37. OnpegeneHune coctaBa cononmmepoB N-BUHUANMPPONUAA C BUHWUMALETaToOM

38. MNMonyyeHune nonu-N-BUHUNKaNponakrama ¢ pasnMyHon MONEeKyrnsipHON Maccomn

39. lNony4yeHne cetyaToro nonun-N-BMHUNKanporakrama c pasfmMyHoOM CTENEeHb CLUNBKN.
40. CuHTes cononumepa N-BuHUNKanposnaktama n N-BMHUNNMppoONuaoHa

JTabopaTopHbie paboTbl BLIMOMHAKTCA Ha 3aHATMM B TeYEeHUe 2 akagemudeckmx YacoB. 3a aTOT
nepuoa CTyAeHT AOIMKEH, 03HAKOMUBLLUMCH C NOPSAKOM BbIMOMIHEHMS 3a[aHust, Npy MOMOLLM Npenojasa-
Tena u nabopaHTa BbIMOMHUTL MPaKTUYECKYD YacTb paboTbl, NpeAcTaBUTb MOMyYEeHHble pe3ynbTaThl
npenogasaTtento 1, eCnun No3BONsSET BPeMs, NPUCTYNUTb K 0bopMieHmnto paboTbl 1 (hopmMynmMpoBKe Bbli-
BogoB. Criegytollee nabopaTtopHoe 3aHATUE CTYOEHT HAaYMHAET C npeacraBneHns opopmreHHon pabo-
Tbl, OTYMTbIBAETCA N0 paboTe M nonyyaeT cneayroLlee nNpakTMyeckoe 3agaHue.

Bonpocbl anst goMawHero 3agaHvs opMynupyeT NEKTOp Ha NEeKUMOHHOM 3aHsaTun. Ha cne-
AYIOLWEM NEKUNOHHOM 3aHATUN CTYAEHTbl NPEACTaBNAT pelleHne AoOMalLHero 3agaHuns, 3aHsaTue Ha-
4YnHaeTcs ¢ 06CYyXOEeHNs1 BapMaHTOB PeLUEHMS.

Konnokenymbl NpoBogaTCcs Ha NnabopaToOpHOM 3aHATMKM, O YeM MpenofaBaTeflb 3apaHee coob-
waet obyyatowmmes. Tembl, MO KOTOPbIM NPOBOAATCH KONMOKBMYMbI, ¥ NporpaMma K HUM npeacraene-
Ha B COOTBETCTBYHLLUNX METOANYECKMX YKA3aHWUsIX, PEKOMEHAOBAHHbIX CTyAeHTaMm. 1o cornacoBaHuio ¢
0by4aloLLMMKCS KONMOKBMYM U 3a4eT MOXET NPOBOAUTLCA B hopMe yCTHOWM Beceabl unm gopme TecTu-
pPOBaHUSA NO OCHOBHbLIM pa3gerniaM Kypca. OK3aMeH NPOBOAMTCS TONbKO B YCTHOM hopme.

20.2 NMpomexyToyHaa aTrectauus
MpomexyToyHas aTTecTaums No AUCLMNIINHE OCYLLECTBASIETCA C NOMOLLBIO CreayloLwmx OLeHOoY-
HbIX CpeAcTB: cobecegoBaHme No 3Kk3aMeHaUMOoHHbIM buneTtam (no Gunertam k 3adeTy).
Bonpochk! K 9k3aMeHy, 3a4eTy
OcHoBHble oTIn4YMa BMC oT HU3KOMOMNEKYNSPHbIX COeaUHEHUN.
Knaccudukauusa n HomeHknatypa BMC.
KoHdurypaumoHHble n3oMepbl B MakpOMOMeKysiax MOHO3aMeLLEHHbIX 3TUNIEHOB N JUEHOB.
BHyTprmonekynsapHoe BpaleHne n ruéKoCTb MakpoMOIIeKyI.
MonekynsipHast macca BMC - cpeaHeuncnoBas, cpegHeMaccoBasi U CpeaHEBS3KOCTHas.
MeToabl onpeneneHus.
Pun3NKO-XMMMYECKME OCHOBbBI (PPaKLMOHMPOBAHUS, MeTOAbI U TUMbl PPAKLMOHNPOBAHUS.
AMOp®HbIE 1 KpUCTann4eckme noiMMepsbl, X CBOMCTBA.
CTpykTypa un HagmornekynspHasi opraHn3aums KpuctTaniamyecknx nonmmepos.
MonuanekTponntbl. XnMudeckne n usnko-xmmmyeckmne ocobeHHoOCTH.
10. KoHueHTpupoBaHHbIE pacTBOPbLI NOSIMMEPOB U rernu.
11. BelcokoanacTnyeckoe coCTosIHUE MONIMMEPOB.
12. CteknoobpasHoe COCTOSHNE NONIMMEpPOB.
13. BsaskoTeky4yee coctosiHne BMC.
14. MNnactugurkaumsa NnosIMMepos.
15. T'nbKoCTb (XKeCTKOCTb) Makpomosnekyn. CBasb rMOKOCTN C XMMUYECKUM CTPOEHUEM
16. MpurHUMNbLI KNaccugmkaumm NpoLeccoB o6pas3oBaHNs NOIMMEPOB U3 MOHOMEPOB.
17. PagukanbHasa nonumepusaumns. MexaHmam ctagmi MHULMMPOBaHUSA, pocTa 1 obpbiBa Lenu.
18. NHMummpoBaHue B pagukansHOW nonumMepusaLmm.
19. KnHeTuka pagukanbHOM NonMMmepusaumumn npu HU3KMX CTENEHAX NpeBpaLLeHus.
20. HrmbuTtopsbl 1 3ameanuTeny pagukansHoOn nonuMmepusaumu.
21. AyTOMHrMbupoBaHue annunnoBbiX MOHOMEPOB, OCOBEHHOCTM MX NOSIMMEpPU3aLUN.
22. OcobeHHOCTM KOMMNEKCHO-paauKanbHOM NONMMepM3annmn BUHUITOBBLIX MOHOMEPOB.
23. PerynnpoBaHne MoOnekynsipHOM Macchbl Npu pagukanbHON nonmMmepusaumm.
24. PagukanbHaga OBYXKOMMOHEHTHas cononumepusauus. YpasHeHne Maiio-Jlbtouca. Kpusble
3aBMCUMOCTN MOHOMEPHbIN COCTaB - MOSIMMEPHbIA COCTaB.
25. AHMOHHasa nonumepusaums. MexaHnsm, ocoOOEHHOCTN.
26. AHWOHHO-KOOPAMHALMOHHAs NonMMepu3anmsa No MexaHmamy "xmebix" Lenen..
27. CuHTe3 Bnok- cononmmepos.
28. KaTnoHHasa nonumepmsawms, 0CO6EeHHOCTU, MEXAHN3M.
29. 3aBUCMMOCTb peakLMOHHOM CNOCOBHOCTN BUHUMOBLIX MOHOMEPOB B NONIMMEPU3aLIMA OT UX

A S



CTPOEHUA 1 ApYyrnx pakTopos.

30. MonukoHaeHcauna. Tunel peakumin nonukoHaeHcauuu. NonmkoHaeHcaUNoOHHOE paBHOBe-
cue.

31. MonekynsipHasi macca 1 MosiekynsipHo-maccoBoe pacnpegenernne (MMP) nonvumepos npwu
NONUKOHOEHCaLUW.

32. HepaBHoBecHas nonukoHaeHcauus. JecTpykumnsa npy NonnKOHAEHcaUmu.

33. Xumnyeckune peakumm BMC, npmBogsaLme K USMEHEHUIO CTEMEHM NONMMepU3aLunu.

34. Xmnyeckue npespaLLeHns noriMMepoB, He NPUBOASLLNE K UBMEHEHUIO CTENeHN nonmve-
pusauuu.

35. CwmBaHue nonMmepos. BynkaHusaumsa Kay4yykoB, OTBEPXOEHME SMOKCUAHbIX CMOS.

36. TepmocTorikme nonmmepbl. BnusHue CTpykTypbl Ha TepMUYeckme xapakrtepuctnkm BMC.

37. Dn3MonorMyeckn aKkTMBHbIE NONUMEPDLI C COBCTBEHHON (HN3MONOrMYECKON aKTUBHOCTBIO.

38. duanonornyeckn akTuBHble nonmmepsl. Mogenu NpUBMBOYHOMO TUMNA.

39. Jectpykunsa n ctabmnmsauna BMC.

40. MNceBooxnBasa pagukanbHaa nonuMepusaums.

doHAbI OLEEHOYHbIX CPEACTB B hOPME TECTOB:

OlK-1. CnocobeH aHanuanpoBaTb, MHTEPNpeTMpoBaTh M 06006LWaTe pesynbTaThl 3KCNEPUMEHTANbHbIX U
pacyeTHO-TEOPETMYECKNX pabOT XMMUYECKON HaNpaBneHHOCTH.

WHankaTopsl.

OlK 1.1 CuctemaTnsmpyeTt 1 aHannsmpyeT pe3yrnbTaTbl XMMUYECKMX SKCNEPUMEHTOB, HabnaeHn, name-
pPEHUN, a TakKe pe3ynbTaTbl Pac4eTOB CBOMCTB BELLECTB N MaTepuarnos.

OlK 1.2 MNMpegnaraeT uHTepnpeTaunto pe3yrnbTaTtoB COBCTBEHHbLIX IKCMIEPMMEHTOB U PacyeTHO-
TEopeTMYeCcKkux paboT C UCMOMb30BAHNEM TEOPETUYECKUX OCHOB TPaAMLMOHHBIX U HOBBIX pa3aernoB XUMUN.
OTl1K 1.3 ®opmynupyeT 3akno4eHns 1 BbIBOAbI MO pe3yrbTaTtaM aHanmaa nurepaTypHbIX AaHHbIX, cobCT-
BEHHbIX 3KCMEPUMEHTASNBbHbIX 1 PACYETHO-TEOPETUYECKUX PabOT XMMUYECKOW HaNpPaBIIEHHOCTN.

MnaHnpyemble pesynbTaTtbl 0Oy4YeHus:

3HaTb:

OCHOBbI METPOSIONMK, MaTepurarnbHyto 6a3y XMMNYECKOro aHanmaa, MeTogo0rMI0 NOCTaHOBKM 3KCNepuMeHTa
yMeThb:

nnaHMpoBaTb AKCNEPUMEHT, MPOBOAUTE MOUCK CNPaBOYHOW MHpOpMaLUn Ans NOCTaHOBKN 3KCMEPUMEHTa U
06paboTKM aKCNepnMeHTarnbHbIX AaHHbIX, BECTU NabopaTopHbI XypHan

BnageThb:

npuemMamm nNabopaTopHOro CUHTE3a 1 aHanm3a, oPOPMAEHNS MONYYEeHHbIX pPe3yrnbTaToB

dusmnyeckne CBOMCTBA NonnMmepa He N3MEHSAIOTCS:

a) Npu XMMmn4eckom moaudmkaLmm CoCTaBHbIX MOBTOPSIOLLNXCSA 3BEHLEB;

©) Npn cLUMBaHMM NONMMMEPHbIX Lienew;

B) npu fo6aBneHun nnn yganeHnum ogHOro Unm HECKOITbKUX COCTaBHbIX 3BEHLEB.
MpaBunbHLIN OTBET: B).

CreneHb (KO3bdDULMEHT) NoNMMepusaLmmn MoneKkynbl nonMMepa aTo:
a) YNCNO COCTaBHbIX 3BEHLEB B MOSIEKyNne Nonmmepa;

6) YUCNO MOHOMEPHBIX 3BEHLEB B MOSIEKyre nonmmepa;

B) UMCIO COCTaBHbIX MOBTOPSIOWMNXCHA 3BEHbEB B MONEKyNe nonvmMepa.
MpaBunbHLIN OTBET: 6).

Kakum MeTogom MOXHO onpeaennTb CpeAHEMaCcCOBYH MOJIEKYAPHYO Maccy:
a) abynnuockonus; 6) BUCKOIUMETPUS; B) CBETOPACCESHME; ') OCMOMETPUSI.
MpaBunbHLIN OTBET: B).

Mepenaya uenu B xoge pagvkanbHOW NONIMMEPU3aLUN HEBO3MOXHA Ha:
a) MmoHomep; 6) MHuuunaTop; B) pacTBOpUTEND; I) NONUMEpP; 4) MHIIMbuTop
MpaBunbHbLIA OTBET: A).

Mcnonb3oBaHue M30bITka O4HOMo 13 MOHOMEPOB B paBHOBeCHOVI reteponoJinkoHgeHcaunmu:
a) Nno3BOJNIAET CUHTE3NPOBATb peaKLI,MOHHOCI'IOCO6HbIe MOHOMeEDPBbI;

6) CHMXaeT MOJEeKyInApHYyr MaccCy npoAdykta noJfiMkoHAeHCauum;

B) Nno3BOJIAET CUHTE3NPOBATb pQSBeTBﬂéHHbIVI nonnMep;

F) no3BonAeT NoNny4nTb MOﬂ,I/I(bMLI,VIpOBaHHbIIZ nonnMep.



MpaBunbHLIN OTBET: 6).

Kakve 3amectuTenu BUHUNOBLIX MOHOMEPOB (C TOYKU 3PEHUS ANEKTPOHHbLIX 3¢hPekToB) CNOCOBCTBYIOT Mpo-
TEKaHWI0 KAaTUOHHOW NonMMepu3auunu;
[MpaBuUNbHLIN OTBET: ANEKTPOHOAOHOPHbIE.

Jlamenu xapaktepHbl Ans ...oopMbl CyLLLECTBOBAHMS NONMMEPOB.
[MpaBunbHLIN OTBET: KPUCTANIUYECKOMN.

I'IepeqmchlTe OCHOBHbI€ TUMbI COMNOJINMEPOB.
I'Ipanu'lebu?l OTBET: CTaTUCTUYECKUNE, BNOYHbIE, Yyepeaywuwimecd, npnButble, roradneHTHbIe.

KoadhduumeHT, cBA3LIBAOLLMIA HAMpPsXKeHNEe B YNPYroM Terne C ero OTHOCUTENbHbIM YANIMHEHUEM Ha3blBaeT-
csa Moayrb ...
MpaBunbHbIA oTBET: KOHra.

[MpuBeneHHast BA3KOCTb pacTBOpa nonvMmepa npy NonmnanekTporMTHOM HabyxaHuu .... C YMEHbLUEHUEM KOH-
LeHTpaumn.
[MpaBunbHLIN OTBET: BO3pacTaeT, pacTeT, yBenmimnBaeTcs,

Ol1K 2. CnocobeH NpoBOANTb XMMUYECKUI SKCNEPUMEHT C UCMONIb30BAaHNEM COBPEMEHHOIO 000pPYAOBaHUS,
cobntogast HopMbl TEXHUKM Ge30MacHOCTMW.

MHaukaTopsbl.

OlK 2.1 PaboTaeT ¢ XMMMUYECKMMW BeLLeCTBaMU C cOBNtogeHneM HOpM TEXHUKM 6e30MacHOCTH.

OlK 2.2 Mcnonb3yeT cylecTByoLmMe U pa3pabdaTbiBaeT HOBble METOAMKUN MOMNYyYEHU U XapaKTepu3auum
BELLECTB U MaTepuanos Ang pelleHns 3agad npodeccnoHanbHOM AeATENbHOCTH.

Ol1K 2.3 MpoBoauT nccnegoBaHMs CBOWCTB BELLECTB U MaTepuarnos C UCNOMb30BaHNEM COBPEMEHHOIO Ha-
y4Horo obopyaoBaHus.

MnaHnpyemble pesynbTaTtbl 0Oy4eHus:

3HaTb:

OCHOBHble MeTOAbl MCCMeaoBaHMs MOMNMMEPOB; XMMUYeckme, PU3MKO-XMMUYeckne n guanyeckne OCHOBBI
CO34aHUS1 KOHCTPYKUMOHHbIX Y OYHKUMOHAMbHbIX NOIMMEPHbIX MaTepumarnos; cnocobbl CMHTEe3a NoIMMepoB.
yMeTb:

onpenenaTb U paccunTbiBaTb pasMepbl MakpOMOSEKY; OLeHMBaTb OCHOBHbIE (PU3MKO-MexaHu4eckme napa-
MeTpbl MONMMEPOB; OLEHNBaTb COCTaB KOHEYHOro Monumepa nocne NpoTekaHs XMMUYECKNX peakumni; pac-
CUYUTbIBaTb CTEMNEHb CLUMBKN NOMIMMEPHON CETKN.

BnageThb:

npvemMamu perynmpoBaHus peakLmin CUHTe3a NoNMMepoB, N30MEPUN U MOSEKYNSPHO-MaCCOBbIX XapakTepu-
CTMK KOHEYHOro matepuana nytem n3aMeHeHnst KOHLEHTpaLuuin KOMNOHEHTOB, TeMnepaTypbl, kayecTsa pac-
TBOpUTENS U T.4.; MeToAaMn MOAENUPOBAHUSA MaKpPOMOSIEKYST U pacyeTHbIMU NpouedypaMu OLEHKN UX pas-
MEepOB; NPMHLUMNaMM HanpasneHHOW MOANMMKaLUM XMMUYECKON CTPYKTYPbI NonnuMepa 4518 NpugaHns Hyx-
HbIX CBOWCTB; METOAOMOMNen co3gaHns HOBbIX NOMMMEPHbBIX MaTepuanos.

BbicokoanacTnyeckoe COCTOsIHUE XapaKTepHO Ans:
a) amopHbIX NONUMEPOB;

0) KpucTannMyYeckMx NONMMEpPOB;

B) CTEKNO0OpasHbIX MONIMMEPOB.

MpaBunbHLIA OTBET: a).

YTO sBNAETCA aKTUBHBIM LEHTPOM MpU MONMMEPU3aLun BUHWMAOBBIX MOHOMEPOB B MPUCYTCTBUM WHULIMM-
pytoLLeit cuctembl Fe** +H,0,?

a) kaTnoH; 6) aHWOoH; B) pagmkan; r) peakums He npoTekaeT.

[MpaBuUnbHLIN OTBET: B).

[nsa kakoro n3 MOHOMEpPOB MONMMMEPU3aLMM C PacKpbITUEM LIMKNA BeNMYMHa TennoBoro addgekra Hanbonb-
was:

a) okcupg aTuneHa; 6)teTparngpodypaH; B) AMOKCaH; r) Kanponakram.

[MpaBunbHLIN OTBET: a).

B kakom cnocobe npoBefeHust pagukanbHOW NONUMMepU3auuM MOHOMEP U MHULMATOP HaxXoaaTCs B pasHblX
azax?

a) pacTtBopHas; 6) 6noyHas; B) CyCNeH3NOHHast; ) 3MyJIbCUOHHASs.

MpaBuWnbHbLIN OTBET: T).



[Insa kakon n3 ctagui npouecca pagukanbHOW NoNMMepu3aLmm sHepreTuieckmin 6apbep MakcumaneH?
a) nHuumnmpoBaHus; ©) pocTa; B) nepegayu uenu; r) obpbisa uenu.
MpaBunbHLIA OTBET: a).

[1ns Kakoro coctosiHUsl NONMMEpPOB nposiensieTcst adpdekt BanceHbepra?
a) kpuctannuyeckoe; 6) BA3KOTEKyYEE; B) BbICOKOANACTMYECKOE; I) CTEKNoobpasHoe.
MpaBunbHbIA OTBET: 6).

Kakoli ra3 obpasyeTcsa npu TepMmmyeckom pasnoxeHnn AUBH?
[MpaBunbHLIN OTBET: a30T.

MonekynspHas macca nonvmMepa ...no Mepe Bbixoda M3 KOJIOHKWM B METOAE refb-MPOoHUKaoLWen (3KCK3un-
OHHOW) Xxpomartorpacuu.
[MpaBuUNbHLIN OTBET: CHMXKAETCS, YMEHbLLAETCS.

[ob6aBneHune nnactudukatopa ... TeMnepaTypy CTEKNOBaHUS nonmMmepa.
[MpaBUNbHLIN OTBET: CHMXXAET, YMEHbLLUAET.

Menb-adpdeKT 3akntoyaeTcsi B pe3KoM...CKOPOCTU NpoLecca paavkanbHON NonMmepusaumm.
MpaBunbHbI OTBET: YBENNUYEHNM, BO3paCTaHNM.

OrlK-3. CnocobeH MpUMeHATb pacyeTHO-TeopeTUYecKkMe MeToAbl AN U3yYeHUs CBOWCTB BELLECTB W Mpo-
LLleCCOB C MX y4yacTuem, UCNomMb3ys COBPEMEHHOoe nporpaMmmMHoe obecrneyeHune u 6a3bl AaHHbIX npodeccno-
HarnbHOro Ha3Ha4YeHwus.

WHankaTopbl.

OlK 3.1 lNMpumeHsieT TeopeTnyeckme 1 NoNyaMnmpuyeckne MoAenu npu peeHnr 3agay XuMn4eckom Ha-
npaBneHHOCTH.

Ol1K 3.2 Mcnonb3yeT cTaHgapTHOE nporpamMHoe obecnedeHme u cneynanuanpoBaHHble 6a3bl JaHHbIX Npy
peLleHnmn 3agad npodeccnoHanbHon AeaTensHOCTY.

MnaHnpyeMble pe3ynbTaTbl 00y4YeHs:

3HaTb!

COBPEMEHHbIE 3KCMEpPUMEHTalbHbIE MeToAdbl WCCNeAoBaHWs TEXHOMOIMYECKMX MPOLECCOB M MPUPOAHbLIX
cpef; 3HaTb OCHOBbI COBPEMEHHbIX MHAOPMAaLMOHHBIX TEXHOMOr i

yMeTb:

yBEepeHHO paboTaTb B kKa4ecTBe Nonb3oBaTens NepcoHasnbHOro KOMMbITEepPa; UCNOSb30BaTh KOMMbIOTEPHbIE
cpeacTBa U MeToAbl MOAENPOBaHNSA B Hay4HO-MUCCIedoBaTeNbCkoil paboTe BNnaaeTh:

HaBbIKaMm, NpYemamMmn 1 TEXHOMOTUAMU NOCTPOEHUS U aHanM3a aMNUPUYEcKMX Moaenein, OCHOBaMMn OpraHu-
3aUun aKCNepuUMeHTarnbHbIX UCCNeaoBaHuiA

Macca makpomonekyn yBenmymBaeTcs B Xo4e:

a) pekombuHaumu; 6) AMCNpPONoOpLMOHMPOBAaHUS; B) Nepedayn Leny Ha MOHOMep; ) nepedayu Lenu Ha pac-
TBOpUTEnNDb

MpaBunbHLIN OTBET a).

Mpy pagMoXMMmMYeckom MHULMMPOBaHUM B Npouecce 06nyyeHnss MOHOMEp NpeBpaLLaeTcs B:
a) pagukan; ©6)KaTuOH; B) aHWOH; T) KaTUOH-pagukan; A) aHWOH-paguKan.
MMpaBunbHbLIN OTBET: T).

enb-adbdpekT (achchbekT Tpomcaopda) HabnogaeTcsa yalle BCcero npy noiMMepusasmu;
a) B pactBope; 0) B 6noke; B) B aMyrnbCuM; ) B ra3oBon dase
MpaBunbHLIN OTBET: 6).

Mnowaae BHYTPM NeTnu rmcrepesnca B koopauHatTax o OT € COOTBETCTBYET:

a) OCTaTO4YHOMY HanpsPKeHUI0 B anactomepe; 6) ocTaTOMHOMY YANMMHEHUIO B 3N1acTOMepe; B) BblAensioLe -
€A TennoTe; r) YacToTe COKpaLLEeHWi anacTomepa.

[MpaBuUnbHLIN OTBET: B).

Mpv pagnkanbHOW NoNMMepMU3aLmMm Kakoro MOHoMepa Makpopaaukan Hanbornee akTUBEH?
a) ctmpon; 6) 6yTagneH; B) akpunoHUTPWI; r) BUHUNaueTart
MpaBunbHbLIN OTBET: T)

KakoBo 3HaucHHE CTCIECHU MOJINAUCTIEPCHOCTU ITOJIMMEPA, €CJIIM 3HAYCHUSA MOJICKYJIAPHBIX MacCC, OIIpEAc-



JICHHBIC OCMOMETPHUYCCKH, BUCKOSUMETPUICCKU U METOAOM CBETOPACCEAHUA JIsI HET'O COBHaI[aIOT?

MpaBunbHLIN OTBET: 1.

YeMy paBHbl KOHCTaHTbI I U I, Npu obpa3oBaHUn YepeayoLwerocs cononumepa?
MpaBunbHbIA oTBET: 0.

Ckonbko ¢as HaxoguTcs BHYTpy buHogann?
MpaBunbHbIA OTBET: 2.

YeMy paBHa CTeneHb Nonumepusaumm B Xode PaBHOBECHOW MONMKOHAEHCAUUW MpU OOCTUXKEHUN CTEMNEHU
npespawenns 99%7?
MpaBunbHbIA oTBeT: 100.

C ... cermeHTa KyHa rubkoCcTb NONMMEPHON LLenu yBenuynsaeTcs.
[MpaBuNbHLIN OTBET: YMEHbLLUEHNEM

OlK-6. CnocobeH npeactaBnATb pedynbTaTbl NPOodECCUOHANbHOM AEATENBHOCTU B YCTHON U NMUCbMEHHOW
dopme B COOTBETCTBUM C HOPMaMU ¥ NpaBuUamu, NPUHSATLIMK B NTPOdeccnoHanbsHoOM coobLLecTBe.
MHaukaTopsbl.

OlK 6.1 MNMpeactaBnsieT pe3ynbTaTthl paboThl B BUAE O0TYETa MO CTaHAAPTHOM hopMe Ha pyCCKOM si3blke.
OlK 6.2 lNMpeacraenseT MHGOPMAaLMIO XMMUYECKOTO coaepXaHust ¢ y4eTom TpeboBaHuin 6udnuorpaduye-
CKOW KyNbTypbl.

OlK 6.3 N'oToBMT Npe3eHTauuo No Teme paboTbl 1 NPeAcTaBnseT ee Ha PYCCKOM U aHINIMMCKOM A3blKax.
OlK 6.4 lMNMpeacTtaBnseT pesynbTaTthl paboTbl B BUAE Hay4yHoW nybnvkauumm (Tesncel goknaga, cratbs, 0630p)
Ha PYCCKOM M aHIFIMNCKOM Si3bIKe.

MnaHnpyemble pesynbTaTtbl 0Oy4YeHus:

3HaTb:

OCHOBHblE€ HOPMbl COBPEMEHHOIO PYCCKOro A3blka (opdorpaduyeckme, NyHKTyaunoHHbIe, rpaMMaTyeckue,
CcTUnNncTUYeckme, opdoanmyeckmne) n cucteMy yHKLUMOHANbHbIX CTUIEN PYCCKOro S3biKa;

yMeTb:

Monb30BaTbCA OCHOBHOW CMpPaBOYHOW NUTEPaTypon, TOMKOBbIMW U HOPMAaTWMBHBIMW CIIOBapsiMu PYCCKOro
A13blKa; OCHOBHbIMW CaTaMu NOAOEPXKKN FPAMOTHOCTU B CeTU «VIHTEpHET»

BnageThb:

HaBblkaMW CO34aHWs Ha PYCCKOM SA3blKe FPaMOTHBIX M NIOrMYECKU HEMPOTUBOPEUYUBBLIX MMCbMEHHBIX U YCTHbIX
TEeKCTOB y4eBHOM U Hay4YHON TemMaTuku pedepaTMBHOIO XapakTepa, OPUEHTUPOBAHHLIX Ha COOTBETCTBYIO-
Lee HanpaBreHne NogroToBKy.

C npeumyLlecTBeHHbIM 0Opa3oBaHMeM Kaknx NPOAYKTOB MpoTekaeT TepMuyeckas ECTPYKLMSA NONIMOKCMME-
TuneHa?

a) YKCYCHOW KUCNOTbI; 6) onnroMepHbIX LUKMOB; B) 3TUNEHITNIMKONS; T) hopManbaermaa.

MpaBUNbHLIN OTBET T).

KaTtanusatopamu aHMOHHOW NonuMepusaumm aBnsarTCA:
a) kncnoThbl Jlbtouca; 6) ammabl LWenoYHbIX MeTansos;
B) NPOTOHCOAEPXKALLME KUCNOTbI; I) NEPOKCUAbI.
MpaBunbHbLIN OTBET: 6).

AnnunbeHas rpynna aT7o:
a) -CH=CH,; 6) —-CH,-CH=CH,; B) -CH=CH-; r) -CH=CH-CH=CH-.
MpaBunbHLIA OTBET: 6).
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HaC CH3  3ro:
a) 1,2-nonumnsonpeH; 6) 3,4-nonusonpeH; B) 1,4-monunsonpen; r) 2,4- 2 no-
NMN30NpEH. 3
MpaBunbHLIA OTBET: 6).
Yucnosasi gons aTo:

fy
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B) )
MpaBunbHLIN OTBET: 6).
Kakas kprBas COOTBETCTBYET YepeayHoLeMycs COnosiMmepy Ha cxeme?
MpaBunbHbIA OTBET: 1.
B npucyTcTBME Kakoro 13 nepeyncrieHHbIX BewecTB 06pa3syoTcs TeNoMepbl: YeTbIPEXXITOPUCTLIN YINEepPOoA,
rentagueH-1,6, rmapoxXmMHOH, kobanbTNopUpPUH?
[MpaBumbHbIN OTBET: YETLIPEXXIIOPUCTBIN YINEPOA.

OHTponusa B X04e NoNMMepusauunm Yatle BCero ....
[MpaBuUNbHLIN OTBET: CHMXKAETCS, YMEHbLLAETCS.

MepeuncnmTe OCHOBHbIE TUMbI MOMMMEPU3ALIMOHHBLIX MPOLIECCOB:

MpaBunbHbLIN OTBET: paavKanbHas, aHMOHHAs, KaTUOHHASA, OHHO-KOOPAVNHALIMOHHAS.
UTto Takoe T¢ Ha NpeacTaBreHHON TepMOMEXaHNYeckon &% KPUBON?
MpaBWrbHbIN OTBET: TEMMEPATYypa CTEKNOBAHMS. 160
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Mo okoHyaHum VIII cemecTpa no Kypcy «BbICOKOMONEKYNAPHbIE COeLUHEHUsI» MpPO-
BOOUTCA NPOMEXYTOYHasi aTTectaumsa B popme ak3ameHa. K aksaameHy obyyaroimecs no-
ny4atoT nepeveHb BONpocoB, M3 KoTopbix dpopmupytotca KMM no npegmeTty. 3a AeHb ne-
pen 3K3aMeHOM MPOBOAUTCS KOHCYNbTaUuUs, rae CTYAeHTbl MOryT NPOSICHUTL BOMPOCHI, OC-
BOEHME KOTOPbIX BbI3blBA€T TpPyAHOCTU. lMpuxoaa Ha ak3ameH, obyyalolmnincs LOMKeH
nMeTb Npu cebe 3a4eTHYI KHWXKKY U TeTpadb ¢ flabopaTopHbiM npakTtukymom. Obydato-
wmncsa Bbibupaet KMM un rotoBuTca K oTBETY. Bpems Ha noaroToBKy pernameHTMpoOBaHO
[MonoxeHnem O MPOMEXYTOYHOM aTTecTaumm obyyarowmxcs No nporpaMmmamM BbICLLErO
obpaszoBaHus.

[na oueHnBaHMA pesyrnbTaToB 0Dy4YeHUS Ha 3K3ameHe/3aveTe UCMOoNb3yHTCH crnegylowme
nokasarenu:
1) 3HaHuWe y4yebHOro matepmana v BnageHue NnoHATUNHLIM annapaToM Hayku O nosimmepax;;
2) yMeHMe CBsA3bIBaTb TEOPUIO C MPAKTUKOMN;
3) yMeHue nnnicTpnpoBaTb OTBET NpuMepamMu, paktamu, AaHHbIMU Hay4YHbIX UCCNeaoBaHUN;
4) yMeHuVe NpUMEHSTb TeopeTUYECKNE 3HAHWS, peLlaTb NpakTuyeckue 3agadu;
5) BnageHne cnocobamu CMHTE3a NONMMEPOB UM MeTOA4aMU UX UCCIedOBaHUS;
AaHHble KpuTepun B BonbLUEN CTENEHN OTHOCATCA K 9K3aMeHy

[na oueHuBaHWs pe3ynbTaTtoB 00yYeHUs Ha 3K3aMeHe (3a4eTe C OLEHKOW) UCMOoNb3yeTcH
4-6annbHas WwKana: «oTNIMYHO», XOPOLLOY», «YAOBNETBOPUTENbHO», KHEYAOBNETBOPUTENbHOY.



CooTHOLLEHWE nokasaTenen, Kputepues U WKanbl OLueHBaHNA pe3yrnbTaToB o6yqu|/|;|

YpoBeHb
KpuTepumn oueHnBaHnsa KoMmneTeHuunin cchopmupo- LLikana oueHokK
BaHHOCTM
KOMNEeTeHUNn
lMonHoe cooTBeTCcTBME OTBeTa oby4atowerocs BCeEM MepeyncneHHbiM | [MoBbILEHHbIN OTnuyHo
KpuTepuam. [poaeMOHCTpUpOBaHO 3HaHWE y4ebHoro matepuana u YPOBEHb
BNageHne MNOHATUWHLIM annapaTtoM B 00MnacTy MOMMMEPHOW Haykw,
YMeHUWe CBA3bIBaTb TEOPUIO C peLLEeHNEeM NpakTuyeckmx 3agad, Brnage-
HUe TeopeTU4EeCKMMU OCHOBaMMU MOMUMEPHOM XUMWUWU, CMOCOBHOCTb
UNMCTpMpOBaTh OTBET Npumepamu, daktamu, AaHHbIMU Hay4HbIX
uccnegoBaHun
OTBeT Ha KOHTPONbHO-U3MEPUTENBHLIN MaTepuan He cooTBeTCTBYeT | basoBbifi ypo- Xopouo
ofHOMY (OBYM) M3 nepeymcrieHHbIX MnokasaTenen, HO obyvaroLumics BEHb
AaeT npaBwibHble OTBETbl Ha OOMONHUTErNbHbIE Bonpockl. Hepocta-
TOYHO NPOAEMOHCTPUPOBaHA CBSA3b TEOPMU C MPaKTMKOW, UK coaep-
Xatcsa otgenbHble Npobenbl B 3HaHWM BONPOCOB TEOPUH,
OTBET Ha KOHTPOSIbHO-U3MEPUTENbHBIN MaTtepuan He COOTBETCTBYET MoporoBebin YpoBneTsopu-
nobbiM ABYM (TPEM) U3 NepeyvncrieHHbIX nokasatenemn, obyyarLmiics YPOBEHb TEnbHO
AaeT HenosHble OTBETbl Ha AOMNOSHMUTENbHbIE BOMPOCHI. [eMOHCTpu-
pYeT YacTU4yHblE 3HAHWUS TEOPUWU, UMK HE YMEET UNNICTPUPOBATL OT-
BET npumMepamu, aktamu , UM MMeET He NOJSIHOEe NpeAcTaBneHne o
cnocobax cuHTe3a NonvMepoB, OOMYCKaeT CylleCTBEeHHble Owunbkm B
HanMcaHuM opmMyin.
OTBET Ha KOHTPONBHO-U3MEPUTENBHBLIN MaTepuan He COOTBETCTBYET - HeynosneTtsopu-
nobbiM Tpem(deTbipem) M3 nepeyvmcrneHHblx nokasatenen. Obydato- TenbHO

LUMIACA OEeMOHCTPUPYET OTPbIBOYHbIE, (pparMeHTapHble 3HaHUS, [o-
nyckaeT rpyoble oWWGKM B PacCMOTPEHUM TEOPETUYECKUX BOMPOCOB,
He MOXEeT NMPMBECTU KOHKPETHble MPUMEepbl Ha MOCTaBIEHHbIE BOMPO-
Chl.




