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1. OBBEM JUCHHUITJINHBI
Beero: 4 3aueTHbIX eMHULL TpyAoeMKOCTH (144 akageMHUIECKHX daca)

Ounas ¢popma 00yyenus

Buy yaeOHO# paboTh Ha scro GeweyTp
JTUCLHUILIMHY 8
AyIUTOpHBIE 3aHATHS (BCETO YaCOB) B TOM YHCIIE: 84 84
Jlexun 24 24
Jlabopatoparie paboThl 60 60
CamocrositensHas paboTa, BCero 4acos 60 60
B TOM YHCJTIE:
IToaroroBka K 3a4eTy, 9K3aMeHy 45 45
Jlpyrue BUABI CAaMOCTOSTENIBHOM paboThI 15 15
(caMOCTOSITEILHOE U3YUEHHE TeM (pa3aesioB) AUCLIUILINHEI)
Byt ipomexyTouHOM aTTecTaliuy g .
HK3aMEH IK3aMEH

OO0mrass TPyZOEMKOCTh JUCLMILIHMHBI M TPYAOEMKOCTh IO Ce- 144 144
MECTpaM, 4YacoB

(8]




2. MECTO JTUCITUILTUHBI
B CTPYKTYPE OBPA30BATEJBHOM [TPOTPAMMBI

JHuctmnimna «BEICOKOMONEKYISpHEIE COSIMHEHUS OTHOCHTCS K 00Ky 1 obs3arensHOM
YacTH yueOHOTO IHKIIA;

W3syyenue nucunnmume Gasupyercd Ha 3HAHUSX, YMEHHUSX H HaBBIKaX, NpHOOpeTeH-
HBIX, MPH H3YTICHUH CIEAYIOMHX JHCLHILTHH B 00beMe MIPOrpaMMbl YHHBEPCHTETA:

— Maremaruxa;

— Dusmka;

— Wudopmaruxa;

— Heopranuueckas xumus;

— Qu3nyeckas XUMHS;

— AHaMUTHYECKAs XUMHS,

— Opranuueckas XUMus;

— XHUMHYECKHE OCHOBBI OHOIOTHYECKHX IIPOIECCOR;

— Ou3nYecKre METOABI HCC/IeI0BAHMS.

3HaHMsl, YMEHHS M HaBBIKH, MONyYeHHEIE IIPH OCBOEHHH OUCUUIIMHBL «BrIcokoMo-

JICKYJIAPHBIE COSTUHEHUS), ((OPMHPYIOT COBPEMEHHEIE MPEACTABICHHS O CTpOEHUE, CBOI-
CTBAX M CHHTE3C IIOJIMMEPOB C IIENBIO CO3/aHUA NETOCTHON KapTHHBI O (DU3HUYECKOH MpH-
pome ¥ 0cOOEHHOCTSIX IOJHUMEPHOIO COCTOSHHS BEIICCTBA paMKax €CTeCTBEHHOHAYUHOMH
KapTHHBI MHDA.



3. IJTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS

Llenbt0 U3yYeHHs TUCIIHILTHHEEL «BricokoMonekysgpHBIe coeuHeHUsY (BMC) sBnsercs
— llonygyenue GyHmamenTansuoro u IPO(YECCHOHANTBHOIO (CIENUaTBHOrO) obpaszo-
BaHHs, CIIOCOOCTBYIONIEr0 BCECTOPOHHEMY PA3BHTHEO JTHYHOCTH;

— M3YHMCHHC COBPEMCHHBIX MIPE/ICTABICHHH O II0IMMEPHOM COCTOSIHHH BEILECTBA.

3a1auaMy M3ydYeHHS [AMCHUIITHHBI SBISIOTCS:

— (DOPMHPOBaHHE CHCTEMBI 3HAHUH O (hu3HYECKOH XUMUK OTUMEPOR KaK TEOPETUYECKO-
ro hyH/aMeHTa HX MCCIICHOBAHMS H TPAKTHUECKOTO [IPUMEHEHHS;

— OBJAZICHHE YMEHHUSIMH KNacCU(UIHPOBATL H JABATh XapaKTePHCTHUKY BayKHEHIIMX TTO-
JTMMEPOB, OTIPE/IENATE 0COOCHHOCTH PACTBOPOB MOIHUMEPOB, IIPE/ICTABIATE CIIOCOOBI OIYUEHHS
BMC, MeXaHH3MBI XUMHYECKUX peakumii ¢ yuactuem BMC;

— IIPUMEHEHHC OCBOCHHOIO TEOPETHYECKOTO MaTepHala JUlsl PEMIEHHS IPAKTHIECKIX 3a-
Jla4, CBA3AHHBIX CO CBOHCTBAMM H cTpoenHeM BMC;

~ PasBHTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIEKTYAIBHEIX H TBOPYECKHX CIIOCOOHO-
CTeH B IIPOLIECCE H3YICHHS XUMUYECKOH HAYKH.

Kowmrierennun, Gopmupyembie B pesyIbTaTe 0CBOSHHS THCIIAILIHHEL:

— CIOCOOHOCTb  aHANM3MPOBATH, HMHTEPIPETHPOBATE H  0OOGLIATH PE3YIbTaThI
IKCTICPHMCHTAIBHBIX M PACUETHO-TEOPETHYECKUX paloT XMMHYEeCKOH HarnpapienHoctd (OITK-
1);

— CIIOCOOHOCTH MPOBOANTE XUMUUYECKHH 3KCIIEPHMEHT ¢ MCIIONb30BAHIEM COBPEMEHHOIO
obopynoBanus, coIFOIas HOPMBI TEXHHKH 6e30aCHOCTH (OIIK-2);

— CIOCOOHOCTH NPUMEHSTL PACYETHO-TEOPETHUECKHE METOMbI IS U3YyYEHHS CBOHCTB
BCILECTB H MPOLCCCOB ¢ HX YYacTHEM, HCIONL3Ysl COBPEMEHHOE IIporpaMMHOe ofecleyeHne 1
0a3bl gaHHbIX NIpoeccHOonaTBHOr0 Hasnauenus (OITK-3);

— CHOCOOHOCTHIO HCIOIB30BaTh MHMOPMAI[MOHHBIE 6a3bl JAHHLIX H alanTHPOBATE
CYLLECTBYIOIME  NIPOTPAMMHBIC  HPOIYKTBl Ul PEIIeHHs. 3a1a4  MpodhecCHOHATBHOM
ACATCILHOCTH € YUETOM OCHOBHBIX TpeOoBanui HH(opMauoHHOH Gesomacnoctu (OITK-5);

— CIIOCOGHOCTD [PE/ICTABMIATE PE3YIILTATE MPO(PECCHOHATBHON eSTETEHOCTH B YCTHON U
MHCPMEHHOH (OPME COOTBETCTBHH C [PABHJIAMH, TPHHATHIMH B IIPOMECCHOHAILHOM
coobmectre (OITK-6);,

— CriocobHOCTh ONpenenaTs cnocobbl, METOJBI H CPENCTBA PELIEHHS TEXHOIOTHICCKHUX

sanay (TTK-3).

B pesynbrare u3yueHHs TUCHUIITHHE 00YUAIOLIMICH JOJKEH:

— 3HaTh OCHOBHBEIE OCOOEHHOCTH CTPOEHMS M CBOMCTB BBICOKOMOJIEKYIIIPHBIX COEOHHE-
nuit (BMC), omMuatonme MX OT CBOHCTB HH3KOMOJIEKYJSIPHBIX coeawHeHHH (mms OITK-1,
OIIK-3, TIK-3,); :

— YMeTb HCIIONb30BaTh OCBOCHHEBIN TEOPETHUCCKUI MaTepuan sl peleH sl KOHKPETHBIX
npaktryeckux 3anay, (s OIK-2, OIIK-3, OIIK-5);

— BiajeTs npejicTaBleHUs MU O MPUHIIMIIAX CUHTE3a TIOTUMEPOB, X CTPYKTYpE, U3HKO-
MeXaHHYeCKHX cBoMcTBaxX u obnactsax nmpumerenus (OITK-2, OTIK-6).



4. COJEPKAHHUE TUCIUTIIJINHBI
4.1. YuebHo-TeMaTHYeCKH IJIaH
Ounas popma obyuenus

I Komnuecreo yacos
oMep HaumenoBanue pasaena KOHTaAKTHOM pad
Pybese | pames, L pasaena, i paboTsl ¢ ;IngﬂOHaBaTe.ﬂeM
i i abopaTropHbIe
padoThI
OCHOBHEIE IOHATHS U KiIac-
1 4 16
cuUKaIMs IOJHMEPOB
PyGex 1
Py6esxnbrit koHTpoIb No 1 — 2
2 CHHTe3 nommepos 4 24
3 Xumuueckue coitcrsa BMC 4 16
PyGex 2
4 PactBopsr BMC 6 -
PyGexHs1# konTpoIs Ne 2 - 2
3 CtpykTypa 1 ocHOBHBIE (hH- 6
Pybex 3 3UvecKHe cBolictRa BMC =
Bceero: . 24 60

4.2. Cogep:kaHue JEKIHOHHBIX 3AHATHH

Tema 1. OcHoBHBIE HOHATHS H KJIACCH(PUKANNS OJIHMEPOB

IIpenmer, 3amauu u coxepskanue Kypca. OCHOBHBIE MCTOPHYECKHME 3Tarbl PA3BHTHS
HayK# O monumepax. OCHOBHBIE TIOHATHS M ONPEIENCHHS MAKPOMOJIEKYJIAPHBIX COCTHHEHHI:
NOJIUMED, OJHIOMEP, MaKpOMOJNEKYJ/1d, MOHOMEPHOE 3BEHO, CTENEHb HOJUMEPH3aIuH, KOHTYp-
Hast miHa nend. Kondopmauus n konurypanus makpomosiexyil. KonpopManHoHHas U KOH-
urypauuonnas u3oMepus. PasmimdHble THIBI KnaccH(uKaiuu moamMepoB. Knaccuduxarms
IIOJIMIMEPOB M MX BAXHEHINMX TIPEICTABUTENECH B 3aBUCUMOCTH OT IIPOHCXOMKAECHHS, XHMHUECKO-
IO COCTaBa U CTPOEHMSI OCHOBHOM IICTTH, B 3aBUCHMMOCTH OT TOTIOJIOTHH MakpoMosneky. [Ipupo-
Hble M CHHTETHYECKHE MOJUMEPEL. OpraHuyecKue, 3JIEMeHTOOPraHHYeCKHe W HEOPraHHYECKHe
oNMUMephl. JIHHeHHbIe, pa3BeTBIEHHBIE, CIIMTBIE MONMMEPhL [OMONOJIUMEPEI, COMONHMEDEL,
OJI0K-COIOIMMEDEL, IPUBHUTHIE CONONHMEPEL. ['OMOLIeNHEIE B reTepOleNHbIE IOIHMEpPEL. Brorno-
JIMMepEI, 0CHOBHEIE Ononoruyeckue dynkuuu 6enkos, PHK, THK. KpaTkas xapakrepucTika U
00yacTH NPUMEHEHHs IIOJMMEPOB PAa3IMYHEIX KIACCOB. XapakTepHas XHMHUECKas CTPYKTYpa
MONTUMEPHOM Iem W MOHOMEpHBIE 3BeHbs Haumbonee BaxkubIX BMC. [lonstie monexynsproit
Macchl MoauMepoB. MolekyispHo-MaccoBble pactpeaenedns. CpelHeurcI0Bas 0 cpeaHeMac-
coBas MOJIEKYJSIpHBIE Macchl. HopmanbsHoe pacnpeenesne. Moiend onucanus THOKOCTH IEITH.
CpenHue paccTOSHMA MEXIy KOHLAMHM MakpoMmonekyn. CpeaHuit paauyc HHepUuH, QyHKIHS
00BEMHOI TOTHOCTH.

Tema 2. CuHTE3 1IOJHMEpPOB
OcHoBHBIE METONBI CHHTE3a MouMepoB. [TonuMepusarus. TepMoqMHAMUKA TOTHUMEPH-

zanun. IloadaTue o NMONMHAMEPH3AIITHOHHO-ACIIOJIUMEPH3aIIHOHHOM PABHOBCCHH. PamuxansHas mo-
JIHMEpH3aIus. I/IHHL[HI/IPOB&HHE pa,[IHKaJ’IBHOfI MOJHMEPHU3AITHH. Tumer WHUITHATOPOB. Peaxitum
pocta, O6pBIBa H IIepcaaydyud LCITH. Kunernka paﬂHKaﬂbHOﬁ [MoJIMMEPH3aLUK ITPU MaJIBIX CTCIIC-
HsX IIPEBPALICHH. [Tonsarue o KBa3uCTalMOHAPHOM COCTOSHHH. HOHHMepHSaHHH pu ITIY6OKHX

CTCIICHAX IIPCBPallICHH .




Peakuponnas cnoco6HOCTh MOHOMEPOB H PAAHKANoB. PajuKkabHAS COMOTHMEpPH3ALIHS.
Ypasuenus Maiio — JIptonca u ux rpadudeckoe Boipaxkenne. CpeHHH H MTHOBCHHBIH COCTAB
CormouMepa 1 MOHOMEPHON CMECH, OTHOCHTEIIbHBIE aKTUBHOCTH M KOHCTAHTHI [IPHCOCIHHEHHS
MOHOMEDOB.

Karnonnas nmomumepusanus. Karanuszatope! u cokaranu3aTtopbl. PocT H orpaHHuYeHHE
pocra tened. Biusinue npupoas! pactBoputels. Kuueruka mporecca.

AHHOHHAS TOoNUMepusanusa. KaranuzaTopsl aHHOHHOH HoiuMepH3aimu. VHHAIMHPOBa-
HHE, POCT ¥ OTPAHHYCHHE POCTA LIeneld TpH aHUOHHOH nonuMepusanuid. « KuBsle remmy.

MonHo-KoOpAMHALMOHHAS TOMMMepH3amst. MexaHusM jeHcreus karanusartopos Llur-
nepa — Hatra. CTepeoperynspHble oJIHMeEpBI.

[lomuxonnencawus. Tuner peaknnii mosuxoHneHcauuu. Y pasuenne Kaposepca, cpequsas
CTENEHb U KPUTHYECKAs CTENCHb 3aBEPIIEHHOCTH OJHMEPU3aLUH. TepMOpPEaKTHBHBIE MOJHME-
pol. DakToOphl, BAMAIOLIKE HA MIPOLIECC B PACTBOPE, PACIUIABE U HA IpaHuIle (as.

Tema 3. Xumnueckue coiicrsa BMC

Ocobennoctn xumudeckux ceoifcts BMC. Moaudukaims noammepos. XMMHUECKHE pe-
aKL{H, He NPHBOASLINEG K H3MCHEHHIO CTENEHH NOIMMEPH3AIHU: ITOJHMEPAHAIOTHYHBIE TIPe-
BpAIICHUS M BHYTPHUMOJICKYIIApHbIE NpeBpamieHus. OcobeHHOCTH peakIiHOHHOH CIIOCOOHOCTH
(QYHKIMOHANLHEIX IPYNI MaKpOMOJeKyJ. IIpHMepbl HCMob30BaHMs ITOAMMEpPAHAaTOTHUHBIX
IPEBPALIEHHH ¥ BHYTPUMOJIEKYIAPHBIX PEaKIii A MOMyYEeHHs] HOBBIX IIOJIMMEPOB.

XHMHYECKHE PEaKIMH, IIPHBOMAIIHE K H3MEHEHHIO CTEICHH IOMMMEPH3AIHE MaKpPOMO-
nexyn. dectpykius momumepoB. TepMooKHCIHTeNbHAS H (HOTOXHUMUYECKAs JeCTpyKIus. Mexa-
HOJECTpYKUHs. [IpHHIMIBI CTaOHIH3aIHH TOJHMEPOB. MexaHu3MBbl, TIPOIYKTHL, f— pacmaj pa-
TIKATOB.

Peaxknuu ¢ yBennuenueM crereHy nojumepusanun. Cimuska v Byakanusanus BMC.

Tema 4. PacrBopslt BMC

Ionstre pacteopa BMC. Merunnele u Komnounusle pactBopsl BMC: ofmas xapakre-
PHCTHKA, CXOIACTBO M pasiH4Me KOIUIOMIHBIX pacTBOpoB M pactBopoB BMC. AbcomoTHas,
yJeJbHasl, IPUBEIEHHAs M XapakTepucTHYecKas Bs3kocTh. HaOyxanme. @a3zoBble nuarpaMmel,
KpUTHYeCKas TeMIlepaTypa pacTBopeHHs. PacciauBanue. TepMoaMHaMHYeCKOe ONMUCAHHE pac-
TBOpoB BMC B cpaBHEHHH ¢ HH3KOMOJEKYSIDHEIMH pacTBOpaMH. [IpH4YuHBI HE WIeabHOCTH.
VYpaeaenue coctostHusl pactBopa BMC, Bropo#i BupuaneHbIi ko3dduiment. [maponuHaMuye-
cKkue cBoiicTBa pactBopoB BMC, Bucko3umerpus. Y paBHenue Mapka — XayBHHKA.

Tunel noNUANEKTPOIUTOB, HOHOTSHHBIE IPYIIIL]L, KHCIOTHLIE U OCHOBHLIE cBolcrra. [lo-
BeJIcHHEe MaKpOMOJIEKYJ B pacTBOpax. Biusinue 3apsHyeHHBIX I'PYNI Ha KOHGOPMAIMIO MaKpo-
MOJIEKYJI B PacTBOpe, M303JIEKTpHUEeCcKas U U30MOHHas Todka. OcoOeHHOCTH MOJEIBHOIO OIH-
CaHHs IMONUAIEKTPOIUTOB., OTIINYKS IIOJUMEPHBIX M HU3KOMOJIEKYJSIPHBIX 3JIEKTPOJIMTOB.

BrusHue temriepaTyphl Ha TEPMOIMHAMHYECKOE CPOJICTBO KOMIIOHEHTOB, POJb BTOPOTO
BUpHaNbHOro Koagguuuenta. COOTHOIIEHHE IHTPOIMU U SHTAIBIIMU Ul PA3IMYHBIX CIIy4aeB
(hazoBbIX AUarpamMm. BrusHue INOTHOCTH YIIAKOBKM MAaKpOMOJIEKYII U JKECTKOCTH LeNel Ha pac-
TBOPHMOCTE. TepMoauHaMudeckas OlleHKa THOKOCTH Lend, M, HaeaqbHO pacTBOPHMOIO IIOJIH-
Mepa # M, TepMOJHHAMHYECKOTO cerMmeHTa. Onucanue pasbasieHHsIX pactBopoB BMC, y- u
0- mapaMeTpsl B BBIPAKEHHH JUTS XUMHYECKOIo II0TeHIHana. 0- TeMieparypa, 0-pacTBOpUTEb.
Kprtrdeckas Temieparypa CMeIleHus, eé cBa3b ¢ 0- mapaMeTpoM M BTOPBIM BUPHAIBHBIM KO-
s¢punmenrom. MemOpannoe paBHOBecHe [loHaHa, 3HaYeHHe €ro B OMOJIIOrHYECKHUX ITpoLeccax.



Tema 5. CtpykTypa u ocHoBHBIE pusnueckue croiictsa BMC

Iousitie MoNeKynApHON 1 Ha/IMONEKYISPHOI CTPYKTYPEI MOTAMEPHOI0 MaTepuania. Ar-
peratHoe, (a3zoBoe u (H3HYECKOE COCTOSHHE NOJIMMEPOB U HX COOTHOLICHMS. DYHKIMUS pajIy-
AILHOTO pacnpenencnns. Buapl HanMonekynapHoit opranusaius aMopdubx BMC. Xapakrtepu-
CTHKA THIIOB HAZIMOJICKYIIIPHBIX CTPYKTYP B [IOJHMEpax, CTCIeHb KPHCTAITHIHOCTH, amopQHbIe
0071aCTH, MOHOKPUCTAJLTBL. Y CIIOBHS TIONTy4YeHHe KPHCTAITTHYECKHX MMOJIMMEPHBIX MATEPHATIOB.

DH3MYECKHe COCTOAHMS aMOP(HBIX MOTHMEPOB, MEXaHHYECKHe CBOHCTRA IIOJIUMEPOB,
TMK, MeXxaHM3MBI CTEKIOBAHHSA M TeueHHS. DIACTHUECKHE CBOMCTBA, TEPMOIHMHAMHYECKOE
ONHCAHHUE W30XOPHOH Aedopmaiuu. Ympyrocts, Moayns IOura, IUTaCTHYHOCTD, IACTHYHOCTD.
Penakcanuonsele nponeccsl B nomuMepax, ux MeXaHH3M U BIHSHHE Ha MEXaHHYECKHE CBOI-
cTBa. PaBHOBecHas BRICOKO3IacTHYecKas medopmans, BpeMsl penakcanuu. Kpucramimyeckue
NOJHMEPEL. Y CIOBUS M THITBI KPHCTAUTHYHOCTH.

V3oTepmBl M TepMOMEXaHHYECKHE KPHBbIC TIOJHMEPOB. XapakTep IBHXKCHHN MaKkpoMo-
JICKYJ IIOJIMMEPA B pasHBIX (usuveckux coctosuuax. Ocobennoctn TMK mis IIOJIMTUCTIEPC-
HBIX, CIIUTBIX, KPHCTAIUIMYECKHX U CUITBHO JKECTKOLEIHbIX TOTUMEPOB.

Kunernuecknil CerMeHT, OIEHKA SKECTKOCTH Lemneil nojiuMepa. OpHeHTHpPOBaHHBIE
CTPYKTYpPBI B aMOP(HBIX M KPHCTAIIMIECKUX MOTEMEpax. Bimsiue cooTHOmeH s BpEMEHH pe-
JIaKCallMK ¥ BpeMEHH Je(OpMallii Ha SKCITyaTallHOHHbIE B MEXAHHUYECKHE CBONCTRA [OJIUMEp-
HBIX MaTepHanos. [/leopMallMOHHbIE KPHBBIE PA3THYHBIX HOJIMMEPORB TPH Pa3HBIX TEMIEpPaTy-
pax. TeMmeparypa XpynKoCTH, BEIHYXIEHHAS DJIACTHUHOCTD. OpHeHTanUs TOIUMEPOB, AHH30-
TPOTHA IPOYHOCTHBIX CBOHCTB. 3aBHCUMOCTD Ty M ¢ OT MoNeKyIapHOi Maccsl BMC. Brusuue
Ha/IMOJIEKY IAPHOH CTPYKTYPBI M COCTOSIHHSI MAKPOMOJIEKYN HAa MPOYHOCTE H JIONIOBEUHOCTD,
Bimsiaue nanonnutenelt u miactudukatopos Ha cpoifcTBa MOJIMMEPHBIX MaTepHanoB. Mexa-
HU3MbI ICHCTBHA HANOJIHUTENEH U [ITACTH(GHKATOPOB, BHYTPUCTPYKTYpHAS U MEKCTPYKTYpPHAs
naacTHGUKAIHS,

DNeKTPHIECKUE CBOMCTBA [OJMMEPOB: OPHEHTALHOHHOE JEHCTBHE MOCTOSHHOTO U IIe-
PEMEHHOI0 3JCKTPHYECKHX TIONICH, AM3NIeKTpHYecKas mpoHulaemocts BMC 1 3aBHCHMOCTE e
OT CTPOEHHS NOJIHMEDpa.

CBolicTBa MOTUMEPHBIX Tel (TLUIACTHKH, SIaCTOMEPEL, TIOKPBITHS).

4.3. JIabopaTopHbie 3aHATHS

HopmaTus Bpemenu,
Homep HaumenoBanue
Haumenosanue qac,

azena J1a0opaTopHOi
PT 21 N 3 pasjaena, TeMbl pgﬁoTII:! Ounasn popma
o o0y4yeHus

XuMuueckas H30MepHs ITOJIUME-
pos. Kilaccuduxanus 1 HoMeH- 4
KJIaTypa [OJUMEPOB

OCHOBHEIE TIOHITHS H TepMoauHaMuITKa CHHTESA MTOJIH- 4

1 KrnaccuuKanus mojH- | MEPOB

MEpOB
Omuenka Mo/ MCcrnepHocTH 00-

pasia rojHMepa 1o JaHHBIM TYp- +
OMAMMETPHYIECKOrO THTPOBAHHSL.

Ompenernenue MOJISIPHOR MacChl
TIOJIMBHHUIIOBOTO CITUPTA BUCKO- 4
| suMeTpHUecKHM MeTOIOM




PyOexHBbIH KOHTPOJIB
Nel b 2
[omyuenne denondopmansie- 4
THIHOH I1JIaCTMACCHI
CHHTE3 THKOJOBOIO KayuyKa 4
[Tonyuenue MOMTHBHHUIOBOTO
CIIHAPTA MIETOYHEIM THAPOIA30M 4
IOJTUBHHUIIAIICTATA
[lomyuenne noTHBHHIIIAIETATA
2 CHHTES NOMIMEPOR METO/IOM paguKanbHOM momuMe- 4
pH3alMK B PACTBOPE
PacueTr napameTpoB paauKaIbHOM
ONTHMEpPH3aLUH *
[Tonygenune TUHEHHBIX mOMTH3(U-
POB MOJIMKOHIEHCaIel (rase- 4
BOT'O @HTUJPHJIA H 3THIIEHT KO-
sl
OnpeneneHne N303MeKTPHYECKOH
TOYKH XKETaTHHA H MOJIEKYIISIp- 4
HBIX Macc IOTHMEPOB BHCKO3H-
y METPHYECKHUM METOJIOM
3 XUMIIecKHe CBOHCTBA OnpeseneHye H30MOHHOH TOUKH 4
BMC nonuamonuTa
KucnoTHell rHponu3 Kpaxmaia 4
¥ [ICJITIONO3EI
Tepmuueckas aenoauMepU3anys 4
MOJTMMETHIIKPHIIATa
4 Pacteopet BMC B _
Py0exHBIH KOHTPOIb
Ne 2 - 2
Bcero: 60

5. METOJJUYECKHE YKA3AHUS OB YYAIOIIUMCAHA
MO OCBOEHHUIO JUCHUITJIMHBI

[Ipi 9TeHWH JIEKIHH TPHMEHSETCS CHCTEMATHYECKOe, IOCTeN0BATeILHOE H3JI0KEHHE
MaTepualna pa3ielioB M TeM JISKIHOHHOTO Kypea, BK/IoYas BCTYIUICHHE ([IOCTAHOBKA IENCH H
3a/1a4), OCHOBHYIO YacTh (pean3alius TeMbl), 1 3aKmoueHre (0000IIEHIE 1 BEIBOBI).

[lpu mpocyIMBaHUY JTEKIIHH PEKOMEH/IYETCS B KOHCIIEKTe OTMeYaTh BCE BaXHbIE MO-
MEHTBI, HA KOTOPBIX 3a0CTPsieT BHUMAaHUE MPETOIaBaTelb.

3aJI0rOM KA4eCTBEHHOI'O BBITOJHEHHUS TabopaTOpHBIX paboT SBIISETCs CaMOCTOATEIbHASL
OJIFOTOBKA K HUM HAKAHYHE ITyTeM IIOBTOPEHUS TEOPETUYECKOTO MaTepraa IeKIui 1 yueOHo#
JITEpaTyphl. PeKOMEHJlyeTCs [IOATOTOBHTE BONPOCHL M0 HESICHBIM MOMEHTAM M 0OCYIHUTh HX C
[Ipero/iaBaTeNieM B Havale J1abopaTopHoi paboTel. OBA3aTENbHBIM SBISICTCA 0(QOPMIICHHE mabo-
paTopHOit paboThI 3apaHee Nepel 3aHATHEM ¢ HCIIOJIb30BAHHEM BBIIAHHbIX MPETIOABATENCM MC-
TOMYECKHX pekoMenanuii. B opopmiuenun 1abopatopHoil paboThl JOKHA OBITE chopMmyIn-
pOBaHa 1elh PabOTHL, M0KHBI IPUCYTCTBOBATE pasaensl «Kparkas Teopusiy, «Ilocnenosarens-
HOCTB BBINONHEHHs pabOTE, «OCHOBHBIE pe3yibrarsly, «Beomy. Tlo okoHvannn paboTe! 0T-
YeT 10 Hell IPeJOCTABIAETCS HA OIUCEH NPENoAaBaTeNIo, oC/e Yero OHa JIO/DKHA OBITH 3a-

LIHIIeHa.




[IpenogaBarenem 3amIaHUPOBAHO MPUMEHEHHE HA J1a0OPATOPHBIX 3aHATUSAX TEXHOIOTHH
Pa3BUBAONIEHCS KOOMEPAWH, KOUIEKTHBHOTO B3aMMOACHCTBHS, pazbopa KOHKPETHBIX CHUTYa-
i, [ToaToMy Ha HEKOTOPBIX 3aHATHAX IPAKTHKYETCS TPYIIIOBOH METO/ BBIMOJHEHHUS 1abopa-
TOPHBIX PaboT ¥ 3aIUTHl OTYETOB, a TaKKe B3aUMOOLIEHKa U 00CYKIECHHE PE3yNIbTATOB BBIIOJI-
HeHus nadopaTopHbIX padoT.

Jing TEKyIIero KOHTPOJS YCHEeBaeMOCTH 0 04HOH (opMe oOyueHHs IIperojaBaresieM
HCIIOJIB3YeTCs OAlUIbHO-PEHTHHTOBAs CHCTEMA KOHTPOJIA U OLEHKH aKaJeMHUUECKOW aKTHBHOCTH.
[To3TOMYy HACTOSATENBEHO PEKOMEHIYETCs TINATENBHO IpOpadaThIBaTh MaTepHan AUCIUILTHHBI
IPH CaMOCTOSITENIFHOM paboTe, yuacTBOBAaTh BO BeeX (Qopmax oOCYKIEHHS H B3aUMOJCHCTBHS,
KaK Ha JEKIHAX, TAK ¥ Ha 1ab0paTOpHLIX 3aHATHAX B LEIAX JIYULIET0 OCBOEHWS MaTepHand H
TTOJIYYEHHA BBICOKOM OLOCHKH IT10 PE3YJIbTaTdM OCBOCHHMA JUCHHITIIHHEIL

BLIMOJIHEHHE CAMOCTOSATEIBHOH paboThl MOAPA3yMEBAET CAMOCTOATENbHOE H3YyUCHHE
pasmenoB MHCIMILUIMHBL, TOATOTOBKY K J1a00paTOpHBIM 3aHATHAM, K PYO€XHBIM KOHTPOJIAM, a
TAKKe MOATOTOBKY K 3a4eTy H IK3aMeHY.

Pexomenayemas TPyI0€MKOCTE CAMOCTOSATENBHOM paboThI MpeicTaBlieHa B TaOJIHIE:

PexoMeH, 1yeMbIi peXKUM CaMOCTOSITEIbHON PadOTEI

Pexomennyemas
TPYAOEMKOCTH
Haunmenoranue Py g
. aKaj. Jac.
BH/IA CAMOCTOSATEAbHOI padoThI
Ounas gopma
00ygeHus
CamocTrosiTeJbHOE H3YUeHne TeM THCHHILIHHBI: 4

PoJib IOTHMEPOB B KMBOH IIPHPOJIE U HX 3HAYEHUE KaK ITPOMBIIII-
JIEHHBIX MaTepHANIOB (TUIACTMACCHL, Kay4yKH, BOJOKHA H IJICHKH,
TOKPBITHS, KIeK). MeXaHu3Mbl peakIii II0OTUMEPH3aIHK | [10JI1- 1
KOHEHCAIIHK PA3IIMIHBIX THIIOB. TepMOpEaKTHBHEIE TOJTHMEPHI H
00/1aCTH UX NPUMEHEHHUH.

CuHTe3 6II0K- M IPUBHTEIX comonmumMepos. [lepepaboTka u popmosa-
HHE W3enui u3 noauMepos [Ipobnema yTHIH3anuy MOIMMEPHBIX 1
0TX0H0B. llomTHuMEepEI H DKOJIOTHL.

BenkoBble MOJHMEPEL. DIeKTPo(OpPeTHIECKOE UCCIEI0BAHHE H TI0-
TEHIIMOMETPHYECKOE THTPOBAHHE MOJMIICKTPOIUTOB Meromsl Hc-
CHe0Balys CTPYKTYphl BELICCTBA. AHH3OTDOIHA, OPHEHTAIHS U 7
opuenTHpytomiee popmaruposanne BMC. Hakonnenue cTaTHuecko-
ro ssekTpudecTsa. I101yIIpOBOJHHKOBbIE U IIPOBOISIIHE OJHMEPEL.

[ToxroToBka K 1aboparopHbmM padotam (0,5 4. Ha KaXkKI0e 3aHATHE)

[ToaroroBka K pybexxHOMY KOHTPOJIIO Nel

[TojrotoBka K pyOexkHOMy KOHTpOO Ne2 2
Iloaroroska K 3a4ery, IK3aMeHY 45
Bceero: 60
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6. ®OH/] OTEHOYHBIX CPE/ICTB
ST ATTECTAIIMA IO JUCLATIJINHE

6.1. IlepeyeHs oLeHOYHBIX CPeACTB

1. BanmbHO-pel THHrOBAsI CHCTEMA KOHTPOISA M OLEHKH aKaJeMUYeCKOil aKTHBHOCTH CTYZICHTOB B
KI'Y (a1 ounoit popmer 0byuenus)
2. OTYETHI CTY/ICHTOB MO Tab0paTOpHBIM paboTam
3. Bonpockl k py6exHbM KoHTpoaam Ne 1, Ne 2
4. Ilepeuens BONPOCOB K 3a4eTy
4. IlepeueHn BOIIPOCOB K JK3aMeHy

6.2. Cuctema 0a11bHO-PEHTHHIOBOI OLIEHKH
padoThl CTYIEHTORB 110 JUCIHILIHHE

Ounas popma oOyyenus
8 cemecTp (3ager)

o Hanmenoga- Conepxanue
- HHE
Pacnpenenenue Gamnos 3a 8 cemectp
Bua VP. Jlexuus 3ammTa nadopaTopHoit paboThl 3auer
P p
Pacnpenene-
OueHka B
HUe DanoB ”‘ 1 1-3 1-30
Hannax
3a ceMecTp
10 BHAM
~
y4eGHol uOT T — Bhinonnenne 1 3amuTa nabopatopHoii paboTsl
padoTsl, Mpumena- | = " | 1-4 (B 3aBUCHMOCTH OT KAu€CTBA BEITONHEHNAA H
I | cpoku crauu HMe e 3aWKTEl) W 2 GanioB 3a aKkTMBHOCTE M OPHIH-
i KLH
y4ebHoii = HAITbHOCTB.
paboTel (10-
BOJHTCA
CTYIEHTaM
Ha MePBOM
3aHATHH 30
) Bobis 12 56 (Maxcumym)+ 2 banna
X
dannos 12%2 yaca W= vaca (MakcHMyM)
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Oumnas gpopma odyueHmus
8 cemectp (sK3amen)

CoanepxaHnue
No Haumenoanue
Pacnipenenenne 6annos 3a § cemectp
Bun VP, PyGexHblit kKoHTpOIL Ne | Pybex bl koHTposs No 2 —
Pacripeesenue Gan- (KONOKBUYM) (KOJLTOKBHYM)
JIOB 38 CEMECTP MO OﬁueHKa B 1-35 1-35 30
Buam yueGHol pabo- ajnax
I | ToI, cpoku cnadu
yueGHOIi paboThl (10- | MPAMEHaHHE Otset Ha Bompoc OTBeT Ha Bonpoc craya
BOIMTCS CTYAEHTaM
Bcero Gan-
Ha MEePBOM 3aHATHH) - 35 makc. 35 makc -
Kpurepuit nepecuera
B TPAOHITHOHHYHO 60 1 meHee DaNNOB — HeyLOBIETBOPUTENBHO (HE3a4ueT)
2 | OLEHKY Mo HTOraMm 61-73 GannoB yA0BIETBOPHTENBHO (3a4€T)
paborel B cemecTpe 1 | 74-90 6annos xopowo
IK3aMeHa 91-100 Gannos oTnH4HO
K npomesxyTounoii aTTecTaliu (3aueT, 3Kk3aMeH) CTYAEHT HOKEH BLIMOTHHTE
Bee labopaTopHble paboTsl 1 HAOPaTh M0 UTOrOM TEKYLUEH aTTeCTAIMH i PYDEIKHBIX
Kpurepun gonycka k| koHTposeit He Menee 50 Gannos.
NPOMEKYTOUHOH ar- Jns nonyuenns 3auera «aBTOMaTHIeCKW» HeoGXoaumMo HABpaTE MUHHMYM 6 1
TecTalulH, BO3MOXKHO- | Baum.
. | CTH MOJIY4EHHs aBTo- Jns nonyuenns IK3aMeHalMOHHOM OLEHKH YIOBIETBOPUTENILHO KABTOMATHYE-
| Maruueckoro sk3ame- | cKM » HEOBXOAUMO HabOpaThb 68 Oannos.
Ha, BO3MOMKHOCTD Ecau ctyaent nabpan 68 6annos, npernonasaresib MOeT 100aBUThb 1OTIOMHH-
MoNyYeHHst OOHYCHBIX | TeJbHBIE Dalllbl 3@ aKTHBHOE yyacTHe B yueOHOt n HayuHOH paboTe, 3HaHWe QakTH-
fannos YECKOr0 MaTEPHAd, 3a OPHIHHANLHOCTh MBILVIEHHA W MPABHILHOCTE IPHHATHA pe-
WEHHH M C y4eTOM Bcex HaDpaHHbIX OajoB, BHICTABUTh «aBTOMATHYECKH) 3@ IK3a-
MEH OLEHKY «XOPOLIO» WIIH KOTIHIHOY.
B cayuae ecin k npomexyTouHoOR arrecralun HabpaHa cymma Meree 50 Hannos,
cryneHTy HeoOXxoaMMo HabpaTh HEAOCTAIOLIEE KOMHYECTBC OANNOB 3a CHET BBIMOI-
HEHWS! JOMOJIHUTENBHLIX 3aAaHl, 10 KOHUA Mociae/Hel (3a4eTHOM) HEAeNHn ceMecT-
pa. I[Tpu 3ToM HeodxoauMo MpopadoTaTh MaTepual BeeX MPONYIIEHHLIX JadopaTop-
@opmbl 1 BUIbI HBIX paboT.
yueOHOH paboTs! A @opMbl JONOJHUTENBHBIX 3a/aHii (HazHaualoTes nperojasare/ieM):
HeycreBa X (Boc- — BBIMOJNHEHUE W 3allMTa NPOMYLIeHHLIX 1abopaTopHLIX 3aHATHI (MpH HeBO3-
CTAHOBHBIIHMXCS HA MOMHOCTH JIOMONHUTENLHOTO npoBeaeHus jgabopartopHoit paboTsl npenogasaTelb
4 | xypce oOyueHus) ycranasnausaeT (popMy AONONHUTENLHOrO 3alaHus [0 TeMaTHKe NMpPOMyLIeHHOH sa-
CTYAEHTOB jist ony- | GopaTtopHoil paboTb!l camMocToaTebHO) (1-3 Danna)
YEHHSA HEJOCTALINX — NpoxosxkaeHue pyOexHoro konTpons (dajuibl B 3aBUcHMOCTH OT Ne pydexa)
0anoB B KOHLE ce- — BBITIOJTHEHHE U 3alUTa 3anaHuil (pelueHne 3aaay, 3amuTa pedepara, co3faHne
MecTpa MPE3eHTALNU | ApP.) N0 NPOMYLIEHHLIM MPAKTUUECKHM 3ansTuaM (1-4 Ganna)
— IMKBHIALIMA aKaJeMIYecKuX 3a10KeHHOCTEH, BOBHUKILNX U3-3a PA3HOCTH B
yueOHBIX MIaHax NpH MepeBojie WM BOCCTAHOBJIEHHH, POBOANTCS ITyTEM BBITIONHE-
HUSA DOMOJHUTENbHBIX 3a7aHUH, (PopMa 1 00beM KOTOPLIX ONpeIe/AeTed MPenonasa- |
TEIEM.
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6.3. Ilponexypa oeHHBAHHS Pe3y/IbTATOB 0CBOCHHS THCHUILIHHDI

PybexHble KOHTpOIHM NMpoBOAATCH B (pOPME KOJUIOKBHYMA, BKJIKOYAIOLIET0 YCTHOE cole-
ce/l0BaHHE.

[lepen mpoBeeHHEM KaX10r0 PyOEKHOI0 KOHTPOIIS TPEenojaBaTens mpopabaTeiBaeT co
CTYZIEHTAMH OCHOBHOW MaTepHal COOTBETCTBYIOIIMX Pa3/esIoB AUCHHIUIHHEL B (OpMe KpATKOH
NEKIMH-TUCKYCCHH.

3a OTBET Ha BOIIPOC JIAETCA MAKCHMYM 35 6asios.

3auer npoponuTcs B hopMe ycTHOro codecenoBanus (OTBET HA BOIPOC, MakcuMyM 30
OamnoB)

DK3aMeH NPOBOAATCH B (JOpME YCTHOTO COOECEHOBAHUS M PELIEHMS PACUETHBIX 3a7ad
Bonpockl 1 3azada cogepykaTcs B 3K3aMEHAIHOHHOM OnJleTe. DK3aMEeHAIlMOHHEIH OHIIeT BKITIO-
uaeT 2 TeopeTH4ecKHX Bompoca (no 10 6amror) u 3agauy (10 6ammos). Ha nmoarorosky k oTBeTy
CTYAEHTY JaeTcs MHHHMYM 45 MunyT. OLieHKa OlpeaenseTcs Mo pe3yibTaraM yeTHoro cobece-
JIOBaHUS.

PesynpraTe! TekyInero KOHTPOJIS yCIeBaeMOCTH, 3a4eTa W HK3aMEHA 3aHOCATCA TIPEToia-
BATEJIEM B OK3aMEHALMOHHYIO BEAOMOCTbH, KOTOPas CAACTCS B OPraHH3aLMOHHBIA OTHe] HHCTH-
TYTa B JIEHb 3K3aMeHa, 3a4€Ta, 4 TAKXKE BBICTABIIAIOTCS B 3aUCTHYIO KHHIKKY CTY/IEHTA.

6.4. IlpuMepn] 0LEHOYHBIX CPEACTB I PYyOe:KHBIX KOHTPOJIei, 3a4eTa H JK3aMeHAa
Py0exubrit koutpons Nel

1. Uro takoe cpeaHedncioBas MonekyisapHas Macca BMC? KakoBer MeTOBI €€ onpeaencHus?
2. Y10 Takoe cpenHemaccoBas MosekyaspHag macca BMC? KakoBel MeToIb! ee onpejesieHus?
3. Kak coOTHOCSTCS CpelHEYHCIOBas U cpefHeMaccoBas MosleKyispable maccsl BMC? Uro Ta-
KOE€ TIOJTHAUCIIEpcHOCTE 0Opaznor BMC, UMMP?

4. Kakossl npuunnsl noiauaucnepiocty BMC? [lpusenure npuMepbl MOHOJIMCIIEPCHBIX MTOJIH-
MEpOB.

5. Kak cootHOcsTca mousatus «BMC» u «nomumep»? Ilpusenure npumep nomuMepa, He SBIA-
romerocs BMC.

6. B uem 3axmodarorcs MeTOb! (ppaKIHOHUPOBAHUS IIOJUMEPOB (YJIbTpalueHTpUu(yrupoBaHue,
OCAXIEHHE U3 PACTBOPOB U 1p.)?7

7. Uto Takoe moju3IeKTpoInT, nonnamponut? IlpuseanTe npuMeps! IPHPOIHOTO B CHHTETHYE-
CKOTO TTOJIMAJIEKTPOIIMTA U MoIHaM(oIHTa.

8. Uto Ha3LIBAIOT H30MOHHOM TOUKOH noauam@oaura? OT 4ero oHa 3aBUCHT?

9. Kak ompeaemnsroT H30MOHHYIO TOUKY NOJHaM(poIrTa?

10. OnumnTe KOH(GOPMAIIHIO MaKPOMOJIEKYIIB! ITOIHaM(OIMTa B H30MOHHOM TOUKE.

11. Kax MeHSIOTCS CBOMCTBA MAKPOMOJIEKYJIBI MTOJUIEKTPOIHTA ([IOJMKUACIOTH] HIIH IOJHOCHO-
BaHMs) H BA3KOCTH pacTBopa ¢ u3MenenueM pH cpenp?

12. TTouemy ITAK ouens ciabo nabyxaer B Boze, a [IBC pactBopsercs B He#t?

13. Tlouemy GYTaaHEHOBBIA U H30IPEHOBBIH KaydyKH TOIBKO OTPaHMYEHHO HabyxawoT B OeH30-
Je, a KoaryJisiT IIPHPOIHOTO JIATEKCa B HEM TIOJIHOCTBIO PacTBOpAETC?

14. Yro HaszwBaroT miactMaccamMu? [Ipuseaure nmpumepsl.

15. Kakue QYHKIMM B KOMIIO3UIMOHHBIX [LIACTMACCAX BBITOJIHSIIOT HAONHUTENH, IIACTH HKA-

TOPKI, CTAOHIIH3aTOPEI, KPACHTENH?
PyGesxHb1# KOHTpONB Ne2

1. Kak nony4aroT HoBOJIauHble cMOJIBI? KakoBbl HX CBOWCTBA U IIpUMEHEHHE?

2. Kax mony4aroT pe3osibHble cMouibl? KakoBbI HX CBOHCTBA U IPHMEHEHHE?

3. JlaiiTe ompe/eNenne MOHSITHAM «TePMOILIACTHYHOCTE» ¥ «T€PMOPEaKTHBHOCTEY. [IpuBennTe
IPHEMEPEI TEPMOTLIACTOB U TEPMOPEAKTOIIACTOB.



4. Yro Takoe QyHKIHOHAILHOCTE TPH MOJIUKOHAeHCAUK? PaccMOTpUTe HA KOHKPETHOM TIPH-
Mepe.

5. B uem cxozcTBO M pa3nuuue Mex 1y pactBopaMu BMC u kommonaaeiMu pactBopamu HMC?
6. Uto Takoe Habyxanue W napienue Habyxannusa? Kakue haxTopbl BIHAIOT HA CTeNeHbh Habyxa-
HHUA W pacTBopuMocTe BMC?

7. YTo NOHMMAIOT IOJA M303JEKTpUYecKOM Toukoi? KakoBo cocTosHME MaKpOMOJEKYNbI IMO-
muramdonuta B UDT?

8. Ou3pyecKkuil CMBICH BA3KOCTH, 4eM OHa 00yciioBieHa? Bubl BI3KOCTH.

9. Kak Oyzer BeirnaneTs Bam skcnepuMmenTansHeii rpadhuk n=fpH) a1 KoHneHTpanmii xena-
THHA B J[Ba pa3a Oonplieif U B ABa paza MEHbLIEH TOH, 4T0 Bel ipurotoBisin?

10. Tlouemy MeTHIMpOBaHHAs [IE/UIIOJIO3a PACTBOPSETCS B BOJE, HECMOTPS Ha THIPohoOHOCTE
MaKpOMOJIEKYJIBL, 10 CPABHEHHIO C LIEUTION030#?

11. [TorsTHE 0 pe3uHaX Kak 0 KOMIIO3HIIMOHHBIX MaTepuaiax.

12. TexHonoruaA NOAyIeHHUS pe3UHBI. DOOHHT.

13. TexHonorug cHHTe3a THOKOJNIA M Ha3HAUeHHEe KaKI0TO KOMIIOHEHTA B 3TOM IIpoIiecce.

14. CunreTnueckue Kaydyku oOmero HaszHaueHws. [Ipumepsl. [Toayyenue. CoitcTra. Ilpume-
HEeHHe.

15. CuHTeTHYeCKHe KaydyKH crneudasibHoro HazHadeHus. [Ipumepsl. [lomyuenue. CpoicTra.
[Ipumenenue. [lomydyenue kayuyka mo crmocoby Jlebenera.

Bonpocs! k 3auety

1. Kak coorHocstes nmonsatus «BMC» u «onumep»? IlpuBenure npumep noauMepa, HE SBIS-
iomerocs BMC.

2. Uto Taxoe MOMUIIEKTPOIUT, noauaM@onut? IIpuseuTe NpyuMepsl IPUPOJHOrO U CHHTETHYE-
CKOTO TOJHM3IEKTPOIHTA U ITOIHaM(pOIHTA.

3. Yto HaA3BIBAKOT H30HOHHOM Touko# momnamdonuTa? OT 4ero oHa 3aBHCUT?

5. Kax ompeaensioT H30MOHHYIO TOUKY HoiauaMpouTa?

6. Uro HaspIBaroT mtactMaccaMu? [IpuBennte npuMepsL.

7. Kak nonydaroT HOBOJIauHBIe cMOJTBI? KaKoBEI MX CBOHCTBA M IPUMEHEHHE”

8. Kax mosyyaroT pe3oJibHble cMOUibl? KakoBbI HX CBOMCTBA U IPUMEHEHHE”

9. [ToHsTHE 0 pe3uHaxX KaKk 0 KOMIIO3UIIMOHHBIX MaTepHaax.

10. TexHOIOrUs MOJIyUeHHs Pe3UHBI. DOOHHT.

11. TexHoI0rHs CHHTE3a THOKOJIA U HA3HAYCHUE KAXK/0I0 KOMIIOHEHTA B 9TOM IIPOIIECCe.

12. Yro HasweBaroT miactMaccamu? Ilpuseaute npuMepsl. Kakue QyHKIHHA B KOMIO3HIIHOHHBIX
MIACTMAcCax BLITOIHSIOT HAIIOJIHUTENH, miacTUuhHUKaTOpPEl, CTaOMIN3aTOPkL, KPACHTEH?

Bormpocsl K 3K3aMeny

1. Ocnoeusble nmousaTusa xuMuun BMC: Monomep, HOJMMEDP, BBICOKOMOIIEKYIIPHOE COCIMHEHUE.
Kpatkuii 04epK pa3BHTHS XHUMHHU noIMMepoB. KiaccupuKkaluu noiMmMepoB.

2. CpeqHeuncioBasl ¥ CpeHeMaccoBas MOJIEKY/ISAPHBIC MACChI ONHMEPOB, NMCIEPCHOC H HE-
npepsiBHOE pacrpenenenue. [ToguaucIepcHOCTh, MOHOUCIIEPCHOCTD.

3. [lonsTys KoH(HUrypanud ¥ KoHGopmanun. THIE! KOHQUrypalui 1 KOH(GOpMALUi MaKpOMO-
nexynt. CHIIBI, MEXMOJIEKYTAPHBIX B3aHMOACHCTBHH, GopMupyromme KOHGOPMALMIO MAKPOMO-
JIEKYJI.

4, Monenu omucanus ruokocTy 1emu. CpelHue pacCTOSHHS MEXAY KOHIAMH MaxkpOMOJIEKYIL.
Cpenuuit pannyc vHepiu, QyHKHs 00bEMHOM MITOTHOCTH.

5. TepMOIMHAMHYECKOE OMHMCAHHME [OJUMEPU3AIMM: M3MEHEHHE OSHTPOIMH, H300apHO-
M30TEPMUYECKOT0 MTOTEHINANA B NPOLECCE MOMMMEPU3ALIH, [IPe/IeIbHAsg TEMIIEPATYpa OTHMe-

pU3aLUH.
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6. Panukanbhnas monmuMepH3aius: e€ cTaguy BLIPAXKEHUS A1 CKOpPOCTH, Iepeaya IelH, cpel-
HSIS CTENEHb NOJIUMEPH3aLIUH.

7. AHHOHHAs [TOJIUMEpPU3aIlNI: MEXaHU3M, CTEIIEHb IIPEBPAILEHH MOHOMEPA, CPE/IHsAsS CTEEHb
HOJUMEepH3alny, "KuBble nenu". [TogydyeHne MOHOIUCIEPCHEIX [TOTHMEPOB.

8. Katronnas moauMepH3anus Ha karanuzaropax @punens - Kpadroa, Mexanusm.

9. MexaHM3M MOHHO-KOOPAWHAIIMOHHON MOIAMEpH3alMi Ha KaranuzaTopax Llurnepa - Harra.
CrepeocrnennpuiuecKrii CHHTE3 MOJIUMEPOB.

10.ComonmuMepu3anus: CcOCTaB COINOJMMEpPA B 3aBHCHMOCTH OT OTHOCHTENIBHBIX KOHCTAHT.
MI'HOBEHHLIA B CPEIHHH COCTAB COMONHMEpa, B3aHMOCBI3b MTHOBEHHOI'O COCTABA MOHOMEPHOM
CMeCH M JIOJIH TIpeBpaThuBIerocs MoHoMmepa. ['paduueckoe npencraBnenne ypasHeHus Maiio -
JIpronca. Kommno3uinonnas HeoJHOPOAHOCTE COIOIUMEPOB U €€ yCTPaHEHHE.

11. Tumsl monukoHeHcanuu, PYHKIIMOHAILHOCTE CUCTEMBI. Y paBHeHHe Kaposepca, cpeaHss
CTENeHb H KPUTHYECKAs CTENECHDL 3aBEPLUEHHOCTH NOJHUMEPH3aliy. TepMopeakTHBHEIE TOJIHME-
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12. Knaccuduxanus 1 crernuduka XHMHYECKHUX IIPEBPALEHAN IT0JIMMEPOB. BUABI NeCTPYKIINH,
MeXaHHU3MBI, TPOIYKTEL

13. Peakiuu ¢ yBEIHUYECHHEM CTENeHH MojuMepu3anuy. [lonumepananiornysble NpeBparieHis:
OCHOBHBIE THITBI XAMHYECKHX peakiui. CrabHiu3anus MoJIHMEPHEIX MaTepHAJIOB.

14. UctuHHBIE W KOUTOHAHEIE pacTBopel BMC: 00mas xapakTepHCTHKA, CXOACTBO U pasjiiyue
KOJUIOM/IHEIX pacTBOpoB u pactBopoB BMC. AGcomoTnas, yaenbHas, npuBeAéHHas ¥ Xxapakre-
pucTUyeckas Bi3kocTs. Habyxanue.

15. Vpapuenus Ditninreiina, ®@nopu - Poxca, Mapka - Kyna - XoysuHKa.

16. XapakTepucTHKa KOHICHTPHPOBAHHOCTH PACTBOPOB IOJHUMEPOB, MPOLECCH TEYCHHUA H CO-
CTOSHHE MaKpoOMOJIEKYJ B pacTBope. DakTophl, ONpeeNsiolie PacTBOPSIOMYIO CIIOCOOHOCT
PACTBOPUTENS B CIIOCOOHOCTE MOJUMEPA PACTBOPATECS.

17. 306apH0 - H30TEPMHUECKUI U XMMUYECKUH MOTEHIMANLI, HX H3MEHEHHUS IIPH PACTBOPEHUH.
MonbHas OIS M aKTHBHOCTH KOMIIOHEHTa B pacTBOpe. 3akoH Payisd, AuarpaMMa NaBlieHUE Tapa
- MoJIbHAS ot 3akon Bant-I'odda, ocMoTrueckoe aaBnenue pactsopos BMC.

18. Bropoit BUpHAIEHEIH KOI(DQULHEHT B €r0 3HAYEHHE /sl XapaKTePUCTUKH TEPMOAMHAMUYE-
CKOTO CPOJICTBA K PACTBOPHTEINO. [IOHSATHE HACATPHOCTH PACTBOPA, MJIOXOMH, XOPOLIHii, H Hlie-
aNBHBI pacTBOopHTENs. CBOOOMHBIT 00BEM BelllecTBa H €ro H3MEHEHME NPH PacTBOpeHHH. 13-
MeHeHHe 00BEMa CHCTEMEI ITPH HaOyXaHWH, JaBJIeHHe Ha0yXaHus.

19. VaMeHeHMe SHTPOIHH B TIPOIECCE PACTBOPEHHUS, KOMOHHATOPHAIBHAS 1 KOH(POPMAIHOHHAS
sHTpONHs cMelieHns. MHTerpansaas u JuppepeHIuanpHas TelioThl PACTBOPEHHS.

20. ®a3oBble PABHOBECHS B CHCTEMAx IHOJHMED - PACTBOPHUTEND: MOHATHE (asbl, MpaBuiIo has
T'u66ca, siBeHue paccnoenns. ®azossle auarpaMmbl pasamunbix Tanos, BKTP u HKTP; mpu-
YHHBI PACCIOCHHS B CHCTEMAX IIOIUMED - PACTBOPHTEIIb.

21. Cryareobpasopanue B pacTopax BMC, TepMooGpaTumble W HETEPMOOOPATAMEIC CTY/IHH,
CTPOEHHE U TPUIHHBI HX 00pa30oBaHusl, (pasoBbie AHArPaMMBbl, CHHEPE3UC B CTYIHIX BMC. Bri-
caJMBaHHE W BCAIIMBAHUE MOJIUMEPOB.

22. BausHue TeMIepaTypsl Ha TEPMOJMHAMHYIECKOE CPOJCTBO KOMIIOHEHTOB, POJIb BTOPOTO BH-
puansHoro koahduimenta. Ileppas npoussojnas G mo TeMueparype: e€ CMBICI U 3HAYCHHE 1A
ONMCAHNS 3aBMCUMOCTH B3aMMO/EHCTBHS IOIMMEpa ¢ pacTBOpuTeseM 0T Temneparypsl. Coot-
HOIIEHIE YHTPONMH M JHTATBIMH Ul PA3IHUHBIX Cydyaes (Ga3oBpix AuarpamMm. BiusHue miot-
HOCTH YIIAKOBKH MAKPOMOJIEKYI H JKECTKOCTH ILeTel Ha pacTBOPUMOCTE. TepmoauHamMuyeckas
OLlEHKa T'MOKOCTH IemH, M, MIealbHO pacTBOPUMOro momumepa ¥ M TepMOJHHAMHYECKOrO
cerMeHTa.

23. KBasukpucTajnyeckas pemérounas Moaens Puopu-Xarrunuea ajs aTepMHIECKHX PacTBO-
DOB TIOJIMMEPOB: OCHOBHBIE TOJIOKEHHS, BEIHIHHEL, THCIO BOZMOYKHBIX KOH(pOpMAIMH, SHTPO-
M5 CMELIEHHUs, BhIpaKeHHe 1 00bEMHOMH JI0JTH KOMITOHEHTOB.

24. Mogmenp peryIspHoro pacTBOpa, akTUBHOCTH ITOTMMEpa B PaCTBOPE, CMBICT [apaMeTpa B3a-
uMosietictBus y, Oopu - Xarruaca, KpuTHIecKas 00bEMHAs JOJIS II0JTMMEpA.
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25. Onucanue pazbapneHHbx pactBopos BMC, - u 0- mapaMeTpsl B BRIPAKEHHH JJIsS XHMHU-
4ecKoro InoTeHImaia. - remneparypa, 0- pactsopurens. Kputnueckas TeMiieparypa CMeIleHus,
& cBA3b ¢ O- mapamMeTpoM H BTOPEIM BHPHAIBHBIM KO2()(HIIHEHTOM.

26. DdbdexT HckmouEHHOro 00BéMa. BO3MYIIEHHBIH H HEBO3MYUIEHHBIH KIYOOK, MPHYHHBI
BO3MYIIIEHHUS, COOTHOIICHHE Pa3MepoB KIyOKOB.

27. THIBI TIOIMANEKTPONMTOR, HOHOTEHHBIE TPYIIITBI, KUCIOTHBIE U OCHOBHBIE CBOHCTBA. Bius-
HYe 3apsDKEHHBIX TPYIN Ha KOH(OpMaLuio Makpomoneky B pactsope, MWT. OcobennocTy Mo-
JETBHOTO ONMUCAHUS MOIMANEKTPOIUTOB. OTIHUHUA MOJMMEPHLIX H HU3KOMOJIEKYIISPHBIX DJICK-
TPOJIUTOB.

28. Iomamdonutsl, ux ocodennoctr; MIT nomamponura. [lommanexrpomurioe HabyxaHue.
29. Mem6bpannoe pagHoBecue JloHaHa, 3HaYeHHE ero B OMOIOIHYECKHX IPoLeccax. Snextpodo-
PETHYECKOE UCCIISIOBAHHE U OTEHIIMOMETPHYECKOE THTPOBAHHE [10JIHDICKTPOIUTOB.

30. MonooGMeHHBIE CBOMCTBA IMOIMANEKTPOINTOB: aHHOHHBIE M KATHOHHBIE MOHOOOMEHHBIE
CMOIIBI, TIOMYYEHHE CTpoeHue cBoiicTBa. OCODEHHOCTH IeJIeBEIX HOHOOOMEHHHUKOB.

31. IToHATHE HAAMONICKYISPHOH CTPYKTYph! [OIUMEPHOro Marepuana. Arperataoe, $pasopoe u
(bU3MYECKOE COCTOSHHE MOTHMEPOB M MX COOTHOINEHHMs. MeTozsl HCCIeNOBaHHA CTPYKTYPBI
BellecTRa, (QYHKITHS PaJHAIBHOTO PACIIPEeIC/ICHUS.

32. XapakTepucTHKa THIIOB HAIMOJEKYISPHBIX CTPYKTYD B MOTHMEpax, CTCNEHb KPHCTAJITAY-
HOCTH, aMOp(hHBIE 00JACTH, MOHOKPHCTAIIBL

33. VeioBHS MOTyYeHHE KPUCTAUIMIECKHX OJMMEPHBIX MaTepHaloB. OU3HYECKHE COCTOAHUA
amophHeIX no1uMepos, TMK, MexaHH3MEI CTEKIOBAHMS U TEUCHHS. DJACTHYECKHE CBOHCTRA,
TepPMO/IMHAMHUYECKOE OIHCAHHE H30XOPHOH d1acTHUECKOH Je(opMariy.

34. Yupyrocts, Momynb IOHra, MIaCTHIHOCTh, SJIACTHYHOCTh. Pe/lakcallHOHHBIE IPOLECCEH B
[OJIHMepaX, MX MEXAHU3M U BIHSHUC Ha MEXaHHYECKHE CBOHCTBA. PaBHOBECHAA BRICOKOB/IACTH-
geckas geopMallys, BPEMs PEllaKCallHt, PETaKCalHOHHas IPUPOJA BRICOKOSIACTHIHOCTH.

35. XapakTep JBHKEHHH MaKpOMOJEKY] TOJTHMEPa B PA3HBIX (GH3MIECKHX COCTOAHMSX. Oco-
Gernoctn TMK Ui MOMMAMCIIEPCHBIX, CIIHTBIX, KPUCTANIHYECKAX M CHIIBHO JKECTKOLEIHBIX
nonuMepoB. KuHeTHYecKuil CerMeHT, OleHKa XECTKOCTH LETICH IOJIMMEpA.

36. BausHue COOTHOUIEHUA BPEMEHH PEJIAKCAIINH H BPEMEHH JieopMaliuy Ha KCILIyaTallnoH-
Hble ¥ MeXaHHYeCKHe CBOMCTBA IOJMMEpPHBIX MarepratoB. JepopMalnonHbe KPUBBIE pasIdd-
HBIX MOJIMMEPOB IPM  pasHLIX Temneparypax. Temmeparypa XpyHIKOCTH, BRIHYXJICHHAT Sia-
cTHHOCTh. OpHEHTAIHS TOJHMEPOB, aHH30TPONHA IPOYHOCTHBIX CBOKCTB. 3aBHCHMOCTh Ty A
T. ot Monekysipaoit Maccsl BMC.

37. JloaroeednocTs 1 paspymenne obpasinos BMC, Bu/ibl paspylIeHus, TepMO(pIyKTyallHOHHAs
pUpOa CTapeHHs. BIHsHMe HAIMONEKYIAPHOH CTPYKTYPbl M COCTOSHHS MaKPOMOJCKYI Ha
[POYHOCTD U JOITOBEYHOCTD.

38, Briusiye HATOMHHTENeH U MIacTU(UKaTOPOB HA CBOICTBA MOMMMEPHEIX MaTepHanos. Me-
XaHH3Mbl JIEHCTBHS HANOIHUTENEH M TnacTHGUKATOPOB, BHYTPUCTPYKTYPHAT M MEKCTPYKTYP-
Has rIacTH(UKaLH.

39. DrekTpHUeCKHe CBOMCTBA MOIMMEPOB: OPUEHTALMOHHOS JeiicTBHE TOCTOSIHHOIO H TEpe-
MEHHOTO 3JIEKTPUUECKHUX TOJIEH, JUIJIEKTPHIecKas IPOHUIACcMOCTh BMC u 3aBHCHMOCTE €€ OT
CTpOeHHs ToauMepa. JUAIeKTPHUYECKHE [IOTEPH B MEPEMEHHOM JIEKTPUICCKOM IOTIE, KpuBas
JIMIIEKTPUYECKHX [10TEPb.

40. YacTOTHO-TEMIIEpATYPHAS CYTIEPIO3HIIMS, HCCIEI0BaHHE MAKPOMONICKY IAPHBIX JIBHKECHHUH H
¥X BpeMeHM pesakcamiy. [1omynpoBOJHHKOBBIE H MPOBOIAIIME MOTHUMCPDL. DIIeKTpoCTaTHYE-
ckue cBoiicTBa BMC, METO/IbI IPHIAHKSA AHTHCTATHYECKHX CBOHCTB.

41. XuMmuueckue BONOKHA, HX (QH3UKO-XMMHYECKHe cBOHCTBa. [lonydenue, CBOHCTBA U IIpHME-
HEHHe NMPAKTHUECKH BAXKHBIX TEPMOIUIACTOB, TEPMOPEAKTOINACTOB H SJIACTOMEPOB. ITepepabot-
Kka 1 (OpPMOBAHUE M3ZIENHiT U3 TOTUMEPOB. DH3HYECKAA BY IKAHU3AIHA.

42, MeTo/bl OIIpeieeHHs CPe/IHEYHUCIOBOH B CPE/IHEMACCOBOH MOJICKY/IAPHAIX MACC ITOIHME-

poB
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6.5. @ouH/1 OLIeHOMHBIX CPEACTB

[Tomueii GaHk 3amaHmii [T TeKyllero, pyOexHBIX KOHTpoed H IpOMEKYyTOUHOH aTTe-
CTALMH 110 MCIHILIMHE, 10KA3aTe/H, KPUTEPHH, IIKaJIbl OLECHABAHMs KOMICTCHIIMH, METOIHYe-
CKHe MaTepHaibl, OMpPEIe/ONHe POLeypbl OUEHHBAHMA 00pasoBaTEIBHBIX PE3YJIRTATOR,
[IPUBEEHB] B YIeOHO-METOAUYECKOM KOMILIEKCS TACIHIIIMHLL.

7. OCHOBHAS U JJONTIOJHUTEJbHAS YYEBHAJSI
7.1. OcHoBHas yueOHas quTEPATYpa

1. Cemunxor I0.J[. BricoxoMolleKyIapHble COCTUHEHNs: Y4eO. Ui BY30B. M.: M3narensckuit
nentp «Akagemus», 2003.-368 c.

2. Tarep A.A. ®usukoxuMus nonuMepos. M.: Xumus, 1978.

3. Xoxnos A.P., Kyuanos, C./. Jlexuuu 1o Gpu3H9ecKoi XUMHH IONTHUMEPOB. M.: Mup, 2000.

4. Illyp A.M. BBICOKOMOJIEKYJISIPHEIE COEJIMHCHHS: Vue6. 3-¢ w3/, nepepal. u gom. M.: Bric-
mag mxosa, 1981.

5. BBICOKOMOJEKYILIPHEIE COEIMHEHHUS [DMeKTpOHHEIH pecypel: / M.B. IlumosoK — MHHCK:
Brici. IIK., 2012 - PEIUM JOCTyMa: http://www.studentlibrary.ru/
ISBN97859704383430000/000.html

7.2. lonoaHuTeILHAS YueOHAsd JUTEPaATYPa

1. Kupees B.B. BoicOKOMOJIEKYIAPHbIE COCTHHEHHUA: Vye6. M.: Beiciuas mkoja, 1992.

2. Kynesues B.H., lepumes B.A. Xumust 1 QH3HKa MOTUMEPOB: Vueb. M.: Briciuas IKona,
1988.

3. Kype dusuueckoit xumun /Tlon pex. 5. M. I'epacumosa  1p. M.: Xumus, 1970. - 592 c.

4, TIpakTHKYM TI0 BBICOKOMOJIEKYJISIPHBIM COCTHHEHUAM: Vue6. nocobue/Tlon pen. B.A. Kaba-
gosa. M.: Xumus, 1987.

5. BBICOKOMONEKYISIPHBIE COCIHHEHMS U MAaTEePHANIBl HA MX OCHOBE, IIPAMCHSEMBIC B [UIIEBOH
[IPOMBIILIEHHOCTH [ DIEKTPOHHBIA pecypc] / Makcaunosa JLA. - M.: KonocC, 2013. — (Y4eOuu-
ki H yueOHBIE NOCOOMsA sl CTY[ASHTOB BBICHL yueb. 3aBeleHMH) — pPEXHM J0CTyIa:
http://www.studentlibrary.ru/doc/ [SBN5953203195SCN0000/000.html

6. dapMmareBTHYECKash TEXHOOrHs. BRICOKOMOIEKYISPHbIC COCAHHEHIT B (apmaru ¥ MeIu-
nuee [Dnextponnslii pecype] / AM. CrmBrun [u ap.]; mox pen. M.M. KpachHioka. — M.:
I'S0TAP-Menua, 2uld - PEIKUAM MOCTYIA:
http://www.studentlibrary.ru/doc/ISBN9789850616661 -SCN0000/000.htm]

8. Y‘{EBHO-METO,IIE/I‘IECKOE OBECIIEYEHHE
CAMOCTOSTEJLHOM PABOTBI OBYYAIOHIUXCS

1. Kamaes JI.H. BEICOKOMOIEKYISAPHBIE COCIHHEHUS: METOAMIECKIE yKA3aHMA K BBIIOJTHEHHIO
1abopaTOpHBIX PabOT MUl CTYIEHTOB CHENHATLHOCTH 04.05.01 ®ynnaMeHTaIbHAS W IPHKIAI-
pas xumust/ Kyprau, KI'Y 2021.- 51 c.

2. Kyapsimos U. B., Kapernukos. COOpHHK [PUMEPOB U 3a1at 10 dusmrgeckoil xumun: Yueb.
ocoGHe IUTs XM, - TEXHOJL. CIell. By30B.6-¢ u3a. M.: Beiciias. Ko/Ia, 1991.- 527 c.



9. PECYPCBHI CETH «MHTEPHET»,
HEOBXOIUMBIE JIJI51 OCBOEHUA JUCITAIIJIMHbI

1. http://www.chem.msu.ru/ — ITopran ¢ yH/IaMeHTaIEHOTO XUMHYECKOr0 00pasoBaHus

2. http://chemanalytica.com/ — HayqHO-TIOITYASpHBIA XUMHYECKHN TOPTAT
3. http://chemister.ru/ — CaiiT 0 HEOPraHUIECKOMY H OPraHUYECKOMY CHHTE3Y U JIUTepPaTypPHbIM

HCTOYHHKAM 110 CHHTE3Y BEIIECTB, TOKCHKOJIOTHH Cl)apMaKOHOFI/II/I

10. MATEPUAJIBHO-TEXHUHYECKOE OBECIIEHEHHE
JAUCTHTHITIMHBI

JlaGoparopust (pH3HUECKOH XHMHH, MyJbTHMEIUHHOE 000py/10BaHHE (MIEPEHOCHOH I1epCOHAIIb-
HBIH KOMIIBIOTED, MYILTHMEIUMHBINA [IPOSKTOP, MYyIETUMETHHHbIN SKpaH ).
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I[TPMJIOXEHUE 1

AnHOTanus K paboyeil mporpaMMe AUCIMITIHHEL

«BbicokOMOJIEKYIAPHBIE COeIHHEH U

OGpasoBaTebHON IPOrpaMMbl BEICIIETO 00pa3OBaHHS —
IIPOrpaMMBI ClIeHATIUTETA
04.05.01.65 — ®ynagaMeHTAJIbHAS H NPUKIATHAT XHMHS,
Hanpasnennocts (npoduiin):
AHanuTHYeCKAs XHMHS

Tpynoemkocers pucumuigsl: 4 3E (144 akagemudeckux yaca)
Cemectp 8 (ounast popma 00yueHusT)
@opma IpOMEKYTOUHOH aTTecTalyu: 3aueT, 3K3aMeH

ConepixaHue TUCIUIIHHBL

OcHOBHBIE MOHATHSA U KIaCCH(HUKAIMA TIOJMMEPOB, CHHTE3 [OJHMEPOB, XUMHUYCCKHE
CBOMCTBA BBICOKOMOIEKYIIAPHBIX COEJAUHEHWH, PACTBOPEI BHICOKOMOJEKYSIPHBIX COCIMHEHHIM,
CTPYKTYpa H OCHOBHEBIE (DH3HUECKHE CBOHCTBA BEICOKOMONEKY/ISIPHBIX COSAMHEHHH.
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