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L. HEJIM OCBOEHUS TUCIUILIAHBI

Xumust ¥ Qu3MKa DOTMMEPOB - Of(HA U3 Ga30BBIX JUCUMIUIMH JUI CTYAEHTOB HAIpaBle-
aus 18.03.01 «Xumudeckas TEXHONOIHSY, OCHOBA MPO(ECCHOHATBHOM MOATOTOBKH GaKanaBpa 1o
npodumo «Texnomorus u nepepabortka momumepos». Llensio npenogaBaHus 3TOH JUCIAILIHHEI
ABISETCS DPAsBUTHE MOHHUMAHHS CYLIIHOCTH XMMHYECKHX IIPOIECCOB IONYYEHHS MONMMEPHBIX Ma-
TEPHAIIOB, PA3HOBUIHOCTEH CMOCOGOB CHHTE3a, OCOOEHHOCTEH CTPOCHHS BBICOKOMOJEKYIISPHBIX
COeTUHEHNH, YHHKATLHOCTH UX (QH3HYECKHX CBOMCTB, NpHOOpeTeHHe W 0TpaboTKa MpakTHYECKHX
HAaBBIKOB [IPOBEJICHHS SKCIIEPUMEHTOB 10 MOTYJYEHHUIO IIOJUMEPOB PasIHMIHEIME CIIOCOOaMH, ompe-
JeNeHUIO (PH3MYECKUX CBOMCTB NMONMMEPOB, HX PACTBOPOB M PACILIABOB B JaGOPATOPHEIX YCIOBH-
SIX.

II. MECTO JUCIHUILINHBI B CTPYKTYPY OIIOII BO

Jucnumnmna «Xumus 1 QU3KMKa IOTUMEPOBY» H3yYaeTcs B BADHATUBHOM yacTH 610Ka JHC-
ITUTUTHH.

ITepeuens TUCHUNITAH ¢ yKa3aHHEM Pa3lenoB (TeM), YCBOEHHE KOTOPHIX CTYJAEHTaMH He06Xo-
JUMO IJI H3Y9YCHHS JUCHHIUIMHEBL "XuMus 1 Gu3nuKa IOTHMEpoB":

1. Opraamdeckas XUMHS (TEOPHS CTPOCHHS OPraHUYECKUX COEMHEHHMH; XUMHUYECKHE CBOI-
CTBA M peaKLUH OPraHAYECKHX BEIIECTB: MEXaHH3MBI, IPOMEXKYTOYHbIE YaCTHIBI — PaIH-
KaJbl, KATHOHEI, aHHOHBI, YCTOHYMBOCTH MPOMEKYTOUHBIX YaCTHII).

Du3uyecKas U KOJUIOUIHAS XUMUAKR
®u3uka (MoIIPH30BaHHBIN CBET, 3aKOHBI MOTTIONMIEHHS U OTPaKeHHs CBETA).

Marematrka (CHMMETpPUS ¥ aCHMMETPHS).

LR W

@unocodus (kaTeropuy U 3aKOHBI MATEPHATUCTHYECKON HANEKTHKH, TEOPHUS IO3HAHHUS).

W3syuenne nucuymuinHe! « XUMUS H (U3HKA TOTHMEPOB)» JAeT OCHOBY IS U3YYEHHS TAKHX
MOCIEAYIOIMX JHCLUHUILIMH, KaK «TeXHONIOTHs MOMyYeHHs M 3KCIUTyaTAHOHHbIE CBOMCTBA IOJIH-
MEpHBIX MaTepuanoBy, « TexHonorus nepepaboTku muactMacey, «I a30HaINONHEHHbIE MOTHMEPED»,
a TaKXKe NPOXO0XKICHHS IPOU3BOACTBEHHON NPaKTHKHU U BhIonHeHus BKP.

I1I. KOMIIETEHI{H OB YYAIOIIET OCS, ®°OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMNS JUCIUATLINHBI (MOJLYJIS])

B mponecce ocBoeHuUsI JaHHOM MUCLUIUIHHEI CTYJeHT (OpMHUpPYET W JEMOHCTPHpPYET Clie-
IYIOLIHE KOMITETEHIHH:
® TOTOBHOCTb HCIOJIB30BaTh 3HAHMSA O CTPOCHHH BEINECTBA, NMPHPOJAE XUMHYECKOH CBSI3H B
pa3sIYHBIX KJIaccax XMMHYECKUX COCIMHEHUH Ui MOHUMAHUS CBOMCTB MaTe€pUaioB U Me-
XaHu3Ma XUMHYECKUX MPOIECCOB, IPOTEKAOIIMX B OKpyxatomem mupe (OITK-3).

B pesynprare ocBOeHHS AUCHUILTHHEI « XUMHUSA ¥ PHU3UKa IIOTUMEPOBY» CTYIEHT JOJDKEH:
3HaTh:
e KnaccH(UKALIIO K CTPOSHHE IIOMMEPOB PasIMYHBIX KJIACCOB;
® CIOCOOBI MOTYYEHUS TOJIUMEPOB B MOHOMEPHI IS HX ITOJTy9YEHHUS;
® MEXaHH3MBI Peakluil MOJy4eHUs MOJIMMEPOB U BIUSHUE Pa3IMYHbLIX (aKTOPOB Ha MpOIEC-
CBI ITOJYYeHHsI ¥ CBOMCTBA MOIUMEPOB;
® OCHOBHBIE METOMBI CHHTE3a IIOJIHMEPOB;
e (azoBeie u HU3NYIECKUE COCTOSHUS TOJHMEDPOB;
® MPHPONY XUMHYECKHX ¥ (PU3MYECKHX CBA3€H B NOJIMMEpPAax Ui NOHUMAHUS MX CBOHCTB M
MEXaHU3Ma XMMHYECKUX H (PU3UKO-XHUMUYECKHUX ITPOLIECCOB B HHX.
YMeTh:
® MPUMEHSATH 3HAHHS O IPUPOJE MOHOMEPA, MEXaHH3ME U YCIOBHAX PEAKIUH [IOJYIEHHS 110-
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JIAMEpa JUIS ONpe/IeNIeHUs] BO3MOJKHBIX MOOOYHBIX MPOIECCOB, CTPYKTYPHI H CBOMCTB MOJIy4aeMOro
MoNIuMepa;

® CHHTE3HPOBATh OCHOBHbIE IPOMBIIILICHHbIE TOJTUMEDEI B TaOOPaTOPHBIX YCIOBHSX;

® 000CHOBaThH BHIOOP MMOJUMEPOB M KOMIO3UIIM JUIs1 HCIIOJIL30BaHHS B KOHKPETHBIX LIEX.

Baaners:
® DOKCIEPHMEHTAIBHBIMH METOJaMH CHHTEe3a IOJHMEPOB;

® METOJHUKaMH pacyeTa CoCTaBa HCXOMHOM CMECH JJIs TIIOTYHYEHHSA ITOJIHMEPOB H COIIOJIMMEPOB
3aJaHHOT0 COCTaBa pa3jIMIYHBIMH CIIOCOﬁaMH;

® HaBBIKAMH UCIIOJIL30BAHUS 3HAHUH IO CIJHBHKC MOJTHMEPOB H KOMIIO3UIIMH HA UX OCHOBE JIJIsS
NIOHHMaHUs TEXHOJIOTHYECKHX ITPOIIECCOB H CBOMCTB NOJMy4aceMBIX MaTCpHaIOB H H3JENUN U3 HUX.

IV. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOIAY JIS)
OO6mas Tpy10eMKOCTh JUCIIHILIHHBI COCTABISET 9 3a4eTHBIX eauHuIl, 324 gaca.

Bunst yueGnoii paboTsl, BKIIO9Yas
CaMOCTOSATENBHYIO paboTy CTy- | O6bem yuebHo DopMBI TeKy-
E_ JEHTOB paﬁo-n,} Iero KOH-
E- 3 H TPYDOEMKOCTE (B "acax) C NpHMEHEeHHEM TpoIS
Ne Pasnen E § HHTEPaKTHBHLIX| ycpepaemocTu
/n JACUATUTHHEL = ] o METOI0B opMa Tpo-
3 8| < 2 - B - (B uacax / %) ix?y’rogﬁoﬁ
2|5 EE Es | B arTecTauuu
s EZ | &% | O
= g ® ‘é o
= =
1 Beenenne. OcHOBHEIE | 5 1 2 4 6 2/33
HOHATHA XUMHUH MO-
JIHMEPOR
2 OcHoBHEIE CITOCOOBI 5 23 (4 6
HONy4eHHs MOJIUMe-
poB
3 PapukanbHas nonu- 5 4-6 | 6 16 18 10/45 PK 1
MepH3alus
4 Karuonnas nonume- 5 7-8 | 4 8 8 4/33
pH3auus
5 AHuoHHas nonaume- 5 9- | 4 8 2/50
pHU3aLmsa 10
6 AHHOHHO- 5 1l |2 6 2/100
KOOpAHHALMOHHAA
TIOJTAMEPH3AITHS
7 [Monumepuzauua no 5 12. (2 6 PK 2
KapOOHUIIBHOI TpyT-
ne
8 IMonumepusanus ] 13 |2 4
LHKIJIOB
9 Cononumepusanms 5 14- | 4 18 2/50
MOHOMEpOB 15
10 [MTonukoHaeHcaLMs 5 16- | 4 4 18 2/25
17
11 XHUMHYECKHe rpe- 3 18 | 2 - 10 2/33 PK 3
BpaLIEeHHs MoaHMe-
poB
Hrtoro mo cemectpy 5 36 36 108 26/36 3ayver




12 MonexynapHas Macca | 6 I [:2 6 4 2/25
U MOJIEKYJIAPHO-
MacCOBOE pacmpeje-
JIeHHe MOJIMMEPOB

13 I'ubkocTs neneii mo- 6 23 |4 4
JauMepa
14 Duzndeckue cocroa- | 6 s AN e 6 4 4/50

HHA, Nepexo/kl | pe-
JlaKcalis B MOJIAMe-
pax

15 Kpucrannuaeckoe 6 5-6 | 4 6 4 4/40 PK1
COCTOSIHHE MOJTHME-
pos. Hanmonekysp-

HbIe CTPYKTYpBI B
MoJTHMEpax
16 BricokoanacTudeckoe | 6 7-8 | 4 2 2/50
COCTOAHHE MOoJTHMe-
poB
17 CreknoobpasHoe co- | 6 9 |2 2
CTOSHHE TOJIHMEPOB
18 Bazkotekyyee cocto- | 6 10- | 4 2
SIHUE TOJIUMEPORB 11
19 BsaumopeiicTue 6 12- | 4 6 4 4/40 PK 2
MOJTUMEPOB C KHIKO- 13
CTAMM
20 MexaHuueckue CBOi- | 6 14- | 6 4 2/33
CTBa MOJIMMEPOB 16
21 DnekTpHUYecKHe 6 17 |2 6 8 2/25
CBOHCTBA NOJHMEPOB
22 Tennoduzuueckue 6 18 | 2 6 3 2/25 PK 3

CBOHCTBA MOJUMEPOB.
ITepcneKTUBLI HAYKH
0 nonuMepax

Htoro mo cemecTpy 6 36 36 36 22/31 Ix3ameH(364)
Beero 5-6 72 72 144 48/33 3aver
Sx3amen (36 4)

COJIEPKAHUE KYPCA " XUMHUA U ®U3UKA ITOJIMMEPOB "
Yacre 1. Xumus nosmamepos (5 cemeceTp)

Tema 1. Beeoenue. OcHo6Hbie NOHAMUL XUMUU NOIUMEPOE (TeKyus 1).

Knaccuukaiys BemecTB: HU3KOMOJIEKYJIAPHbIE H BBICOKOMOJIEKY/ISPHBIEC; MOHOMEPEI, OJIUIOMe-
pel, nojuMepbl. OCOGEHHOCTH MOJHMEPHOTO COCTOSHHSA BELIECTBA: LIEMHOE CTPOEHHE, TMOKOCTb,
BBICOKAs. MOJIEKYJISIPHAS Macca, MOTHAUCIepCHOCTh. OCOOEHHOCTH XUMHYECKOrO MOBEICHHS MaK-
pomonekyn. Kiaccudukaiys moIMMepoB: 10 MPOHCXOXKAEHHIO, 0 XMMHYECKOMY CTPOEHHIO, IO
IPUPOJIE aTOMOB OCHOBHOM IIEIH, IO TOIOJIOTHHM, II0 OTHOLICHUIO K HArpeBaHMIO. PerynspHOCTh
HOJIHMEPOB.

Tema 2. OcHosuvie cnocobbi nOIYYeHUs nOIUMepos (nexyus 2,3).

IMonuMmepu3anys, MOJUKOH/IeHCallUs, NOJUMepaHaJIOTHYHbIe peBpanienus (onpeaeneHue). ITomm-
MepH3anus KaKk HamGoJiee pacnpoCTpaHeHHBIH CcIoco6 moaydeHus noiaumepos. CriocoOHOCTE MO-
HOMEpOB K NMONMMEPH3alliH: BIMSHHE TEPMOAMHAMUYECKOrO H KHHETHYECKOro (akTopoB, [AEro-
JIMMEpH3allis ¥ MOJMMEPU3AIlAOHHO-IEIOINMEPU3allHOHHOe paBHOBeCcHE. CrOCOOHOCTS BUHUIIO-
BBIX MOHOMEDOB K NOJIMMEPH3AIMH 110 Pa3IMYHbIM MeXaHu3MaM (paaukanbHas, HoHHasd). OCHOB-
HBIE IPOMBIIUIEHHBIE TTOJMMEPBI, MOHOMEPHI IS HX NOJIy4eHHs H peaKuy 00pa3oBaHHs.



Tema3. PaouxanvHas nonumepusayus (nexyus 4,5,6).

O6mue nmooXkeHns, OCHOBHEIE cTanuu. VHunmuupoBanue, HHUNMaropsl. Ctagus pocra nems, o0-
pBIB IIeH, nepeaadya Lend. BelBOJ KMHETHYECKAX YPaBHEHHH CKOPOCTH M CTENEHM IONUMEpHU3a-
MM U 3aBHCUMOCTH 3THX [apaMeTpOB OT pa3iM4HBEIX (akropoB. VIHrnOmpoBaHHE paguKalbHON
noauMepu3annu. Crnoco0HOCTh BUHHIIOBBIX MOHOMEPOB K pajuKaIbHON momMepusanui. Crnoco-
OBl IpoBeNEeHNS PaIUKATLHON ITOMMepH3alUn: B OJIOKE, B paCTBOPE, B CYCIEH3UH, B SMYJIbCHH.

Tema 4. Kamuonnasa norumepuzayus (nexyus 7,8).

O6mue monoxkeHus, OCHOBHEBIE cTanuu. MHunuuposanue, nHunuaropel. Ctanus pocrta nems, o6-
pHIB IIeNH, Tlepeiada menyu. BEIBoa KHHETHYECKHX YPaBHEHHUH CKOPOCTH M CTENEHM IMOJIMMEpH3a-
[UH. 3aBUCHMOCTh CKOPOCTH MOJMMEPH3aIHH H MOJIEKY/ISPHON MaccChl IOJIy4aeMoro 1nojauMepa ot
pa3nUYHEIX (AKTOPOB MPOBEACHHS KaTHOHHOM monmuMmepu3anuu. Crioco6HOCTE BUHUIOBBEIX MOHO-
MEpOB K KaTHOHHOM noymuMepusanuy. OcoOeHHOCTH KaTHOHHOH MOJMMEpPHU3allii, OIpeIesioue
€€ MIPOMBIIIJIEHHOE IPUMEHEHHE.

Tema 5. Anuonnas nonumepusayus (nexyus 9,10).

Ob6mue nonoxeHus, OCHOBHbIe cTamguu. VHunuuposanue, uaunmaropsl. Cragus pocra uenu, 06-
pBIB IenH, nepenava mend. «KuBeie» nomuMepsl. BriBoj KHHETHYECKHX YpaBHEHHM CKODOCTH H
CTEeNIeHH NONUMepH3aluu. Biusaue paznuuHele GpakTopoB Ha aHHOHHYIO TomuMepu3anuio. Cro-
COOHOCTH BHHHJIOBBIX MOHOMEPOB K aHHOHHOH ITOTAUMEPH3aLHH.

Tema 6. AHuoHHO-KOOPOUHAYUOHHAA noaumepusayusa (nexyus 11).

Karamuzatopsl, ux cnenugudeckoe aeiicrsue. Cramuu npouecca. Karanusaropsl Lurinepa-Harra.
Ux mpupona, cxembl monuMepusanuu Ha karanusaropax [{urnepa-Harra. CrepeoperynspHOCTS
o0pasyromuxcs moJIuMepoB. BIBOA ypaBHEHHS CKOPOCTH nmojauMepusanuu. O6nacTu mpuMeHeHHs
katanusaropoB Llurimepa-Hatra. - AJUIMibHBIE KOMIUIEKCH NEPEXOMHBIX MeTawioB. OKcHIHO-
METAJUTHIECKAE KaTaln3aTOPHL.

Tema 7. ITonumepuszayus no kapb6oHuneHo epynne (nexyus 12).

MoHOMepHI ISt JaHHOTO THIA MOJTMMEpH3alnH, cruenupuyeckue 0coOOEHHOCTH MpoIecca, OCHOB-
HBIE MEXaHH3MbI TOJTHMEPU3ALUH 110 KapOOHUIBHOW Ipynne: aHMOHHAS, KaTHOHHAs, 3aKOHOMep-
HOCTH npotekanus. [TomiMepusanus ¢ AByMs pa3IHYHBIMH HOJTUMEPU3YIOIIUMHUCS TPYIIIaMH.

Tema 8. Ilonumepusayus yuxnog (nexyus 13).

MoHoMepH! JJis TaHHOTO THIA IOoMHMepH3anyy. BiusHue pasmMepa MHKIa Ha CIOCOOHOCTE MOHO-
Mepa K MOJHMEpPH3aIldi U JIETKOCTh MpoTeKanus nponecca. KatnoHHas ¥ aHHOHHAs MOJIMMeEpH3a-
U SMOKCHIOB. ['MAPONMTHYECKUI M AHHOHHBIA MEXaHW3Mbl MOJMMEpPU3AlMH KalpojaKTama.
OcobenHoCcTH TeYeHHUs Ipoliecca.

Tema 9. Cononumepuzayus (nexyus 14,15).

BeIBOJI ypaBHEHHSI cocTaBa cononumepa. CKIOHHOCTh MOHOMEPOB K comonmMepusanud. Cxema
Andpes-Ilpaiica. KorncranTsl comonuMepu3anuy. biIok- B IPHBATEIE CONOIMMEPEI, CIIOCOOBI HX
MOJIyYeHHS.

Tema 10. ITonuxonoencayus (nexyus 16,17).

O6mue mosiokenus. VicxomHbIe BemecTa s MOTy4YeHHs TOJTHMEPOB MOJIHKOHAeH Canuei: QyHk-
IIHOHAIBHBIE TPYIIIEI ¥ THIBI MOJUMEPOB. PeaknOHHBIH eHTp, (yHKUHOHANbHAs rpynna, QyHK-
IHOHAIBHOCTD YCiI0BUs 00pa30BaHus THHEHHBIX W Pa3BETBIECHHBIX HoimMepoB. Cpennsas QyHK-
IIHOHAIBLHOCTE. PeaknuonHas crioco6HOCTE MOHOMEPOB U ouromMepos, npuHuun ®nopu. Cragun
obpazoBanus Makpomoiekys. CrelneHb KOHBEPCHH, CPEIHSS CTENEHb MMOJUMEPU3alliH, YPDABHEHHE
Kaposepca. BiusiHue pasimdgabx (aKTopoB Ha CKOPOCTh IpoIecca B MOJIEKYIApHYto Maccy. Cro-
cOOBI MMPOBEICHHUSI TOTHKOHICHCAIIHH.

Tema 11. Xumuyveckue npespaujenus nonumepos (nexyus 18).



Knaccudukanus peaxuuit noiuMepos. [lonuMepananornyHblie NpeBpalieHus: NPEBPAICHIS [1BC,
TnoJTydeHne 3QHPOB LEJUTIoN035L. Peakiyy, NpUBO/ISIIHE K YBETHYCHHIO CTCNIEHH TOJIAMEPU3ALINH!
CIIMBKA MOIAMEPOB, GIIOK- U PUBHTAS CONOIMMepHu3alus. Peakiuy, NpHBOAAIINE K YMEHBIICHHIO
CTENeHH MOMMMEPH3alii: JeCTPYKIUUs. BHabl U NPHMEPEI AECTPYKIHUH.

Yacrs II. ®uzuka noaumepos (6 cemectp)

Tema 12. Monexynapuas macca u MOLEKYIAPHO-MACCO80€ pacnpedeneHue 6 noiumepax (lexkyus
Nel9)

[ToHATHE MOJEKYJISPHOH Macchl ¥ MOJIEKYJIIPHO-MAcCOBOr0O pachpesielieHus B nomumepax. [lomu-
JIICTIEPCHOCTH TOJMMEPOB 1O MOJIEKYJSIPHOM Macce, ee mpoucxoxaenne. CrnocoObl ycpeIHeHus
MOJIEKYISIPHOM Macchl monuMepoB. CpeqHeuncnoBas, CpeHEBECOBas U CPEAHEBI3KOCTHas MoJe-
KyJsipHast Macca.

DKCIIEPUMEHTAIbHEIE METOLBI ONpEeIeNeHUs] MOJEKYJIIPHOM MacChl M MOJIEKYISIPHO-MaccoBOIO
pacrpeseseHus monumepoB. OCMOMETpHs, CBeTOpaccesHHe, BHCKO3UMeTpus. VIHTerpanbHble H
nuddepeHIEaTbHbIE KPEBBIE MOJIEKY/ISIPHO-MAaCcCOBOIO pacrpe/esienus. IlpenapaTuBHbIe W aHAIH-
THYECKHE METO/IBI H3yJYeHH s TOJIMIACTIEPCHOCTH OJIAMEPOB 110 MOJIEKYIIAPHOM Macce.

Tema 13. I'ubxocme yeneii norumepa (nexyua Ne20, 21)

I'eometpuueckas popma MoneKkyi. Konpurypamus 1 koHpopmarus MOJeKy1. BHyTpenHee Bparie-
HHE aTOMHBIX TPYIN B MoJjekyiax. [loreniuaneueni 6apsep Bpamenus. [Ipoucxoxienue u cym-
HOCTb THOKOCTH IOJMMEPHBIX ieneid. [ToHsTHE 0 TepMOJMHAMUYECKOH M KHHETHIECKOH rHOKOCTH.
XapakTepucTuka KoH(popMalmii MaxpoMoieKyIl. PakTopkl, OnpeeNsore FrHOKOCTh MOTIMEPHOH
neru. CerMeHT - KOJHYeCTBEHHAs Mepa rHOKOCTH 1enr. MeTo1bl Onpeie/ieH sl BETHYHHBI CerMeH-
Ta. DKCIepUMEHTANbHAs OLEHKa pasmMepa ¥ (OpMBI MaKpOMOJIEKYJ B pa30aBlICHHBIX pacTBOpax
HOJINMEPOB.

Tema 14. Qusuueckue cocmosnus, nepexodsl u peraxcayus 6 norumepax (nexyus Ne22)

Kpatkue cBesieHus 00 arperatHblX u (pa3oBbIX COCTOSHHAX BemecTa. Da3oBbie Mepexosl IepBoro
¥ BTOPOTO POJia, KPHCTA/UTN3AIMS H CTEKIOBAHHE HU3KOMOJIEKYIISIPHBIX COCANHEHHH.

Arperatasie U (a30BEIE COCTOSHHUS MOIUMEpOB. DU3MUECKHE COCTOSHUSA MOJUMEPOB: CTEKIO00-
pasHoe, BEICOKO3/IaCTHYECKOE, BA3KOTEKy4ee H KpHCTALIHYeCKoe. XPYNKOe H BBICOKOOPHEHTHPO-
BaHHOE COCTOSIHUS IOJIUMEPOB.

Ilepexons! B moauMepax. TeMmepaTypsl B3aMMHBIX [EPEXOJOB (PH3MYECKHX, arperaTHbX U (aso-
BBIX COCTOSHHi. TepMOMEXaHW4ECKHH METOJ MCCACNOBAHMS MONMMEpOB. TepMoMexaHH4YeCKHe
kpusble noymumepos (TMK), ux B B 3aBHCHMOCTH OT MOJIEKYJSPHOH MacChl, MOJIEKYJIAPHO-
MAcCOBOTO pacrpenelnenus u ruokoctd uemnedt momumepos. TMK niacTuuIMpoBaHHBIX | HAIOJ-
HEHHBIX II0JIUMEPOB,

TToHsTHE O pelaKcallii M pelaKCalHOHHBIX Mepexoax B XHMHYECKUX BellecTBax. Perakcanos-
HBIE POLIECCHI B TOIMMepax. BpeMs penakcaluy U €ro 3aBHCHMOCTB OT TeMIIEpaTyphl H BH/A pe-
JNIAKCHPYIOIIEro 31eMenTa. Bpemena penakcanuy B nonumepax. [lomumep - HepaBHOBECHAs CHCTE-
Ma.

Tema 15. Kpucmannuueckoe cocmosnue nonumepos. Haomonexyisprvie cmpykniypel 6 nonumepax
(nexyus Ne 23,24)

CriocoGHOCTh MOMMMEPOB K KpHCTaUM3aiuu. KuHeTHKa H MeXaHH3M KpHCTaLu3auud. MeTozs!
HCCIIeIOBAHMS KpHCTAUM3aKy. TemMiepaTypa IIaBlIeHHs] ¥ KPUCTAUIM3aliK II0JIMMEPOB, X B3a-
HMMOCBSI3b. Penakcanus B KpHCTAJUIM3YIOMUXCs moauMepax. Kpucrammmsanus | BBICOKOIIaCTHY-
HocTh. TepMoMeXaHNJeCKHe KPUBEIE KPUCTALTH3YIOMHXCA HoIMMepoB. OCOOCHHOCTH 3aKpHCTAl-
JIH30BaHHOT'O COCTOSHHUS TOJMMEPOB: crienuuKka AByX(pa3sHOCTH, IIOTHOCT YIAKOBKH IENeH, Ho-
mamopdu3M, AePEKTHOCTh KPHCTAUINTOB, BIHSHAC HA MEXaHMYIECKHE U HHBIE CBOMCTRA.



HanMmonekynsipHbie CTPYKTYPHI B 3aKPHCTAIH30BAaHHBIX TOJMMEPOB. [IoHATHE HAAMOIEKYIIPHBIX
CTPYKTYp. PaHHHE NIpeJICTaBIIeHUS O CTPYKTYpe MOJMMEPOB. MOHOKPHCTAILIEI IOJHMEPOB: JlaMe-
i, GubpHILIEL, MOJIEKY ISpHBIe KprucTaLTH! (rmobynsr). Kpucrammsanus B cnenupuyecKux ycio-
BusX. Mopdororust moHoKpucTawioB. CheponuTts! B moaumepax u ux crpoenue. Haamonexymsp-
HbIE CTPYKTYpbI B OPHEHTHPOBAaHHEIX B aMOP(HBIX MOJIMMEpaXx.

Tema 16. Bvicokoanacmuyeckoe cocmosnue nonumepoe (nexyus Ne 25, 26)

I'u6KOCTh 1eMneit - OCHOBHOE YCJIOBHE CYIIECTBOBAHHS BBICOKOIACTHYECKOrO COCTOSHUSA. OCHOBEI
TEPMOAMHAMHUIECKOW W MOJEKY/SIPHO-KHHETHYECKOH TEOpHH BBICOKO3NIAcTHYHOCTH. Penakcanu-
OHHasl TPHPOJA BBICOKOAIACTHYHOCTH: TON3YYECTh M 3alla3[blBalolias YIpPYrocTh, pejaKcalus
HaNpsDKeHHs, THCTEPE3UCHEIe ABJIeHHA. MoJenupoBaHHe BBICOKO3JIACTHYHOCTH, POJIb MEXaHUYe-
CKHX MOJENCH THHEHHBIX MOTMMEPOB B HAyKe O MOJIHMEpaXx.

Passutue nedopmaruu B 3aBUCUMOCTH OT TEMIIEpaTypbl M OT BPEMEHH IIPHIIOKEHHSA Harpysku.
[IpuHIET SKBHBAIEHTHOCTH. TeMIepaTypHO-BpeMeHHas cyneprnosunus, ypasHenue BJID. Crnekrp
BpPEMEH pellakCalliy B MOIUMEpPaX.

Tema 17. Cmeknoobpasroe cocmosrue noaumepos (nexyus Ne 27)

TemnepaTypa CTEKJIOBaHUSI B MeTOZBI ee onpeneneHus. CTPYKTypHOE B MEXaHHYECKOE CTEK/IOBa-
Hue. PelakcalMOHHBIA XapakTep CTeKJIOBaHWsS. 1eopHH CTeKnoBaHHUs nojauMepoB. OcoGeHHOCTH
MOJAMEPHBIX CTEKOJ: CBOOOAHEINH 00beM B MOMMMEpax, HEPaBHOBECHOCTh COCTOSHUSA, 3aBHCHMOCTD
CBOMCTB OT IIPEBICTOPUH [1OJIUMEPA.

Tema 18. Baskomexkyuee cocmosnue nonumepos (nexyus Ne 28, 29)

[Monste BsiskocTu. Temmeparypa TeKydecTH H ee onpeleicHue. MexanusM Te4eHHs MOJHMEPOB!
muddy3nonHOE U XUMHYecKoe TedeHre. OCOOSHHOCTH BSA3KOTEKYYEro COCTOSHHUS MOTHMEPOB.
Peonoruveckre ypaBHenus. Kpusble TedeHns OIUMEPOB. AHOMAJHS BA3KOCTH H €€ oleHKa. Teo-
PETHYECKHE W 3MIIMPUYECKHE peosornueckie ypaBHeHHs. OCHOBHBIE BH/IBI aHOMAIUH BA3KOCTH.
CTpyKTypHO-IMHAMUYECKHHA W 3J1ACTO-JUHAMHYECKHH MEXaHH3M aHOMAIUMHM BA3KOCTH. Meromst
H3MEpEHHs BA3KOCTH MOIMMepOB. VH)KeHEepHBIE METO/bl OLICHKH BS3KOCTH (TE€KY4ECTH) IOIHME-
POB: HHJIEKC pacIuiaBa ¥ GOpMyeMOCTb.

Heo6branble 2¢dexTsl npu TeueHun nomumepos. Hopmansasie Hanpsoxerus. Dddext Baccenbep-
ra. Dpdexr Bxoma. DIacTHYECKOe BOCCTAHOBJICHHE CTPyH (pasOyxaHue SKCTpyjara). JiacTuye-
ckast TypOy/IeHTHOCTH U 3 (PEKT NPOCKATb3bIBAHHS.

3aBUCHMOCTE BS3KOCTH IIOJIHMEPOB OT TEMIIEPaTyphl, JaBJIEHHs, MOJIEKYISIPHOH MacChl H MOJIEKY-
JIIPHO-MACCOBOT'O PacIipe/ie/ieHus OJIMMEPOB, CTPOEHHS M THOKOCTH IOJTMMEPHBIX HETIEH.

Tema 19. Bzaumooeiicmeue noaumepos ¢ sxcuokocmamu (nexyus Ne 30, 31)

PacTBOpAMOCTh MOJMMEpOB. MexaHu3M B3aHMOJEHCTBHs Hmonumepa u xuakoctd. [Ipupona pac-
TBOpPOB NoJiuMepoB. HabyxaHue MOTHMMEPOB M €ro XapakTepucTHKa. DakTopbl, ONpeessromnme
HabyXaHHe u pacTBOpeHue noiumepoB. OcoOEHHOCTH CBOMCTB PACTBOPOB MOJHMMEPOB.
B3auMozeiicTBHE MOJIEKYJI B paCTBOpaxX MOJNAUMEPOB. AccolManus u conpBaraius. [Iponecc cTpyk-
Typoo6Gpa3oBanus. YCTOWYMBOCTG MONMUMEPHBIX MAaTepHAIOB K pAacTBOPHTENAM. «XOpOLIHEN,
«mioxue» u 9 - pacrBopurenu. [lorsTre o AuarpaMMax TeMIeparypa - COCTaB CHCTEM NOJHMEp -
pacTBOpHTENE C TOYKHM 3peHus npasmia ¢a3 ['mb6ca. Kpurepun B3aMMOIEHCTBHS MOJIHMEPOB C
PacTBOPHUTETIEM.

SIBnenue mnactudukanuu. [Inactudukaropsl, ux TUNsL TpeGoBaHUs K IUTaCTH(HUKATOpaM Kak pac-
TBOPUTENISAM JUIs TOIEMepOB. COBMECTUMOCTD B CHCTEME IOJIUMED - IUIACTHQHKATOD H €€ XapaKTe-
puctuka. Biusgaue ruiactudUKaTopoB Ha TeMIEpaTyphbl CTEKJIOBaHHSA M TEKyd4eCTH. MeTons! BBe-
JeHus TacTHGUKATOpa B HoauMep. BHyTpeHHss macTHGUKAHsS. AHTHIUIACTHUKALHL.
B3aumuas pactBopumMocTh nonuMepoB. COBMECTUMOCTE B CHCTEME IIOJIUMED- IIOJIUMED.



Tema 20. Mexanuueckue ceoticmea nonumepos (nexyua Ne 32. 33, 34)

XapakTepuCTHKa yIpPYruX CBOHCTB nmonmmepoB. OcoOEHHOCTH OBENEHNUS IOJIMMEPOB B IOJIE JIEH-
CTBHA MeXaHM4YeCKUX CHl. OCHOBHBIE MEXaHUYECKHE CBOMCTBA M MOHATHE O METOAAX MX H3Y4YEHHS.
Monymu ynpyroetu u koadduuuent ITyaccona. 3aBUCHMOCTE MOZYJIS YIIPYTOCTH OT TEMIIEPATYphI
U [TapaMETPOB CTPYKTYPHI MOJUMEPA, APYTHX BHEITHUX H BHYTPEHHHUX (DaKTopax.

[lon3yuects M penakcauus HanpsokeHus. [loHATHE MON3ydecTH M pelakcalMy HAmpsHKeHHs B IO-
nuMepax. BpemeHa penakcanuy B peallbHbIX noauMepax. IIpuHnun temnepaTypHO-BpEMEHHOH Cy-
neprosuuuy U ypasHenue BJI®. 3aBucumMocTh MoA3yd4ecTH U penakcaldy HalpsHKEHHsS OT CTPYyK-
TYPHBIX M HHBIX IIapaMeTPOB [IOJIMMEpa, BHEIIHUX U BHYTPEHHUX (haKTOPOB.

HehopMaHOHHO - IPOYHOCTHBIE CBOMCTBA U pa3pylieHHe MoJuMepoB. JleopMallHOHHbIE KPHBBIE
CTEKJIOOOPa3HbIX, 3aKPHCTAININ30BAHHBIX U BHICOKO3JIACTHYECKHX MOJIUMEPOB. BhHy X 1eHHas 3ma-
CTHYHOCTb M ee npezen. [[pouHocTs U OTHOCHTENbHOE YAJHHEHHE IPH pa3phiBe. 3aBUCHMOCTD BH-
na nedhopManMOHHON KPHUBOM OT TeMIEpaTyphl MCHIBITAHHS M MOJIEKYJISPHOH MacChl MOJHMEPA.
Temnepatypa XpynKoCTH NOJIMMEPOB U €€ onpenencHue. Bimsaue Ha npoyHoCTs U BUA nedopma-
[MOHHEIX KPHBBIX IOJMMEpA Pa3JIMYHBIX BHENIHUX U BHYTPEHHHX (DaKTOPOB, MOJEKYISPHOH H
HaIMOIEKYISIPHOM CTPYKTYpHI IIOJIUMEPA.

JloAroBeYHOCTH MONMMEPOB, €€ 3aBHCHMOCTh OT HANpsDKEHUS M TeMIepaTyphl. Y CTalIOCTh MOJIH-
MepoB. PaspyiieHne KpUCTAUIMYECKHX W aMOP(HBIX MOJUMEPOB, MEXaHU3M paspyiieHus. Oayk-
TyallUOHHAs TEOpHs NMPOYHOCTH. PerymupoBanue AeopMannOHHO-TIPOYHOCTHBIX CBOMCTB MOJIH-
MEpOB H3MEHEHHEM HaMOJIEKYJISPHOU CTPYKTYpHl, BBEJCHUEM ILIACTH()UKATOPOB M HAMOJHUTE-
nei.

Jlmramuyeckue MexaHuYeckHe cBoiictBa mosmmepos. IloBeneHue nomuMepa B 1oje NepeMEHHBIX
MexaHudecKux cuil. ITpuHIun MeTona AMHAMHYECKHX MEXaHUYECKHX HCHBITAHUH. JIMuHAMHYeCKuit
MOIYMb M MEXaHWYECKHE IOTEPH B INOJMMEpPaxX, MX 3aBHCHMOCThL OT TEMIEPATyphl, [aBJICHUS,
CTPYKTYPHBIX IapaMEeTPOB IOIMMEpa U MHBIX (haKTOPOB.

Texnuueckue cBOHCTBA MOMUMEPOB U IacT™Macc. IIoHATHS TEIIOCTOMKOCTH, YIEIbHOR yIapHOH
BSI3KOCTH (IIPOYHOCTH Ha yAap) H YCTOMYMBOCTH K pazaupy. IBEpAoCTh. Y CTORYHUBOCTE K TPEHHIO,
HCTHPAHHUIO H H3HOCY, MPOLIApaNbIBAHHIO. Y CTAJIOCTh MOJUMEPHBIX MATEPHAJIOB.

CrangapTHbIE H3MEPEHHUS MEXAHUYECKHX CBOMCTB MOJAMEPHBIX MaTEPHATIOB.

Tema 21. Dnexmpuueckue ceoiicmea nonumepos (nexyus Ne 35)

[ToBeneHue MOMMMEPOR B IEKTPUYECKHX NMOJsX. [IOHATHE O MUINEKTpUKaX, NOTYIIPOBOJHHUKAX H
nonuanekrponuTax. [longpuszanus ausnekTpukoB. JluanekTpHyeckas MPOHHIAEMOCTh U JHAJIEK-
TpHUYECKHe NOTepH B nojmMepax. Jluanexrpudeckas penakcanus. JJUnonbHO-cerMEHTalbHbIE U TU-
TOJEHO-TPYIINIOBEIE MOTepU. BpeMs aneKTprYecKoil penakcalny U ee onpeaeieHne. 3aBHCHMOCTh
IOHUINEKTPHYECKHUX [TOTEPh MOJUMEPOB OT CTPYKTYPHBIX H HHBIX (PaKTOPOB.

V nenbHOE 31eKTPHYECKOe CONMPOTURIICHHE H SIIEKTPOIIPOBOAHOCTh NOMUMepoB. CTaTudeckas 3jeK-
Tpu3anus. [IpoyHocTs Ha mpoboit, yrocTORKOCTh H TPEKHHIOCTOMKOCTD NIOJTUMEPOB. DIEKTPETHI U
HX IPUMEHEHHE.

Tema 22. Tennoghusuyeckue ceoticmea nonumepos (nexyus Ne 36)

IToBenerve moMMEpOB NMpPU TEIUIOBOM Bo3JeHCTBUU. Tennodusndeckie CBOWCTBA: TEMIOMPOBOI-
HOCTb, TEILIOEMKOCTh, TEMIIEPATypPOIIPOBOAHOCTE U TEIUIOBOE paciiupenue. UHTepnpeTanus STHX
CBOMCTB M M3MepeHHe. 3aBUCHUMOCTE OT TeMIIeparyphl. BiusHue penakcallMOHHEIX ABJICHHHA U Ie-
PEXO0/I0B.

VYpaBHeHHS COCTOSHHS NOJUMEPOB U UX npuMeHeHue. COOTHOIIEHHE TEIUIO()U3UIECKHX CBONCTB
IOJIIMEPOB B COOTBETCTBYIOLIHX MOHOMEPOB.

ITepcnexTuBEl Hayku o mosmaMepax. OCHOBHBIE TEHACHIWN Pa3BUTHSA (PH3UKH, QU3AKOXHMHH, XH-
MHH ¥ TEXHOJOTHH IOJTHMEPOB M IUTacTMace Ha X OCHOBe. HayduHble IIKOJBI B HAyKe O MOJHMeE-
pax. BKiax COBETCKHX H POCCHICKHX YYEHBIX B pa3BUTHE ITOJIAMEPHON HAYKH.



TemaTuka j1abopaTOpHBIX padoT

Ne %
it Tema HasBanue naboparopHoii paboTel
CemecTtp 5
) & PamukanbsHas momuMepu3anus [Monumepu3arus (CTHPOIA, METHIMETAKPHIIATa) B
Mmacce (61o0ke)
[MTomumepu3anus (CTUPOIa) B 3MYJILCHU
2, Karnonnas nonuMepusanus IMonumepu3samus (ctupona, T/IA) B macce
3. [Momuxounencamus [Monydenue cnoxHOro nonuddupa
4. Xumudeckue npeppamenus nomume- | Mzyuenue sdpdexra crabunusanuu IOTMBHHUI-
poB XJIopuaa
Cemectp 6
3 MonekynsapHas Macca u Monekyysap- | OnpenesneHue MOJIEKYISPHOM MacChl OJMMEPOB
HO-MacCOBOE paclpeielieHHe MOoJIH-
MEpOB
6. OusnyecKue COCTOAHHUS, MEpexXosl H | TepMOMexaHHYeCKUE KPUBEIE TIOJTMMEPOB
penakcanus B oJIMMepax
7. Kpucrammgeckoe COCTOSHHE I10JTH- W3zyueHne HaIMOJIEKYJISIPHBEIX CTPYKTYpP B IIOJH-
MmepoB. HazMonekynsipHbIe CTPYKTY- | Mepax
PHI B IOMMeEpax
8. BzaumopeiicTBre TOMuMepOB ¢ xkua- | M3ydenue mponecca HabyXxaHus IOJMMEPOB
KOCTAMH
9. DnekTprudeckue cBoicTBa mommepoB | M3ydeHue Au3neKTpHYECKOM NPOHUIAEMOCTH H
TaHreHca yriia AMANEKTPUYECKUX NOTEeph B MO-
JUMepax
10. | Temmodusugeckue cBoiicTBa moume- | OmpenencHue TEMIOPU3IMYECKUX CBOKMCTB IOJIH-
poB MEpOB

V. OBPA30OBATEJIBHBIE TEXHOJIOI'HHA

ITpu ocBoeHHH TaGOPATOPHOTO MPAKTHKYMa CTYAEHTaM IpeiaraeTcs padora B MaJbIX
rpynmax:

yueOHas rpymnmna pa3ouBaeTcs Ha HECKOJIBKO He0ONBIIUX Ipynn — Mo 2-3 gejoBeka

Ka)kJas IpyIia mojay4aer cBoé 3aaHue

IPOLECC BHITOJHEHUS 3a/IaHHsI B TPYTINE OCYIIECTBISETCA HA OCHOBE 0OMEHA MHEHUSIMH,
OLICHKAMH.

['pynmosas paboTa CTUMYJIHPYET COIJIACOBAHHOE B3aUMOZEHCTBHE MEXIY CTYAEHTaMH, OT-
HOIIEHHS B3aMMHOH OTBETCTBEHHOCTH M COTPYAHHUYECTBA.

[Ipu popMHpOBaHHY I'PYNI YYUTHIBAIOTCS BA MPU3HAKA: YPOBEHb yYEOHBIX YCIEXOB CTY-
JEHTOB; XapaKTep MEeXITHYHOCTHEIX OTHOIEeHU#H. B rpynmny noabuparoTcs CTyAEHTEL, MEXIYy KOTO-
PBIMH CJIOXKHITUCH OTHOUICHHS N0OpO)KENaTelbHOCTH, B 3TOM ClIydae B IpYIe BO3HHKAET IICHXO-
norugeckas atMocepa B3aMMONIOHMUMAHHUS M B3aUMOIIOMOIIH, CHUMAIOTCS TPEBOKHOCTh U CTpax.
B psape cioydaeB CTyZeHTaM caMHMM MNpeAnaraercs pasOMTbCs Ha IPYMIbI, COCTaB KOTOPHIX, BIIO-
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CIIE/ICTBHH, MOXET KOPPEKTHPOBATHCS Ul IOBBIIIeH s kadecTBa paboTel. Ha Gase cdopmupoBan-
HBIX TPYII BO3MOXKHO MPOBEIEHHE POJIeBbIX MIP [UIA PELICHHMS MMOCTABJICHHBIX NMpENoaaBaTeieM
3azad.

Ilpy M3y4YeHHH TEOPETHYECKOro Kypca ucnonb3ylores meroanl IT - npuMmeHerne KoMIbo-
TEPOB VIS JOCTYNa K HHTEPHET-pecypcaM, HCIob30BaHHe 00yJaromux IporpamMM Al paciiupe-
HHS HHOOPMALMOHHOTO MO, obecredeHus yno6cTBa npeoOpa3soBanys U CTPYKTYpPHPOBAHUS HH-
dhopmaruu s TpanchopMalue €€ B 3HAHHE.

IpenogHeceHne TEOPETHYECKOr0 MaTepHana OCYIIECTBIISETCS C IOMOIIBIO 3JIEKTPOHHBIX
cpenctB oOyuyeHHs (CM. NMPHIOXKEHUE) TIPH HEMOCPEICTBEHHOM IPOYTEHHH JaHHOIrO MaTepHaia
JIEKTOPOM.

HexoTopele pasjelsl TEOPETHYECKOTO Kypca M3y4aloTCi C MCIIOJIE30BAHHEM OIepexkaio-
meil caMoCTOATeIbHOI padoThl: CTYASHTHI IOIy4aloT 3aaHue Ha M3y4YEHHEe HOBOIO MaTepHaia
IO €ro M3JIOXKSHUS Ha JICKITHH.

Jlnst OLEHKH OCBOGHHS TEOPETHYECKOro MaTepHaia CTYJIEHTaMH HCIONB3YIOTCS TeCT-
TPEHAXKEPHI, a TAK)Ke TPaJUIUOHHBIC THCHMEHHBIE U YCTHBIE KOHTPOJBHEBIE MEPOIPHATHSA (KOJLIO-
KBHYMBI, KOHTPOJIbHBIE paboTEhI).

B naGopaTopHOM MpPaKTHKyMe HCIOJb3yeTcss MeTod NpoljaeMHOro o0y4deHHs: CTyIEHT
[OJIy4aeT 3a/laHie Ha CHHTE3, METOJHKY KOTOPOro JOJDKeH N000paTh M H3YYHTh CAMOCTOSTENBHO,
ACXOJI U3 HMEIOIIMXCS PeakTHBOB.

V1. OHEHOYHBIE CPEJACTBA I TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEKYTOUYHOM ATTECTAIIAH 110 UTOTI'AM OCBOEHMUS JUCILUAIJINHBI U
YYEBHO-METOAUYECKOE OBECIHEYEHHUE CAMOCTOSITEJbHOWU PABOTHI
CTYAEHTOB

Texymmii KOHTPOJb OCYIIECTBISIETCS TPH pa3a 3a ceMecTp (pPeHTHHI-KOHTpob 1, 2, 3) mo
pe3yJIbTaTaM MpOBeAeHUS CIeAYIOIUX KOHTPOIBHEIX MEPOIIPHATHH:

Ne KonTponupyemslii pasaesn JHCLHTIIHHEI HanmeHoBaHHE OLIEHOYHOTO ITepuon npoBeneHua
cpencTea
5 cemectp
1 | Beenenune. OcHOBHbBIE MOHATHA XUMHUH MOJTHMEPOB, Tecr 1 PK1
OcHoBHbI€ CTIOCO0BI MONYYEHUs NOJIUMEPOB.
2 | PanukanbHas moIMMepH3aLus KonTtponsHas pabora | PK 2
3 | HoHHas nonumepusalus. AHHOHHO- Tect 2

KOOpAMHALMOHHAs noauMepu3auus. [Tomumepnsa-
uHs 1o KapGoHunbHOM rpymmne. [Tonumepu3anus

LKJIOB
4 | CononumepH3allis MOHOMEPOB KonrponeHas pabora 2 PK 3
5 | MomkonpeHcanna. XUMHUYECKHE MPEBpalLeHHA KontponsHas pabota 3
MOJIUMEPOB
6 cemecTp
1 | MonekynapHas Macca H MOJIEKYJIIPHO-MAcCOBOE KontponbHras pabora 4 PK 1
pacrnpeeneHHe MOJHMEPOB
2 | duzpvecKHe COCTOSHHSA, TePeXobl H pelaKcalus B KontponbHas pabora 5 PK2
rnoJuMepax
3 | CeoiicTBa nosmmepos Kontponehnas pabora 6 PK 3

3ammura pedepata

BapuanTel TECTOB W 3ajaHMii I KOHTPOJIBHBEIX pabOT IpejcTaBieHbl B (OHJE OIECHOYHBIX
cpeactBs YMK.

CamocTosTeIbHASA paﬁom CTYACHTA

CamocrosTenbHaa pabora CTyaeHTa — BaXHElHIIas coCTapifgiomas 00pa3oBaTeIbHOrO
mpolecca, ONpefensionas B KOHEYHOM HTOre CTENeHb YCBOCHHS CTYAEHTOM TEOPETHYECKOro Ma-
Tepuana. B mporecce ocBoeHus kypca «Xumus u ¢usuka nomumeposy CPC 3akmodaercs B cie-
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IOyIOIEM:

1.
2.

LS ]

o

[ToaroroBka K JIEKIIUAM C HCIIOJIH30BAHHEM KOHCIIEKTOB ¥ PEKOMEHIOBAaHHOH JIATEPATYPEL.
[MoaroroBka k 1abOpaTOPHEIM 3aHATHAM H O(pOPMIIEHHE OTYETOB MO JabopaTopHbEM pabo-
TaM C HCIIOJIb30BAaHHUEM PEKOMEHIOBAHHOM JINTEPATYPEIL.

[ToaroroBka k TeKyiieMy KOHTPOIIO — TECTHPOBAHHIO. BhIMONHEHHE KOHTPOIBHEIX paboT.
H3ydenne HEKOTOPHIX pa3/ieNioB Kypca, KOTOPHIE B JIEKIIHOHHOM KypCE pacCMOTPEHBI HEJ[0-
ctaroyno nonHo. [Ipu 3ToM Henonb3yercst peKOMeHI0BaHHAS JTHTEPaTypa.

Hanucanue u 3amura pedepara.

[loaroroBka K mpoMeKyTOYHOMY KOHTPOIIO (3K3aMEH) C HCIOIB30BaHHEM PEKOMEHIOBaH-
HOH JHTepaTyphl, KOHCIIEKTOB JIEKIHi, OTUYETOB IO JIabopaTOpHBIM paboTaM H COrJIacHO
[IEPEYHIO BOIIPOCOB U1 IPOBEACHHUA 3K3aMEHa .

Bonee monno meroauyeckue ykasanus s CPC npencrasnens: B coctase YMK.

Bonpocsl a5t caMoCTOSITeNbHOM paboThl CTYAEHTOB
5 cemectp
C ucnons30BaHHEM MaTepHaIa JIEKIHNA U yueOHO-METOAUYECKON JTHTEpaTyphl IS Cleay-

ommX Haubomnee BaKHBIX INPOMBILIUICHHBIX IMMOJIHMEPOB PAaCCMOTPETh: BO3SMOJKHBIE CITIOCOOBI Inoimy-
YEHHA, PEaKIHH ITOJYYCHHs, BO3SMOXXHBEIC MEXaHH3MBI peajcum‘i, 1moboYHEIE MPONIECCh], BApHaHThI
KaTaim3a | HHTHGHPOB&HHSL

1
2
3

® N o w» s

9.

[Momuatunen (II2B,II2H/I)
[Tonunponunex

[TonucTupon
[TonuBHHIIXTOPUL
IMomimeTunakpunar
[TonmumeTnnmeTakpunar
[TomuGyranuen
[Tomuusonpen
[onuaxpuaoHHTPUI

10. TTonuBuHMIANETAT

11. ®enonopopManbaeruIHbIH OJTUTOMED
12. ITonustuiienTepedranar

13. Ilonuamuzm 6

14. TTonmuamun 66

15. [lomuyperan

1.
2,
3.
4.
5.
6.
z

8.
9

6 cemectp
Wsydenune MOJIEKYISPHONW MACCHI TIOMAMEPOB: cpexHeuncioBas MM; cpeaunesecosas MM;
cpenueBs3kocTHas MM.
N3yuenne MOIeKyIsipHO-MAcCOBOTO paclpe/ielieHHss B MOJIUMepax: ApoOHOE OCaKIeHHE,
CBETOpaccesiHie, rellb-MPOHAKAIONIAs XpoMaTorpadus.
M3ydeHne BA3KOCTH pacIjiaBoB IOJHMMEPOB KallWUISPHEIMUA BHCKO3HMETPAMH.
M3ydeHne BA3KOCTH pacIlIaBOB MOJHMEPOB POTAIHOHHEIMH BHCKO3HMETPAMH.
HuddepeHnmnanbHplif TepMUYECKHI aHATH3 TOJIMMEPOB.
TepMorpaBumeTpHUECKUil aHAN3 TOJIHMEPOB.
Hepusarpadust 111 HCCIIeIOBaHUS MTOJHMEPOB.
Huddepennuansaas CKaHUPYIOMAS KAJIOPHMETPHSL.
PenTrenockonus mosmmMepos.

10. ManoyrnoBast pentresorpadus moJIMMepoB.

11. Hei#itpororpadus nmomamepos.

12. DnexTpoHHbIH MapaMarHUTHEIA PE30HAHC B HCCIIEIOBAHUH MOIUMEDOB.
13. SlnepHbIit MAarHUTHBIH PE30HAHC B MOJHMEpaX.



14. DneKTpoHHAs MHKPOCKOIHS B HCCIEJOBAHHH IIOJMMEPOB: METOJ PEILIUK, METOX YJIbTpa-
TOHKHX CpPE30B.

15. UudpaxpacHas CIeKTPOCKOMUS MOTUMEPOB.

16. Y 1bTpa3ByKOBEIE HCCIICOBaHUS IIOJTHMEPOB.

17. Tonsporpadus a1t HCCIeI0BAHUS MTOJTUMEPOB.

18. Mexanuueckue MasTHHKH [UIS M3YYEHHsS CBOWCTB MOJMUMEPOB: CBOOOIHBIE KOjIeOaHusl, BhI-
HYX/IEHHbIE PE30HAHCHBIE KOJIeOaHus; BEIHYKICHHbIE HEPE30HAHCHEIE KOIeOaHHs.

19. Tennmou3nyeckue CBOMCTBA IONHUMEPOB: TEIIONPOBOJHOCTh, TEIUIOEMKOCTh, TEIIOBOE
paciIipeHmue.

20. DnexTpUYecKHe CBOMCTBA IMONMMEPOB: SJIEKTPONPOBOAHOCTD, MHIJICKTPHYECKHE TNOTEPH,
3IIEKTPETHI, CTATHYECKOE JIEKTPAUECTBO, IPOYHOCTH HA MPOOOH.

Bonpocs! Ajst mpoBeaeHus 3a4eTa (5 cemectp)

1. Ocnosasle noustus xumuu nomumepos: BMC, HMC, MmoHOMEp, OnHMroMep, MOJIUMep, CIio-
co0BI MOJIY4YEeHHsI OJIMTOMEPOB H MoiuMepoB. OCOOEHHOCTH MOJMMEPHOTO COCTOSIHHS Be-
HIECTBA.

2. Kuaccubuxamnms moIuMepoB 10 Pa3IHYHBIM MPU3HAKAM: 110 IIPOMCXOKICHHIO, 110 XUMHYC-
CKOMY CTPOEHHIO, 110 NPHPOJE aTOMOB OCHOBHOM IIEIH, IO TOIIOJIOTHH (CTPOEHHIO OCHOB-
HO# memnu). PerynspHbie moauMepsl. TepMOIIacTsl 1 PEaKTOILIACTEL

3. OcCHOBHBIE CTAIHH OCYIIECTBICHHS MONUMEpH3anuud. MOHOMEpPE! IS OCYIIECTBJICHUS I10-
JIAMEpPHU3aL{H OCHOBHBIX TPOMBIIIIEHHBIX IOMHMMePOB. CIIOCOOHOCTE BUHUIIOBBIX MOHOME-
POB K ITOJIMMEPH3ALIHH.

PapuxaneHas nonuMepH3anus

1. VEunuupoBaHue paJuKaiIbHON MOTHMEPU3alHU: TEPMHYECKOE, (POTOMHMIMHPOBAHKE, pa-
JTHAMOHHOE MHHIMMPOBAHKE, OKHUCIHTEIbHO-BOCCTAHOBHTEIBHOE MHHIMHPOBaHHE (IIpH-
Mephl HHHIIMATOPOB ¥ MeXaHu3M 00pa3oBaHMs CBOOOIHBIX PaIHKalIOB U3 HUX). DddeKkTus-
HOCTh HHMLIMHPOBAHUS.

2. Cramus pocra nenu. CriocoObI pHCOEIHHEHUS MOHOMEpPOB K Makpopaukany: [-X, X-T,
I'-T', X-X (paccMOTpeTh Ha IpUMEpe KOHKPETHOTO MOHOMEPA).

3. OOGpsIB menu: peakiiui peKOMOHHAIMY W JHCIIPONOPLHOHMPOBaHHA (PacCCMOTPETh HA MpH-
Mepe MOJTUMEepU3al Ui KOHKPETHOIO MOHOMEPA).

4. Tlepenmaua menwu, Ha MOHOMep, TIOMMMEpP, HHUIMATOP, PACTBOPHUTEINL (PAaCCMOTPETH HA MpH-
Mepe MOoJUMEPU3alii KOHKPETHOI'O MOHOMEPA).

5. BbIBOJ ypaBHEHHSI CKOPOCTH POCTa IIENH B PafuKaIbHON momuMepHu3amu. JlmiHa KuHeTH-
YecKOM LENH ¥ €€ 3aBHCHMOCTh OT pasjiM4HBIX (akTopoB. OCHOBHOE ypaBHEHHWE KHHETHKH
nonuMepu3anuu (6e3 BEIBOIA).

6. CnocoObsr HHrHOHPOBaHUS PaJUKAIBHOM MMOJIMMEPH3ALIIH.

7. BriusiHHe OCHOBHBIX (paKTOPOB Ha IPOLECC NOJIMMEPH3allHH BHHHUIIOBBIX MOHOMEPOB: TEM-
neparypa, JapjieHAe, KOHICHTPAIHH HCXOMHBIX BemecTs. I enb-addexr.

8. Ctpoenue M peakIHOHHAs CIIOCOOHOCTH BUHHMIIOBBIX MOHOMEPOB K paJIMKalbHOH IO/IMMeE-
pusanuu. [IpaBuno aHTHOATHOCTH.

9. Cmoco6BI IpoBeIEHHS pauKaILHON HOIMMEepH3aluH: B OJI0Ke, B pacTBOPE, B CYCIIEH3HUH, B
SMYJIbCHHU.

Karnonnas nomuMepusamnus

1. WEuumuupoBaHWe KATHOHHON MONMMEPH3AHH: OCHOBHBIE HHUIHATOPHI — MPOTOHHBIE KHC-
JIOTHI ¥ AIPOTOHHBIE KHCIIOTHI.

2. Cragus pocTa IemH B KaTHOHHOM MoJIMMepU3alyy (paccMOTPETh Ha IIpPUMEpE MOIMMepH3a-
IIM¥ KOHKPETHOT'O MOHOMEDA).

3. OOpsIB ¥ mepenada LEeNH B KATHOHHOH IOJHMEpU3allMH (PacCMOTPETh Ha MPHMEpPE IIO0JIH-
MepH3alui KOHKPETHOr0 MOHOMEpa).

4. BriBoja ypaBaenus ckopoctu pocta nemu. Crenens moymuMepusanuy (6e3 BBIBOJA ypaBHE-
HHSA).
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6.

BnusHne pa3nu4HbIX (aKTOpPOB Ha CKOPOCTH MOJMMEPH3AlMH U MOJIEKYJISIPHYIO Maccy IpH
KaTHOHHOH MOTMMEpH3alliH: YCIOBHS IPOBEACHUS, CTEXHOMETPUYECKHAN COCTaB PEareHTOB,
OPHCYTCTBHE IPUMECEH.

PeaxmionHas cnocoOHOCTh BUHUJIOBBIX MOHOMEPOB B KATHOHHOM MOJIMMEPHU3aLuy.

AHUOHHAs MOUMEpH3aLHs

1.

2.

6.

WHuuprpoBaHre aHHOHHON IOJHMepH3alud CBOOOJHBIMH aHMOHAMH M TOJSPHBIMH CO-
eIHHEHUSIMH OCHOBHOI'O XapakTepa.

Cragus pocta Llend B aHHOHHOW MOJIMMEpHU3aliH (pacCMOTPETh Ha MPHMEpPE MOJIUMeEpH3a-
UM KOHKPETHOI'0 MOHOMEPA).

OOpErIB 1 nepeaya ey B aHHOHHOH moJMMepH3aiy (paccMOTpeTh Ha IpUMepe MOoTHMe-
pH3alHuH KOHKPETHOTO MOHOMEDPA).

BeiBox ypaBHEHHS cKopocTH pocrta nenu. Crenens nmonumepusanuu (0e3 BeIBOJa ypaBHe-
HHUS).

Bmuastaue pazmauabix (akToOpoB HA CKOPOCTh KATHOHHOMN MOJHMMEPH3AlMU: YCIOBHS IpPOBeE-

ACHHA, KOHLICHTPAlHsA pearciToB.
PeaknunonHas criocoOHOCTh BUHHIIOBBIX MOHOMEPOB B aHHUOHHOH MOJIHMEPH3allHH.

AHHOHHO-KOOPL[HH&HHOHH&S[ MOJIMMEPH3AITH A

i
2.

Bunp! kaTanu3aTopoB aHHOHHO-KOOPAMHALIMOHHOM IOJIMMEPH3AIHH.
CocraB kxaranusaropoB Iluriepa-Harra. OcoOeHHOCTH MOMMMEpPH3alMH Ha KaTalH3aTopax

[{urnepa-Hatra.

[Tonumepu3anus no KapOOHUIBHOM rpymne

1.
2;
3.
4.

AHUOHHAs NTOTUMEPU3ALTHS

Karnonnas nonumepuzanus

OcobeHHOCTH NOMMMEpH3allul JHMETHIKETEHA
OcobeHHOCTH MONMMEpU3aliy aKpOJICHHA

[Tonmumepu3anus HKIOB

i
2,
3.
4.

3.

TepmoauHaMuueckne 0coOEHHOCTH mpolecca
[TomimMepr3anms SIIOKCHIOB

I'upponuTHyeckas MoJMMepH3allis Kanpoiakrama
AHWOHHAs TOMMEpPH3aLHs KalpolaKTama
KarnonHas mosMMepu3anis Kanpoiakrama

COHOI!'HMCPH33.HHSI MOHOMEPOB

1. BBIBOA ypaBHEHHs COCTaBa CONOIHMEpa

2. 3aBHCHMOCTH COCTaBa COMOJMMEpA OT COCTaBA CMECH MOHOMEPOB M COOTHONIEHHS KOH-
CTaHT CONOIUMEpH3aLHH

3. PeaxknuoHHas CriocOOHOCTH BUHMJIOBEIX MOHOMEPOB B PaIMKAaIBHOM COMOJIUMEpPH3AIlUH.
Cxema Andpes-Ilpaiica.

4. Cnoco6bl nomy4yeHus 0J10K- H IPUBUTHIX COMOJIUMEPOB

[Tonukonnercanus

1. MOHOMCpH IJIA OCYIIECTBJIICHHSA IMOJTHKOHICHCAIIHH.

2.

fo )
2.

6.

PeareHTs! /U1 MOMY9YEHUS CIOXKHBIX M IPOCTHIX MOJIH3(HPOB, TOIHAMAIOB, TIOJIHYPETAHOB,
TOJIMMOYEBHHEI, IOJIMAMUHOB, (heHOT0(POpMAaIbISTHIHBIX OTHTOMEPOB.

Pacuer cpenneil GyHKIMOHAIBHOCTH BELIECTBA. 3aBUCUMOCTL CTPOECHHUS MOTHKOHICHCAIH-
OHHOTO [TOJIUMEpa OT cpeaHeil PYHKIHOHATEHOCTH HCXOJHBIX BEIIECTB.

Peaxnmonnas crnocobHOCTh GYHKIHOHANBHEIX TPYIIT: NpHHIEN DIOpH B OTKIOHEHHS OT
HEro.

IToGounble peakiu W IpeKpalleHHe pocTa IMpH OOpa30BaHWHM MOJMKOHJCHCAIIMOHHBIX
MaKpOMOJIEKYJI

Biusinue pa3nuyHbBIX (akTOpPOB Ha CKOPOCTH MpoIiecca M MONEKYIIPHYIO MacCy MoIuMepa

XuMHYeCcKHe PEaKuH I[MOJIMMEPOB

1.
2,
3.
4.

ITonuMepananoruyHele npeppateHus ¢ ydactuem [IBC
IMomamepaHaorHYHbIe MIPEBPAIISHHS C YHaCTHEM LIEJUTFOJIO3E
CinmBKa M OTBEPXKJICHUE MOJIMMEPOB

ITpouecchl, mpoucxoAsInye NPU TEPMUYECKOH TECTPYKIIHH OTHUMEPOB.
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i

Oco6enHocTr (POTOXMMUYECKOH, paZlHallHOHHON AECTPYKIHH.
6. Mexanuyeckas AeCTpYKIHA. XUMHUYECKas H TCPMOOKHCIUTENbHAS JECTPYKIHA

Bonpocsl A5 IpoBeaeHHs JKk3amena (6 cemectp)

1. IIponcxoKIeHHeE | CYIIHOCTh THOKOCTH MOJIMMEPHBIX LSeH.

2. Teopuu TepMOMHAMHUYECKOH X KMHETHYECKOH rHOKOCTH Nenel IoIHMepa.

3. CermeHT Kak Mepa rubkoctu peanbHoi Llenn. MeTozb! onpeeeHus CerMenTa.

4. ®akTopHl, Opeaessomye THOKOCTE Lenel noauMepa.

5. KorbopManuoHHbIe XapaKTepHCTHKH TMOKOCTH MOJMMEPHBIX LENeH U HX HaXOXKICHHE
110 XapaKTepHCTHYECKOH BI3KOCTH PaCTBOPOB MOJMMEPOB.

6. MonekynspHas Macca IOJMMEPOB U METO/IBI €€ OIPEACICHHS.

7. MonekyaspHO-MaccoBO€e paclpeie]IeHHE B IOJIMMEpax U METOBI €ro U3yJECHHS.

8. Arperarubie, $ha3oBbie H (U3HIECKHE COCTOSHHS U TEMIEPaTypHBIC NEPEXOBI B MOJH-
Mepax.

9. PenakcanuoHHBIE IIPOIECCHl B MPHPOJE M HX XapaktepucTuka. Cnenuduka penaxcainu-
OHHBIX IPOLIECCOB B IOIUMEPAX.

10. TepMoauHAMAYECKas ¥ MOJEKYIIPHO-KMHETHYECKAs TEOPHH BBICOKOJIACTHYHOCTH 110~
JTHEMEPOB.

11. Ilon3ydecTh, pellaKcamus HalpsHKEHUs ¥ YIPYTHH THCTEPE3UC Y TMHEHHBIX (HECIIUTHIX)
¥ CIDMTHIX IOJMMEPOB - J0Ka3aTeIbCTBO PENAKCALlHOHHON IPUPOJBI 3MaCTHIHOCTH HOIHME-
POB.

12. Tepmomexanuyeckue kpussle (TMK) amMopdHBIX B 3aKpUCTALTH30BAHHBIX IIOJMMEPOB.

13. CteknooOpazHOE COCTOSTHHUE NOJHUMEPOB.

14. Mexasu3M TeueHHs MOIMMEPOB H HeoOBIYHBbIE 3()(EKTEI IPH TEUYCHHH ITOJTHMEPOB.

15. Peonoruyeckyne ypaBHeHHs (TeopeTudeckue H sMIupudeckue). KpuBsie TeueHus noH-
MEpOB.

16. AHOMaIUs BA3KOCTH MoauMepoB. OCHOBHEIE BUIBI AHOMAIUH BA3KOCTH.

17. BSI3KOCTb MOJHMEPOB M €¢ 3KCHepHMEHTAIBHOE ONpeeleHne. TeXHuIecKue Croco0b!
OIIEHKH BS3KOCTH IIOJMMEPOB: HHJIEKC paciiiaBa H (OpMyeMOCTb IIOJMMEPOB U MJI1acTMacc.

18. 3aBHCHMOCTP BA3KOCTH PACILIABOB IOJIAMEPOB OT TEMIIEPATYPHI, JaBJICHHS H MOJCKY-
JIAPHBIX XapaKTePUCTUK IOTHMEPOB.

19. Temmneparypa IUIaBIeHHS U KPUCTAUIM3alKK noiuMepoB. Vx ompezenenue U B3aHMO-
CBSI3b.

20. CrtocoOGHOCTh MOIUMEPOB K KPHCTA/UTH3ALHH.

21. Mexanu3M B KHHETHKA KPHCTA/LUIH3ALHH IIOJHMEPOB.

22. TMK KpHCTATHYECKUX IIOTHMEPOB ¢ Pa3HOM CTENCHbBIO KPHCTATIIHYHOCTH.

23. MOHOKpHCTAILTEI B TIONUMEpaX - Jamend, Guopuiuisl, mmm-keGalsl, r1o0yspHeie MO-
HOKPHCTAJLIBL

24, CdbeponuTsl B onuMepax.

25. CtpykTypa aMOpdHBIX H OPHEHTHPOBAHHBIX MOJHMEPOB.

26. Pactoputenu u [lnactudukarops! 1is momumepos. CBoHCTBa paCTBOPOB IOTHMEPOB.
DaxTopsl, ONMpEACIAIONIHE PACTBOPHMOCTh MONHMEPOB. «XOpomme», «IoXue» Hu 9-
PacTBOPHUTEIIH.

27. InacTauKaTopsl s momuMepoB. COBMECTHMOCTh NMOMMMEPA C ILUIACTH()HKATOPOM.
Kputepun comectaMocTH. Teopun miacTA(GUKALIH TOTHMEPOB.

28. Mexauu3M B3auMOJeiiCTBHs TonuMepa U jkuaxocTH. KadecTso pacTBopuTens. Xapak-
TepUCTHKA HAOyXaHWUs MOTHMEPOB.

29. Mozynu yIpyrocTH MOJHMEPOB H HX 3aBHCHMOCTB OT Pa3IMYHBIX BHYTPEHHHX U BHEII-
HHX (aKTopoB.

30. 3aBHCUMOCTB MOJI3Y4ECTH U PellaKCalliH HANPSIKCHUA MOJMMEPOB OT BHELIHHX W BHYT-
PEHHHX (PAaKTOPOB.

31. KensBuna-®orrra, broprepca.

32. TlpuHIMN U3y4YEHHs CBOMCTB MOIMMEPOB NPH MPUIOKEHHH K HHM IEPEMEHHBIX MeXa-
HUYECKUX Harpy30K (IMHAMHYECKHEe MEeXaHHUECKUE CBONCTBA).
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33. Mexannyeckue MOTEPH B [OJMMEPAX U HX 3aBHCHMOCTh OT BHYTPEHHHX H BHEIIHHX

(axTopos.

34. lepopmanuoHHble KpUBBIE CTEKIO0OPA3HBIX H BEICOKOIIACTHYECKAX MOJIUMEDOB.

35. lepopmaimoHHEIE KpHBBIE 3aKPHCTAIUTH30BAHHBIX U XPYIIKUX IIOJTHMEPOB.

36. IIpOYHOCTH HOJMMEPOB H €€ 3aBHCHMOCTD OT Pa3IM4HbIX (haKTOpPOB.

37. lonroBe4HOCTH NONTMMEPOB H €€ 3aBHCHMOCTE OT HANPSUKEHHS M TEMIIEPaTyPHL.

38. MexaHu3M paspyLIeHHs TIOJTUMEPOB.

39. TexHUYeCKHE CBOMCTBA IUIACTMACC.

40. lusnexTpudeckas HOJISPU3ALKS OIUMEPOB U ee MeXaHu3M. JuaIeKTprudeckas IpOHH-

HaeMOCTh H JHIJICKTPHICCKHUE IIOTEPH B NTOTHMEpPaX.

41. DnexTpersl. DnexTpu3yeMocTh M 27eKTponpoBOIHOCTE MOMUMEPOB. JlyrocToHKOCT H

TPEKHHTOCTOMKOCTH IouMepoB. [IpounocTs Ha poboii.

42. Tennohusuyeckne CBONCTBA MOIAMEPOB.

VII. YYEBHO-METOIMYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHHUIIJINHBI

» OcHoBHas UTEpaTypa

1.

XuMus 1 usrka HOTHMEpPOB [DnektpoHHsiit pecype] / Kynesues B.H., lllepurnes B.A. - 2-¢ u3,,
nepepab. u gomn. - M. : KonocC, 2013- ISBN 978-5-9532-0466-8.

2. Xumus u pusuxa noamumepos. Y. 1. Xumus : yue6roe mocobue / JLIO. 3axnposa, 10.H. Xa-

3.

KHMYJUIUH; M-Bo o6Gpa3. u mayku Poccum, Kasan. Ham. mccrmen. Texuoi. yH-T. - Kasans :
Usn-so KHUTY, 2012. - 156 c. - ISBN 978-5-7882-1372-9.

®u3MKO-XMMHUSA MONTHMEPHBIX MATEPHATOB M METOABI MX HMCClefoBaHus: YueGHoe usnanue. / [Tox
obw. pea. A.A. Ackaackoro. - M.: M3parenscreo ACB, 2015. - 408 c. - ISBN 978-5-4323-0072-0.

» JlomonHHTeNBHAS IUTEpATypa

>

1
2
3
4
3.
6
7
8

1.

&

XuMHsS H TEXHOJOTUS NPOXYKTOB TOHKOTO OPraHMYECKOTro CHHTe3a : yuyeGHOe mocobue /
C.B. Byxapos, I'.H. Hyrymanosa; M-Bo 06pa3. u Hayku Poccuu, Kaszan. Ham. Hcces. Tex-
HoI. yH-T. - Kazane: U3n-so KHUTY, 2013. - 268 c. - ISBN 978-5-7882-1436-8..

Plastics technology : yue6noe moco6ue. Y. 1 / C.FO. Codsuna; M-o 06pas. u Haykn Poc-
cun, Kazan. man. nccenen. texuon. yu-1. - Kazans : U3n-so KHUTY, 2012. - 212 ¢. - ISBN
978-5-7882-1296-8.

Plastics technology : yueGuoe moco6ue. U. 2 / C.IO. Cobbuna; M-Bo o6pa3. u Hayki Poc-
cun, Kasan. Han. uccenen. texnon. yH-T. - Kasans : Usg-so KHUTY, 2012. - 276 ¢. - ISBN
978-5-7882-1297-5.

IIporpammuOe o6ecnieuenne u aTEpHET-pECYPCHI

. http://c-books.narod.ru/pryanishnikovl 2 1.html

. http://www fptl.ru/tehnika-labrabot/prostaja-peregonka.html

. http://alhimic.ucoz.ruw/load/36

. http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

. http://chemistry.narod.ru

. http://www.media.ssu.samara.ru/lectures/himiya/deryabina/index.html
. ChemSoft 2008

VIII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUAILINHBI
JlexunoHHEI# Kype ynTaeTCs B KIACCHYECKOH ayIUTOPUH HIIH C HCIIOIB30BAHUEM MyJIbTHME-

auitHOro 0bopynoBanus. JlaGopatopHsie pabOTHI IPOBOASATCS B CIELUAIU3HPOBAHHOI TabopaTo-
pHH Kadenpsbl XHMHYECKHX TEXHONIOIHH. B mpenonaBaniu HCIOMB3yIOTCS HMEIOMIHECS B COCTABE
YMK marepuans.

TBOPETH‘-ICCKHﬁ KypcC: ICKIHH-TIPE3CHTAllUH, KOHTPOJBHEIC TECTEI, BapHaHThbl 3aJaHui 11

KOHTPOJBHEIX paborT.

JlaboparopnErii mpakTHKyM: TeMaTHKa 1ab0paTOpHBIX paboT, 1a60paTOPHEIE YCTAHOBKH K

obopynoBanue (416-1).
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[IporpaMma COCTaBIIeHa B COOTBETCTBHH C TPEOOBAHUIMH @®I'OC BO mno HanpaBJICHHIO
18.03.01 «Xumuyeckas TEXHOTOTHS»

PaGouyio porpaMMy COCTaBAI: K.T.H.. oueHT EpMonaena EB. / /
3 P
=

/7
Penensent: ren.aupekrop 000 «QmactllY» Pomanos C.B. A
77

TIporpaMma paccMoTpeHa U 0f00peHa Ha 3acelanil KadeIphl XMMUYECKHX TEXHOJIOTHH
pOTOKOJ Ne 7/ or % <% 76 roma. /*-
3aseayrommii kadenapoi =

S are & 2.7

PaGouas mporpaMma paccMOTpeHa U o700peHa Ha 3ace/laHuu y4ueGHO-METOANYECKOH KOMHC-
cun Hanpasierust 18.03.01 «Xumudeckas TEXHOIOTHAY
npotokon Ne 7~ OT %.9% 7% 10

5
[Ipencenareib KOMUCCHH Z T opsls 28 7

—
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JINCT NEPEYTBEPXKIEHUS
PABOYEIT ITPOI'PAMMBI JUCIHUILINHBI (MOYJIST)

e ”
PaGouas mporpamMma 000peHa Ha -« 77 y4eOHBIH o

IIporoxon 3acenanus kabempsr N a or% €%/ y&
3aBeayromuii kKagenpoi //f/
&%

Pa6ouas mporpamMma o7io0peHa Ha y4eOHBIN Tox
ITpoToxon 3acenanus Kadenpbl No oT roja
3asenyromuit kadenpoi

Pa6ouyas nporpamma ofio0peHa Ha yueOHBIH rox
ITpoTokoi 3acenanus Kadenpst No oT roja

3apemyromuii kadenpoi




Peunenzus
Ha paGouyio mporpamMMy AHCIHIIHHEL]
«Xumus 1 pusnka NOJIHMEPoB»
AN CTYAeHTOB HanpasJenus 18.03.01 «XHMHYeCKas TeXHOJIOTHD» 0YHOI ¢dopmel 06yuenns
(aBTop nonent Epmonaesa E.B.)

Ha peuensuposanue TpeACTaBneHa pabouas mporpamMma AMCUMILTHHB «XHMHs H (usuka
NOJIMMEPOB) IOLEHTa Kadeaphl XHMHUYECKHX TexHonorui Epmonaesoit E.B. nng CTYAEHTOB HallpaBJeHus
18.03.01 «Xumuueckas Texmomorusy O4HO#M GopMbI 06yUeHH s,

B pa6oueii nporpamme gerko copmynupoBana tens ocBoeHus CTYACHTaMH JaHHOM AHCLIMILITHHB]
M 3a/1a4H, BBITIOJIHEHHE KOTOPBIX M03BOJISET AOCTHIHYTb 0603HAYEHHYIO 1IeIb.

B coorsercteun ¢ ®IOC BO & TpOrpaMMe  MEpeYHCIEHbl KOMNETEeHIHH, B thopmupoBanum
KOTOPBIX Y4aCTBYEeT JaHHAd AHCLMIIIMHA. Onpenenessl 1 4eTko cormacoBaHs ¢ COOTBETCTBYIOLIUMH
KOMMNETCHLMAMY pe3ynbTaThl 06pa3oBaHHusl,

O6bem nucuunmumbl (B 3aueTHBIX CAMHHLAX M 4acax) COOTBETCTByeT yieOHOMy ruiaHy
Hanpae/eHus. TemaTuueckuit nian AMCLMMIHHLI NPENCTABIICH C pasOHEeHHEM MO HelleNaM, ¢ ykasaHHeMm
KOn4ecTBa BeceX (hopM 3aHSTHH, B TOM YHce B HHTEPaKTHBHOH opme. Ilepeuncinens KOHTPOJbHBIE
MEPOTPHATHA TeKyllel W MPOMeXKyTOYHOM aTTecTaiyu no HTOraM OCBO€HMS JMCLHMIUIMHBL. B wacTu
CONCpXkaHUA NUCUMIUIMHBI TeMaTHYECKHH IUian NPEACTABICH IOCTATOYHO MOAPOGHO, YTO MO3BONSET
COCTABHTH NPE/ICTABIIEHHE O MATepHaJIe JIEKLIHOHHOTO Kypca, TeMaThKe 1abOpaTOpHBIX 3aHATHIA 1 ceaTh
BBIBOX O TOM, 4YTO COAEPIKAHHE AMCHHILIHHBI MONHOCTBIO COOTBETCTBYET COBPEMEHHBIM TEHICHLMAM
PA3BUTHA HAYKH M TEXHHKH B 06/14CTH XMMHYECKHX TEXHOJIOMHi.

B paboueii nporpamme COAEPIKATCS OLEHOUHBIE CPE/ICTBA B BHIE BOMPOCOB K 9K3aMeHY, TEMaTHKH
N1abopaTOpHBIX paGoT, KOTOPbIE MO3BONISIOT MpenoaaBaTeio OGbEeKTUBHO OLEHUT PE3y/IbTAThI OCBOSHHUS
AUCLHMILTHHBI B POLIECCE M B KOHLE 06yuenns. JlaHbl MeToquueckHe YKazaHus u yuebHo-MeTomuueckoe
obecniedeHre  CaMOCTOATENHHOI paGoTbl  CTyneHTa Kak HeoThemJeMoii COCTaBHOH  yacTH
obpasoBarensHoro npoiecca.

Onucaner TexHonorun o6yuenmus, TMPUMEHSACMbIE aBTOPOM JUIS aKTHBH3ALMK 06Pa30BATENBHOrO
fipouecca anst Beex (hopM 3aHATHH: JIeKLHA, 11abOPaTOPHEIX 3aHATHIA, CAMOCTOSTE/LHOI paborsi.

B paGoueii nporpamme nepeuncrena yuebHO-MeToM ecKas nuTeparypa, peKOMeHIOBaHHas
aBTOPOM JUTsl M3yH4eHHsl AUCLMILIHHBI: OCHOBHAA, KOTOpas (JOPMHPYET OCHOBHBIE pesy bTaThI obpa3zoBanus
H SAJABICHHBIC KOMMETCHUMH, U JOTONHHTENbHAS (B TOM YHC/Te MHTEpHET-pecypchl), HeobXomumas s
bonee rIyGOKOro OCBOGHHS OCHOBHBIX TONIOXKEHHH QMCUMIUIMHBL M Pa3BUTUSA TBOPYECKHX M
HHTCJUTCKTYaJIbHBIX CIIOCOOHOCTEH CTYIEHTOB.

3asBnenHoe B paGoueii fporpamMme  MaTepHaIbHO-TEXHHYECKOE ObecreyeHHe Mo3BoNser
PCalu30BaTh 3asBJCHHbIE 33044 JUCLMILUIHHb] 1 AOCTUTHYTh NOCTABJICHHYIO LIEb.

Takum obGpasom, npeacrasnennas paboyas mporpaMma AMCLMIUIMHBI «XUMUS W buzuka
NOMMMepoB» foleHTa Kadeapbl XMMHYECKHX TeXHOIOrMii Epmonaesoii E.B. cocraBiena B nontom
COOTBETCTBHH C TpebGosaHussMH OI'OC BO u moker GuiTh HCTIONTB30BaHA MPH MOArOTOBKE GakanaBpos
Hanpapyienns 18.03.01 «Xumudeckas TexXHOMOrHY,
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