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1. Ilen ocBOEHMS UCHMIIIMHBI
[lenpt0o OCBOGHUS JUCHHMIUIMHBI «BBICOKOMOJIEKYJISIPHBIE COEAMHEHHS» SBISETCSA 3HAKOMCTBO
00y4aroIuXxcsi ¢ OCHOBAMHU HAyKH O IOJUMeEpax M €€ BaKHEHIIMMHU INPAKTUYECKUMHU MPUIIOKEHUIMH,
3HaHUE KOTOPBIX HEOOXOIMMO JJIsl TMOATOTOBKM OakajaaBpOB K HAayYHO-HCCIIEAOBATENBCKOW paboTe U
Ie1IarOrMYECKON J1eATEIbHOCTH, CBA3aHHOW C HCIOJIb30BAHUEM BBICOKOMOJIEKYJISPHBIX COEIUHEHUH B
Ka4eCTBE YYaCTHUKOB XMMHUECKUX MPOIIECCOB; a TAKXKe IS MPEOIaBaHMs XUMUYECKUX JUCIUIIINH.

2. MecTo nucuuninibl B cTpykType OIT

Kypc «BBICOKOMONIEKYISIPHbIE COCIUHEHHS» OTHOCUTCS K 0a30BOM yacTh 00pa30BaTENbHON
IPOrpaMMbl M YUTAETCs 00YYaroIUMCs [0CIe U3YyYeHHUs UMU JTUCHMILINH «OpraHuyeckas XUMUs» B 5-
6 cemectpax, «®Pusnyeckas xuMus» B 4-5 cemectpax, 0a3upysach Ha MOITYYEHHBIX MPH UX U3YyUYCHHUH
3HaHUAX (OCHOBBI PEAKIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHWH, peakiuy MOoJIUMMEepHU3aluu U
KOHJICHCAIIUW; Takue (yHIaMEHTaJIbHBIE CBOWCTBAa BEHIECTBA, KaK BSA3KOCTh, MPOBOJUMOCTD,
pPacTBOPUMOCTh U COIYTCTBYIOIIME (PU3MKO-XMMUYECKHUE SsBJICHHs (MPEXIe BCEro cojbBaTalus)).
[TosTOMY CTYAEHT, HAUMHAIOMINN U3Yy4aTh TUCHHUIUIMHY «BBICOKOMOJIEKYIISIPHBIE COSAMHEHUS TOJIKECH
«OCBEKUTbY» CBOM 3HAaHUS 10 OPraHUYECKOM M (U3NYECKON XUMMM, a IpernoAaBarellb MPOBECTU
BXOJIHOW KOHTPOJIb OCTATOYHBIX 3HAHUH B JIF000M IpuemiieMoit popme.

Jli1s OcBOEHHUS JAHHOM JMCUUILUINHBI 00yYarOIUICs TOIDKEH:

3HaTh: OCHOBHBIE KJIACChl OPTAaHUMYECKHX COSAMHEHHH, NX XUMUYECKHE CBOWCTBA,

VYMeTh: NPOBOAUTH HANpPABICHHBIA MOMCK, aHAIM3UPOBATH U peepupoBaTh HAYUHYIO JIUTEpa-
TypYy, BbIpaOaThIBaTh HA OCHOBE €€ PAallMOHAJIBLHOIO aHAJIN3a CBOIO TOUKY 3pEHUS 10 BOIIPOCcaM y4eOHBIX
JUCLUIUIMH ¥ OTCTauBaTh €€ BO BpeMsl JUCKYCCHH;

Hmerp HaBbIKM pabOTHl B J1a0OpaTOpUM OPraHUYECKOTO CHHTE3a, a TAaKXKE C COBPEMEHHBIMH
KOMITbIOTEPHBIMH U MHPOPMALMOHHO-KOMMYHUKAIIMOHHBIMU TEXHOJIOTUSAMHU.

OcBoeHue JaHHOHM TUCHUIUIMHBI OyJeT CIIOCOOCTBOBATH TOTOBHOCTH CTYJIEHTOB K IPOXOKICHUIO
IPOM3BOJICTBEHHON U NPEAIUIUIOMHON MPaKTHK.

3. Illianupyemble pe3yJbTaThl 00yYeHHs M0 JTHCHHUIIJIHHE

3.1. Komnerenuuu, popMHPOBAHHIO KOTOPBIX CIOCOOCTBYET AMCHUIIINHA
OIIK-1 CnocoGeH aHanu3upoBaTh, MHTEPIPETUPOBATH U 0000IIATh PE3YIbTAThl IKCIIEPUMEHTAIIBHBIX U
pPacyeTHO-TEOPETUYECKHX PA0OT XUMHUECKON HApaBIEHHOCTH
OIIK-2 CnocobeH NpoOBOAUTH XWMHUYECKUH OKCIEPUMEHT C HCIOJIb30BAaHUEM COBPEMEHHOTO
00opynoBaHus, cOOI0Aast HOPMbI TEXHUKU 0€30IaCHOCTH
3.2. [lepeyens mNIaHUPYEeMBbIX Ppe3yJabTATOB OOy4YeHUs] MO JAUCHUIIAHE, COOTHECEHHBIX C
UHIUKATOPAMH JTOCTHKeHHs] GOPMHPYeMBbIX KOMIeTeHIN i
3namp: OCHOBBI XMMHH W OCOOCHHOCTH BBICOKOMOJIEKYJISIPHBIX COEJIMHEHHH, 3HATh KJIACCHU(PUKAINN
MOJMMEPOB U HUX BaXHEUIIMX NPEACTAaBUTENSAX, O CTPOCHUHM MAaKpPOMOJEKY1 M HUX IOBEJIECHHH B
pactBopax (OIIK-1);

CTPYKTYpY ¥ OCHOBHBIE (r3ndeckue cBoiicTBax nonmumepHsix ten (OIK-2)

METO/IbI 6e30MacHOro oOparieHus ¢ nonumepamu u ux pacrsopamu (OITK-2);

Ha3BaHHE U Ha3HauYCHHE J1JabOPaTOPHON MOCY b, IPUMEHSIEMOH JIUIsl CHHTE3a, OUUCTKH U
unentudukammu Bemiects (OIK-2);

Ymems: npuMeHATh TOJTYYEHHBIE 3HAHMA OO0 OCOOEHHOCTSAX XHMHUYECKUX U (PU3MUYECKUX CBOMCTB
MIOJIMMEPOB JUTSI PEIICHUS] TEOPETUYECKUX M TPAKTUYECKUX 33a/7a4d B 00JaCTH BHICOKOMOJICKYISIPHBIX
coequnenus (OIK-1);

CaMOCTOSITENIFHO CTaBUTh 3aJ[ady HMCCJICIOBAHUS B TOJIMMEPHBIX CHCTEMax M BHIOMPATh ONMTHMAIIbHBIC
IOyTH ¥ METOJbI pelIeHusl MOJOOHBIX 3a/ad, a Takke OOCYXIaTh pe3yJbTaThbl, IMOJyYEHHBIE MPU UX
PELICHUN; OPUEHTUPOBATHCSI B COBPEMEHHOM JIMTEpAaType MO BBHICOKOMOJIEKYJSIPHBIM COCTUHEHHUSIM U
BECTH HAy4YHYIO TUCKYCCHIO MO BOIIpocaM XUMHH U ¢pu3uku noaumepos (OIIK-1);
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IPOBOAMWTH CTAHJAPTHBIE M3MEPEHHUSA, WCIOJIb3yeMble HJIs HW3Y4YeHHs TOJMMEpPOB, a TaK XKe
OCYIIECTBIISITh C TIOMOIIBIO M3BECTHBIX (OPMYNI M YpaBHEHHMH pacdeTsl (HalpuMep, MOJEKYISPHOM
Macchl OJTUMEPOB); MOIH30BATHCS CIIPABOYHOM JTUTEPATYPON MO BHICOKOMOJIEKYIISIPHBIM COEIMHEHUSIM
(OIIK-2);
UCIIONIB30BATh JJA00PATOPHYIO TIOCYLY, IIPHEMBI B METO/IbI Oe30macHoi padoTs B taboparopuu (OITK-2);
IIPOrHO3UPOBATh MOCIEICTBUS CBOUX ACUCTBUIN C OJUMEPAMH, UX PACTBOPAMHU U OTXOJaMU IIPU
HECOOJIIOICHUH TIPaBUII TEXHUKHU Oe3omacHoi pabotsl (OIIK-2);
Hmemp: HaBBIKH BBIJICTICHUS M YTHUIIU3AIMHU TOJMMEpHbIX MaTepuaios (OIK-1);
HABBIKM MHCTPYMEHTAIbHBIX HCCIIEI0BAHUIN BRICOKOMOJIEKYJIPHBIX COSIMHEHHM C UCTIOIB30BaHUEM
obopynoBanus xummudeckoii taboparopun (OIIK-2);
HaBBIKK 0€30M1aCHOT0 OOpAIIICHHUS C MOJMMEpaMH, UX pactBopamu U otxoaamu (OIIK-2);
HaBBIKH CAaMOCTOSITENIbHOW PabOTHI ¢ Y4eOHOW M HAyYHOH JINTEPATYPOH 110 BBICOKOMOJIEKYIISIPHBIM
coeaunenusnm (OIIK-1);
HaBBIKM CAMOCTOSITEIBHOM PaboThI ¢ cripaBouHoi suteparypoit (OIIK-2).

4. O0beM U coiepKaHHe TN CHUTITIHHBI

O0veM auMCHMIUIMHBI cocTaBisier 5 3auetHbix enuHun (180 akageMuyeckux dYacoB).
4.1. Conep:xaHue TUCHHUILIHHBI 10 pa3aejaM (TeMaM), COOTHECEHHOE ¢ BUJAMH U TPY/A0€MKOCTbHIO
3aHATHI JTeKINOHHO-CEMHHAPCKOI0 THIIA

OO0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENbHON pabOThl 00YYaIOUIErocs Mo IUCIUILINHE
yKa3aH B y4eOHOM IJIaHEe 00pa30BaTEIIbHON TIPOTPaMMBI.

Ne Buaer 3ansaThii, ux @DOpMBI TEKYILETO
/1 Paznenst (TeMsr) = 00beM KOHTPOJISL yCIIEBAEMOCTH
IUCIUAIIINHBL 3
5 3aHsTHS SaHsSTHS DopMbl TPOMEKYTOUHOU
© JIEKI[HOH- naboparop- aTTecTalu
HOTI'O THUIIA HOT'O TUIIA
1. | Beenenue 7 2
2. | Knaccudukanus moimMepoB 7 2 2 OTuer 1O  BBINOJIHEHHIO
n1a00paTopHOii PabOThI

3. | CuHre3 nonmumMepoB 7 12 20 Kontpomnbnas pabora.

OTueThl 1O  BBIMOJHEHUIO
71a00pPaTOPHBIX padoOT

4. | XuMmueckue CBOMCTBA u 7 12 22 KonTponbHas pabora.
XAMUYECKUE MpEeBpaILECHUs OTyeTsl 1O  BBINOJHEHUIO
TIOJTMEPOB n1abopaTOpHBIX padoT

5. | ®usnueckue CBOIiCTBA 7 10 12 OTyeT 1O  BBIIOJHEHUIO
MOJUMEPOB. MakpoMONeKyiIbl | J1abopaTopHOii paboThI
X MOBEJICHUE B PACTBOPAX

6. | [MomumepHbIe TETa 7 10 10 KouTponbHas pabora.

OT4er 1O  BBINOJHEHHIO
Ja0opaTopHBIX padoT

7. | Xumuueckue BOJIOKHA u 7 6 6 Konrtponbnas pabora.
IUIACTUYECKNE MACCHI Orger 1O BBINOJIHCHHIO
nabopaTopHbIX padoT
HToro 3a cemecTp: 54 72 DK3aMeH

4.2. Pa3zBepHyTO€ ONMCAHUE COMEPKAHMS JUCHHILUIAHBI N0 pa3aenaMm (TeMam)
BBenenune
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OCHOBHBIE MTOHATHUS U ONPEICICHUS: TOJIUMEDP, OJUTOMEP, MAKPOMOJIEKYJIA, MOHOMEPHOE 3BEHO,
CTEIIEHb MOJIMMEPU3ALNHU, KOHTYPHAS JJIMHA Lend. MOJEKYIIpHbIE MAacChl U MOJIEKYJISPHO-MAacCOBBIE
pacupenenenus (MMP). BaxHeiimye cBOWCTBa MOJUMEPHBIX BEIIECTB, OOYCIOBJICHHBIC OOJIBIIUMHU
pa3Mepamu, IEeMHBIM CTPOSHUEM U THOKOCThIO MaKpOMOJIEKYJI. Pob MoMMMepoB B KHUBOUM MPUPOE, MX
3HaYeHHE KaK MPOMBIIUICHHBIX MaTepuaioB (IIaCTMACChl, BOJIOKHA U TUICHKH, MOKphITUs). [Ipeamer u
3a/1a4d HAayKd O BBICOKOMOJIEKYJISIPHBIX COEIMHEHMSIX (mojiuMmepax). Mecto Haykud O mojuMepax Kak
CaMOCTOSITENIbHOM (yHIaMEeHTAIbHON 00JacTu 3HAHUS Cpeau APYruX (yHIaMEHTAIbHBIX XUMHYECKHX
HayK.

Knaccupukauus mojsumepon

Knaccudukanus mNOTMMEpPOB B 3aBHUCHMOCTH OT MPOUCXOXACHHS, CHOCco0a TONydeHus,
XMMHUYECKOIO0 COCTaBa M CTPOEHUS OCHOBHOM LIENH, B 3aBUCUMOCTH OT TOMIOJOTMH MaKpPOMOJEKYIL.
[Ipupoaubie U CUHTETHYECKUE TOJUMEpbl. OpraHuyeckue, 3JIEMEHTOPTraHUYECKUEe U HEOPTaHMYECKHE
nojuMepsl. JIMHeWHble, pPAa3BETBJICHHbBIC, JIECTHUYHBIE M CIIWTbIE MOJUMEpPHL. ['oMomnoinmepsl,
COTIOJIUMEPHI, OJIOKCOMOIUMEPHI, IPUBUTHIE COMOIUMEPHI. [ OMOIIETIHBIE U TE€TEPOICTTHBIE MOJTUMEPHI.
XuMuyeckas Kiaccuuraius noJIuMepoB.

CuHTe3 M0JIMMEpPOB.

Krnaccudukanys oCHOBHBIX METOAOB MoOdydeHHs monuMepoB. llommmepusanus. Peakimonnas
CIIOCOOHOCTP  MOHOMEPOB M paaukaioB. TepmoauHamuka mnonumepuszanuu. llonstue o
MOJIMMEPU3ALUOHHO-ICTIOJIMMEPU3AIUOHHOM PaBHOBECHU. Knaccudukanus LIETTHBIX
MOJMMEPU3ALMOHHBIX MpoleccoB. PaaukanbHas nonuMmepusauud. WHUIMUpPOBAHHWE paJvKaIbHON
nojiuMepusanuu. Buabpl MHUIMMpPOBaHMS, HMX  JIOCTOMHCTBA W HENOCTaTKU. XHMHYECKOE
WHULIMUPOBAHUE, TUIIBI MHULIMATOPOB. OKHUCIUTEILHO-BOCCTAHOBUTEIBHOEC HHUIIMUpOBaHue. Peakiuun
pocra, oOpbiBa W mepenaun nenud. KuHeTWka paJuKalbHOM MOJIMMEpPU3aldd MPHU MaJbIX CTEMEHSIX
npeBpamieHus. [loHsATHE O KBa3UCTAMOHAPHOM COCTOSIHUHM. BbIBOA W aHamu3 KHUHETUYECKOTO
YpaBHEHUsl paJUKAIBbHOM moiuMepu3anuu. BiusHue ycnoBuil MNpoBeAEHUS MOIMMEPU3ALUU Ha
CKOPOCTh U CTEMEHb MoJinMepu3anuu. MHrudupoBanue noauMepusanun. MexaHu3M UHTHOUPOBAHMS.
PanukanpHas comonuMepu3anus. YpaBHEHHE cocTaBa comonumepoB. (CrocoObl  MpoOBeIeHUs
MOJIMMEPHU3ALIUN: B MacCe, B paCTBOPE, B CYCIIEH3UH U B SMYJIbCUU.

Karnonnas monumepuzanus. XapakTepUCTHKAa MOHOMEPOB, CIIOCOOHBIX BCTYINAaTh B KATHOHHYIO
nonuMepusanuio. Katanuzaropel u cokatanuzatopbl. POCT u orpaHrudeHHe pocTa Henel npu KaTHOHHON
nonuMepusanuu. BnusHaue npupoasl pactBoputens. OOphIB 1enel mpu KaTHOHHON MOTUMEPH3aIIH.

AHHMOHHas TMOJUMEpPHU3aIns. XapaKTepUCTHUKAa MOHOMEPOB, CIIOCOOHBIX BCTYIATh B aHHMOHHYIO
nonumepusanuto. KatanuzaTtopel aHMOHHOW mojauMmepu3auud. HUIMMpOBaHUE, POCT U OTPAHUYEHHE
pocTa 1enei npu aHMOHHOM nosmMepu3anuu. “YKuBbie memnu’.

[TonsTne o crepeocnenupUyeckoil MOMTUMEpHU3aAIMKH. ATaKTUYECKHE, H30TAKTUYECKHE,
CHH/IMOTAKTUYECKUE MOJUMEPBL. [IpuHIMMIBI CHHTE3a CTEpEeOpEeryapHbIX MoJuMepoB. KaramuszaTopsl
[Turnepa-Hatra. Mexanusm crepeocnenupuuecKoi moJIumMepu3aim.

Crynenyatas nonuMepusanus. [lomuMepusanusi HHKIMYECKUX coequHeHuid. [luknnueckas
nonuMepu3arnus. [lomuMmepuszamuss ¢ oOpa3oBaHHEM  TOJUMEPOB  TPEXMEPHOW  CTPYKTYPBHI.
HNonooOmennbie cmounbl. Comonmmepu3anus. THIbl COMONMMMEpPOB. PaaukanbHas COMOJMMepU3aIiusl.
CriocoObl cHHTE3a TPUBUTHIX U OJIOK-COTOTMMEPOB.

ITonmmkoHgeHCAITHA. Tuner peakuuii MOJIMKOHJICHCAIIMH. OcHOBHEBIE pa3nuuns
MOJIMMEPU3ALMOHHBIX U MOJIMKOH/ICHCAIIMOHHBIX MPOIECCOB. BiusHNe CTpOEHUsI HCXOIHBIX BEIIECTB Ha
WX CHOCOOHOCTh K TIOJIMKOHJCHCAIIMMM M CBOMCTBAa 0Opa3ylommxcs MojauMepoB. PaBHoOBecHas
MOJIMKOHACHCAMs. MeXxaHu3M pPaBHOBECHON TMOJMUKOHJEeHcau. KuHeTnka MNOJUKOHIEHCAIUU.
Brusaue ¢$hakTopoB Ha MPOIECC PABHOBECHOHM MOJMKOHAECHCAuH. [IpoBeeHNe MOJMKOHICHCAIIMH B
pacmiaBe, B pacTBOope U Ha Tpanune pasgena (a3. CrnocoObl TpoOBeNeHHS PaBHOBECHOU
noymKoHAeHcau. HepaBHoBecHass monukoHmeHcanus. CrnocoObl  mpoBeneHus. MexdazHas
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noiaukoHjeHcanus. OCHOBHbIE 3aKOHOMEpPHOCTH Mex(da3Hoil nomukoHjeHcanuu. HenocraTku.
ITonukonaeHcanus B pacTBope. TpexMepHas MOIMKOHICHCALU.

XumMuyeckHe CBOMCTBa U XUMHYeCKHe NTPeBpalleHusl MOJTUMEPOB.

OCOoOEHHOCTH XMMHUYECKUX PEaKLUUi B MOJIMMEpaxX M0 CPABHEHUIO C XMMUYECKUMHU CBOMCTBAMHU
HU3KOMOJICKYJIAPHBIX ~coelMHeHMH. Peakuuu npecTpykumu W CTpykrypupoBanHus. OcobeHHoCTH
PEAKIIMOHHON CIIOCOOHOCTU (PYHKLMOHAJIBHBIX TPYII MaKpOMOJIEKYJ. XHMUYECKHE peakluu, He
OPUBOJALIME K M3MEHEHHUIO CTENEHM [OJMMEpPU3alid MaKpOMOJEKYJ: IOJIMMEpaHaJIOTnyHbIe
IpPEBpalliCHUs] M BHYTPUMOJEKYJSPHbIE peakuMU. THUMbl NOJMMEPAHAJIOIMYHBIX INPEBPALICHUH U
BHYTPUMOJIEKYJSIPHBIX peakuuid. [Ipumepbl MCHOIb30BaHUS MOJMMEPAHAIOTUYHBIX MPEBpAICHUN U
BHYTPUMOJIEKYJIIPHBIX PEAKLMH AJIS OTy4€HHUs] HOBBIX I1OJINMEPOB.

XUMUYECKUE pEaKLMH, NMPUBOAAIIME K W3MEHEHUIO CTENEHU IMOJMMEPHU3AlM MaKpOMOJIEKYI.
JlecTpyKuusi HOJUMEpPOB M €€ MeXaHu3M. Bunel npectpykumu. Tepmudeckas, (OTOXHMHYECKas,
paavallMOHHAs, MEXaHW4YecKas, XHMMHMUecKas, OKHUCIUTEeNbHAas W Ouosioruueckas AECTPYKIUS.
[TpuHIMIBI CTAOUIN3ALMH TOTMMEPOB.

Peakuuu cTpykTypupoBaHus. XUMHYECKOe CTpykTypupoBaHue. CHIMBaHUE IOJIMMEPOB
(ByJIKaHM3aLUsl KaydyKOB, OTBEpPXJIEHUE SMOKCUAHBIX cMOJ). Mcroiab30BaHME XMMMUYECKUX PEeaKIMi
MaKpOMOJIEKYJ IS XUMHYECKOTO M CTPYKTYPHO-XMMHUYECKOTO MOIU(MUIIMPOBAHUS TTOJIMMEPHBIX
MaTepHaIOB U U3ACIHM.

MakpomoJieKyJIbl H X N0Be/IeHHe B PacTBOpax

Kondurypauuss  Makpomoiekyiabl W KOH(puUrypauuoHHas  u3omepus.  JlokanbHble
KOH(HUTypaMOHHBIE U30MEpPhl B MAaKPOMOJIEKYJIaX MOJIMMEPOB MOHO3aMEUICHHBIX 3TUJICHOB M JIHEHOB.
Crepeoperyiisipable Makpomosiekyibl. Kondopmarus MakpoMosieKysbl 1 KOH(OpMallMOHHAs U30Mepusl.
BayTtpumonekyssipHoe BpalieHne W THOKOCTh MakpoMOJeKyibl. KonndecTBeHHBIE XapaKTEPUCTHKU
rMOKOCTH MakKpOMOJIEKYJ (CpeHee pPacCTOSHUE MEXAy KOHIAMM LEeNH, PaguyC MaKpOMOJIEKYJIbI,
CTaTUCTUYECKUIN CETMEHT, NepCUcTeHTHas JinHa). CBOOOJHOCOUIEHEHHAS LIETIh KaK M1eaIu3upOBaHHas
MoJeNnb THUOKOM MakpoMmoJekynabl. DOyHKIUS paclpeneneHuss pacCTOSHUM MeXIy KOHIAMH
CBOOOJHOCOUIEHEHHON Lienu (rayccoBbl kiyOku). CpenHue pa3Mepbl MaKpOMOJIEKYNBl C Y4ETOM
MIOCTOSIHCTBA BAJICHTHBIX YIJIOB. DHepreTndyeckue Oapbepbl BHYTPEHHETO BpPALICHUS; IOHATHE O
IpUpOJIe TOpPMO3siiero mnoreHuuana. IloBopoTHele u30Mepbl U THOKOCTH pealbHbIX Ienei. CBs3b
TMOKOCTH (PKECTKOCTH) MAaKpOMOJIEKYJ] C HMX XHMHUYECKUM CTpOEHHEM: (PAaKTOpbI, BIMAIOLIME Ha
TMOKOCTh PEATIbHBIX LIETIEH.

Makpomonekynsl B pacTBOpax. TepMOOMHAMUYECKMM  KpUTEPUH  PACTBOPUMOCTH H
JI0Ka3aTeNbCTBO TEPMOJAMHAMUYECKOM pPaBHOBECHOCTH pacTBOpoB. MDa3oBble IuarpaMMbl CHCTEM
NOJIMMEP — pacTBOpUTeNb. KpuTnuecknue TemnepaTypsl pacTBOpeHHs. TepMOIMHAMUYECKOE NTOBEIECHUE
MakpOMOJIEKYJl B pacTBOpe U €ro OCOOEHHOCTH 110 CpPaBHEHHIO C TIOBEJIEHUEM MOJEKYI
HU3KOMOJIEKYJISIDHBIX BEIIECTB. YpPaBHEHUE COCTOSHUS IOJIMMEpa B pacTBope. Bropoil BupHanbHBIN
koaddurment u O-remmneparypa (0-ycioBusi). HeBo3myieHHbIe pa3Mepbl MaKpOMOJIEKYJIIBI B pACTBOPE U
OLIEHKU THOKOCTH.

OnpeneneHne CpeaHEYUCIOBONM MOJEKYJISIPHOM MacChl W3 JAaHHBIX [0 OCMOTHYECKOMY
JIABJICHUIO PACTBOPOB MOJIUMEPOB. DHU3MKO-XMMUYECKHE OCHOBBI (DPAKIIMOHUPOBAHMS TOJHUMEPOB.
CBeTopaccesHHe Kak METOJ ONPEIEIICHUS CPETHEBECOBOM MOJIEKYJISIPHOM MacChl OJUMEPOB.

I'maponvHaMHuUeCKUEe CBOMCTBA MAaKpOMOJIEKYJ B pacTBopax. Bs3kocTh pa30aBieHHBIX
pactBopoB. [IpuBeneHHas W xapaKTepucTHUecKas BS3KOCTb. CBSI3b XapaKTEPUCTUUYECKOM BS3KOCTH C
MOJIEKYJISIDHOM Maccoll W CpeAHMMM pa3MepaMH MaKpOMOJIEKyd. BucCko3uMeTpus Kak MeToJ
ONpeZieNieHUs]  CPEJAHEBSI3KOCTHOM  MOJEKyJIsApHOM Macchl. MoHusupyromuecs MaKpOMOJIEKYIIbI
(MONTMANIEKTPOIUTHI). XUMHUUECKUE U (PU3NKO-XUMHUECKHUE OCOOCHHOCTH MOBEACHUS MOHU3UPYIOIINXCS
MaKpOMOJIEKYJ (ITOJIMKHUCIIOT, MOJIMOCHOBAaHUM M ux cosneii). KoanuecTBeHHbIE XapaKTEPUCTUKH CHIIBI
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HOJMKUCIOT U NojrocHoBaHUH. KoonepaTuBHble KOHPOPMALIMOHHBIE IPEBPALIEHNS HOHU3UPYIOILUXCS
MOJIUIETITHIOB B pacTBOpax. AMQOTEpHbIE TMONMUINEKTPOIUTE. KOHIIEHTPHPOBAHHBIE PACTBOPHI
IIOJIMMEPOB M Tremd. Accounuanus MAakpoOMOJIEKYJ B KOHLUEHTPUPOBAHHBIX — pPacTBOpax U
CTpYKTYypooOpa3zoBanue. XXUIKOKPHCTAIIINYECKOE COCTOSTHUE JKECTKOLICTTHBIX MTOJIMMEPOB.

[MonumepHbIe TeA.

CtpykTypa 1 OCHOBHBIE (pU3MUECKHEe CBOMCTBA MOJUMEPHBIX Tell. OCOOEHHOCTH MOJIEKYIISIPHOTO
CTPOCHHS TIOJMMEPOB W TMPUHIUIIOB YITAKOBKH MaKPOMOJICKYJI. AMOpP(HBIE U KPHCTAUIMYECKUE
MOJIUMEPBI. Y CIIOBHSI, HEOOXOIMMBIE JUIsl KpUCTAILTU3alMK oduMepoB. TeMiieparypa KpucTaiu3aluu
u Temmeparypa 1uaBieHus. CTpykTypa H HaJIMOJICKYJIpHAs OpraHU3alus KPUCTAITMYECKUX
MIOJIMMEPOB.

Tpu ¢usmueckux cocTossHUS aMOPQHBIX TOJUMEPOB. TepMOMEXaHHMYECKHE KPHUBHIC.
BricokoanacTuueckoe cocrosiHue. TepMOIMHAMHMKA U MOJIEKYJIIPHBIA MEXaHU3M BBICOKO3JIACTUYECKUX
nedopmaruii. Penakcannonubie siBieHUsT B monumepax. CtekinoobpaszHoe coctossHue. OcoOeHHOCTH
MOJIMMEPHBIX CTEKOJI. BBIHYK/I€HHAsI 3JTACTUYHOCTbh U U30TEPMBI pacTsbKeHUsl. MexaHu3M BbIHYKI€HHO-
anmactudeckor aedopmanmu. XpymKkocTh MOJUMEPOB. BsiskoTekydee coctosiHue. MeXaHH3M BS3KOTO
tTeueHusi. KpuBble TeueHus: MoaumMepoB. 3aBUCUMOCTh TEMIIEPATYPbI BA3KOIO TEUEHHUS OT MOJIEKYJIIPHON
maccel. [Inactudukamuss mommmepoB. [IpaBuina oO0OBEMHBIX W MOJSPHBIX goJiel. CBoOKCTBa
KPUCTAJUIMYECKUX MOJUMepOoB. TepMOMeXaHNYECKUE KPUBbIE KPUCTAINIMYECKUX U KPUCTAJUIU3YIOLIUXCS
aMop(HBIX TOIUMEPOB. M30TepMBI pacTSDKCHUS M MOJICKYJSIDHBIM MEXaHH3M “‘XOJIOJHOTO TEUCHUS
KPUCTAJUIMYECKUX MOJUMEPOB U MOJIUMEPHBIX CTEKOJI MPU PACTAKEHUU. J[OITrOBEUHOCTh MOIUMEPHBIX
MaTepuanioB. MexaHu3M pa3pylieHus: noaumMepoB. OpUEHTUPOBAHHBIE CTPYKTYPhl KPUCTAJUTMUYECKUX U
aMOp(HBIX MOIUMEpPOB. AHHU3OTPONHsSI MeXaHW4YeckuX cBoWcTB. CrmocoObl opueHTarmu. [IpuHIUIBI
dbopMHUpPOBaHMS OPUEHTUPOBAHHBIX BOJIOKOH U IJICHOK U3 PACIJIaBOB U PACTBOPOB.

XuMHYecKHe BOJIOKHA U MJIACTHYECKHE MACCHI.

MupoBoe MpPOU3BOACTBO TMOJIMMEPHBIX MaTepHalloB. XHMHUYEeCKHe BOJIOKHA. CrocoOsbl
npousBojcTBa. Knaccudukanus. Ilnactmaccel. CrocoObl mnepepaOOTKM MOJMMEPOB B M3AETUS.
CuHTeTHYeCKHE KayuyKH.

HUcnonp3oBanue MOJIMMEPHBIX MaTCpHUalIOB B HOBC@HHGBHOﬁ JKH3HH 4YeJI0BEKa. DKOJIOTHYECKHUE
po0JIeMbl, CBA3aHHBIE C UCIOJIb30BAHUEM BBHICOKOMOJIEKYIISIPHBIX coenuHeHui. [lepepaboTka 0TX010B
HOJMMEPHBIX MaTepuanos. [Ipobiema «HaHOIIACTOBY.

5. O6pa3zoBarejibHbIe TEXHOJIOTHHI
[lpu peanuszanuu JUCHUIUIUHBI ~ «BBICOKOMOJIEKYISIPHBIE  COEAMHEHUS»  HCIOJIb3YIOTCS
cienyrolre 00pa3oBaTeIbHbIE TEXHOJIOTHH:

—~ UWHTEPaKTHBHBIE TeXHONIOTUHU (Oecedpl M JUCKYCCHUHU TO Y3JIOBBIM BOIPOCAM TEMbl 3aHATUN U TIO
OCMBICIICHUIO 3HAYUMOCTH MPUMEHEHHSI COBPEMEHHBIX CPEJICTB OIEHKH YYEOHBIX JOCTHIKEHUN);

- HKT-texHonoruu (oAroToBKa COOOIIEHUH 1 MPE3EHTAIN 110 MPEI0KEHHBIM BOIPOCAaM, TTOUCK
MCTOYHHKOB MH(popMmaruu B IHTepHETE, paboTa ¢ MaTepuaiamMu, pa3MEIIeHHBIMU Ha CAiTax U
o0pa3oBaTenbHBIX TOpTaJIax);

— TEXHOJIOTHS] KOHTEKCTHOTO 00y4YeHUs (CBS3h U3y4aeMOro MaTepuaia ¢ TeOpruel U MPaKTUKOM
pohecCHOHANBEHOM NeSTENLHOCTH);

- TtexHosorus AuddepeHIMpoBaHHOTO 01X0/1a (10 HHTEpecaM CTYACHTOB).

- peiTHHrOBas (Ha OCHOBE TMOJIOKEHHS O PEUTHUHTE A7 OMOJIOrO-XUMHYECKOro (haKyabTeTa) Kak
OCHOBHAs TEXHOJIOTUS OIEHKH YYEOHBIX JTOCTHKEHUHN CTYJEHTOB IO KypCY.

[lepeuenn UH(GOPMaITMOHHBIX TEXHOJIOTHH, HCIIOJIb3YEMBIX npu OCYILIECTBIIEHUU
00pa3zoBaTenbHOrO TMporecca Mo JAUCIHUIUIMHE: TEXHOJIOTHU CMENIAHHOTO 00y4YeHus (MCIOJIb30BaHUE
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OUOC «Moii yauBepcuTeT» npu padoTe HaJl YepHOBUKOM pedepara).
6. YueOHO-MeTOAMYECKOe 00ecreYeHre CaMOCTOSITeIbHOM padoThl 00y4aloLIUXCst

CamocTtosTenbHas paboTa CTYIACHTOB 3aKJIIOYaeTcs B MOATOTOBKE K HAMMCAHUIO KOHTPOJBHBIX
paboT M HamHMCaHUIO U 3amuTe pedeparoB ¢ Mpe3eHTanuel 1o BeIOpaHHON Teme. OOecnedmBaeTcs
yaeOHbpIM 1ocoOuem: Kitoee M.B. Bricokomonekynspubie coemuHeHus. Kypc nekmuii. Usn.
«MBan.roc.ya-t». UBanoo, 2008— 160 c. (Haxoautcs Ha Kadeape B AIEKTPOHHOM BHJIE), KPOME ITOTO
METOJMYECKHII MaTepuan IO OO0ECIEeYeHUI0 CAMOCTOATEIbHOW pPa0OThl CTYIEHTOB IPUBOJUTCS B
[Tpunoxenun 1 k padoueit nporpamme aucuumiuasl B JUOC «Moit yHuBepcuTeT» (COIepKuT rpaduk
MPAKTUYECKUX 3aHATUH, BOMPOCHI K KOHTPOJBHBIM paboTaM U IK3aMeHy, TpeOboBaHUs K pedepary u
NPE3EHTAIHH.

7. XapakTepHCTHKA OLIEHOYHBIX CPEeICTB /IS TeKYyllero KOHTPOJISI YCIIeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTAUHN 00YYAIOLIUXCS N0 TUCHHUIIIMHE

B pamkax peUTHHroBOW cHCTEMBbl OLIEHKH 3HAHUI O0O0YyYaloIIUXCs OHOJIOTr0-XMMHYECKOTrO
dakynbTera, 00yJaronIuiics MOXKeT HaOpaTh MO JAHHOW AWCHHUILIHHE MakCUMalIbHO 100 peHTHHIOBBIX
0asioB.

Texkymmii KOHTPOJIb. B 11€710M 10 KypCy MpPenlyCMOTPEHO BBIIIOJHEHUE TPEX KOHTPOJIbHBIX U 8
nabopaTopHbIX paboT. B TeyeHne kax10il TpeTu cemecTpa CTYIEHT 00s13aH BBIMOIHUTH | KOHTPOJIBHYIO
pabotry u 2-3 maboparopHbie paboThl. KoHTponbHBIE W JabOpaTopHBIE PabOTHI OIICHHUBAIOTCS. 3a
KOKIYI0 TPETh CeMecTpa CTYIEHT MokeT Ha0parh 20 6aiioB, KOTOPBIE CKJIAIBIBAIOTCS W3 OLICHOK 3a
KOHTPOJIbHYIO PabOTy M OTYETHI MO JlabopaTopHBIM paboram. MTOTOBBI KOHTPOJIH — 3K3ameH. s
JIOTIYCKa K K3aMEHY CTYJEHT JOJKEH BHITIOJHUTH BECh J1A0OpAaTOPHBIN MPAKTUKYM U HaOpaTh HE MEHEe
35 6ayoB u3 60 BO3MOXKHBIX.

Jk3aMeH (MUCbMEHHBbINH) MPOBOAMWTCA B KOHIIE 7 CeMecTpa C IeNIbI0 MPOBEPKH YCBOCHHS
cTrynentamu Kypca. buner cocrout u3 3 BompocoB. Cymmapssiii 0amn 3a sk3ameHn — 40. [lepBoiii u
BTOPOI1 BOMPOCHI 3K3aMEHAIIMOHHOTO OUJieTa — TEOPeTUUYECKUEe U OlleHuBatoTcs o 15 6amnos. Tperuit
BOIIPOC — TMPAKTUUECKUM U 3aKIIOYaeTcss B KiaccH(HUKalUM TOJMMEPOB (B KaKIOM OuiieTe CBOM
nonuMep) Bcemu crocobamu. MakcuManbHas orieHka — 10 6amnoB. OlieHKa Ha 9K3aMeHe CKIIaJbIBaeTCs
13 0aJIJIOB, MOJIYYEHHBIX 32 3 Bompoca. MUHHMabHas cymma 6amuioB Ha dk3amene — 20.

TakuMm 06pazom, oOI1as OlleHKa 3a MPEAMET CKJIaIbIBAeTCs U3 OANJIOB, MOTYYSHHBIX Ha IK3aMEHe,
1 0ayuIoB, OJIYYEHHBIX B ceMecTpe. 3a cymMy OauioB 85 u 6osee — «5» (oTiuuHo), ot 70 10 84 — «4»
(xopo1o), oT 55 10 69 — «3» (YAOBIETBOPUTENHHO).

Crynentsl, HaOpaBiIie B cemectpe 55 u Oojee 6anoB, MOTYT HOJYyYUTh B KauecTBe npuza 30
0alIoB U OCBOOOXKAAIOTCS OT dK3aMeHa ¢ OLleHKOU «5» (oTinuuHo). CTyneHThl, HaOpaBIIe B CEMECTpe
ot 50 go 54 GamioB, MOTYT MOJYYUTh B KadecTBe mpu3a 20 O6aII0B M 0OCBOOOXKIAIOTCS OT DK3aMeHa C
oteHkoM «4» (xoporo). CTyneHTsl, HaOpaBiue B ceMmecTpe 45-49 6amioB, MOTYT IONYYUTh B Ka4eCTBE
npu3a 10 GamioB U OCBOOOXKIAIOTCA OT IK3aMeHa C OLEHKOW «3» (ymoBIeTBOpHUTENbHO). CTYIEHTHI,
JKENAoIIMe TMOBBICUTH OIIEHKY, UMEIOT MPaBO CIaTh YK3aMEH, HeCMOTpsl Ha ocBoOoxaeHue. [Ipu aToM
BMECTO NMPHU30BbIX OaIoB K OajiaM, MOJYYEHHBIM B CEMECTpE, J00aBIISIOTCS Oauibl, MOJyYeHHbIE Ha
9K3aMEHe.

TumoBele BapWaHTHl OMJIETOB IS TEKYIIETO KOHTPOJS M DK3aMeHa MpEeJCTaBlIeHB B (oHe
oneHouHbIX cpencts ([Ipunoxenue 2).

8. YueOHO-MeTOAMYeCKOe M MH(OPMALMOHHOE 00ecnievyeHre TUCHHIIUHBI

OcHOBHas nuTeparypa:

1. 3akupoma, JL.}O. Xumus u ¢usuka nomumepoB : yueOHoe mnocodbue / JLIO. 3akuposa,
I0.H. Xakumymnun ; MunucrepctBo oOpazoBanusi U Hayku Poccum, denepaibHOE TOCYIapCTBEHHOE
OropKeTHOe 00pa3oBaTeNIbHOE YUPEXKACHUE BBICIIETO MpodeccuoHanbHOro obpaszoBanus «KazaHckuii
HallMOHAJIBHBIA HCCIIEIOBATENIbCKUIT TEXHOJIOTUYECKUU YyHHBepcuTeT». - Kazanb : M3marenbcTBO
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KHUTY, 2012. - Y. 1. Xumug. - 156 c. : Ttadm., cxem. - ISBN 978-5-7882-1372-9 ; To xe
[DnexTponnsii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=258759

2. What are polymers?: (Yro Takoe momumepni?) : ydebnoe mocodbue / HO.H. 3uarmuHoBsa,
A.H. be3pykos, 3.0. BaneeBa, /I.A.PomanoB ; MunucrepctBo oOpa3oBaHuss U Hayku Poccuu,
QenepalibHOE  TOCYIAapCTBEHHOE  OIO/UKETHOE  00pa3oBaTeNbHOE  YUYPEKICHHE  BBICIIETO
npodeccnoHanbHOT0 00pazoBanus «Ka3zaHCKHIT HAITMOHATBHBIA UCCIICOBATEILCKAN TEXHOJIOTHUSCKUN
yHUBEpCUTET». - 131, 2-¢, z[on - Kazansp : Usnareascteo KHUTY, 2013. - 120 c. : Tada. - ISBN 978-5-
7882-1428- 3 To xKe [D51eKTpOHHBII pecypc]. -
URL: http://biblioclub. ru/mdex php?page=book&id=258762

3. MexaHnueckue CBONCTBa TOJUMEPHBIX MarepwalioB : ydeOHoe mocodme / denepanbHOe
rocy/IapcTBEHHOE OIO/PKETHOE 00pa3oBaTelNbHOE  YUYPEKICHHE BBICHIETO  MPOQPECCHOHATBHOIO
oOpa3zoBanus «Ka3zaHCkuil HALIMOHAJIBHBIN UCCIIEI0BATEILCKUN TEXHOIOTMUYECKUM YHUBEPCUTETY ; COCT.
B.H. Anekcanapos, M.P. I'n6anymnus, I1.0. Cadbponos u np. - Kazans : U3natenscteo KHUTY, 2011.
- 79 c. : mi., Tabm., cxem. - bubmmorp. B kH. - ISBN 978-5-7882-1098-8 ; To ke [D1eKTpoHHBIN pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=258705

4. Ky3neroBa, O.H. OOmas xumudeckas TEXHOJIOTHUS TIOJIMMEpPOB : ydeOHOe mocobme /
O.H. Ky3nenosa, C.}O. Codpruna ; @DenepalibHOe areHTCTBO MO oOpa3oBaHHIO, ['ocymapcTBeHHOE
o0Opa3oBaTeNlbHOE  YYPESKICHHWE  BBICIIET0  IpodeccnoHambHOro  oOpasoBanus  «Kazanckwii
roCy/IapCTBEHHBIN TeXHOJIOTHYeCKHil yHuBepcute». - Kazanp : KI'TY, 2010. - 137 c. : un.,radm., cxem.
- ISBN 978-5-7882-0939-5 ; To xKe [DnexTpoHHBII pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=258949

JlononHuTENBHAS IUTEPATYpA:

1. JlaBnerOaeBa, 1.M. Xumus u TEXHOJOTHSI CHHTETHUECKOTO Kaydyka : ydeOHoe mocobdue /
N.M. JlaBner6aeBa, E.W. I'puropreB ; MunuctepcTBo o0pa3oBanus u Hayku Poccuiickoit @eneparum,
['ocynmapctBeHHOE 00pa3zoBaTeNbHOE YYpEXKICHHE BBICHIETO MpodecCHOHATBHOTO 00pa3oBaHUs
«Ka3zaHckuii rocynapcTBeHHbIN TexHoOJoruueckuit ynusepcutet». - Kazans : KI'TY, 2010. - 114 c. :
tabm., cxem. - ISBN  978-5-7882-0967-8 ; To ke [DnexkTpoHHBI pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=258861

2. HaHOKOMMO3UTHI Ha OCHOBE MOJIHOJIEPUHOB M Kay4yKOB CO CIIOMCTHIMU CHUIIUKATaMU : yueOHOe
nocobue / EM. I'otimu06, C.U. Bonbdceon, C.B. Haymos u ap. ; MunucrepctBo 00pazoBaHusi U HayKu
Poccuiickoii ®@enepannn, denepanbHoe TOCyIapCTBEHHOE OIOKETHOE 00pa3oBaTeNbHOE YUpEeKICHUE
BBICHIETO TpopecCHOHaNIbHOTO  00pa3oBanusi «Ka3aHCKMII HAIIMOHATBHBIA  HCCIIEAOBATEIbCKUN
TeXHOJIOTH4ecKuil yHuBepcuter». - Kazanp : KHUTY, 2011. - 104 c. : un., Tabn. - bubauorp. B KH. -
ISBN 978-5-7882-1263-0 ; To xKe [DnmexTpoHHBII pecypcl]. -
URL: http://biblioclub.ru/index.php?page=book&id=258771

3. Crammaptu3anus ¥ cepTU(UKAINS TOJTMMEPOB M KOMIIO3UTOB Ha UX OCHOBE : yudeOHOE Tocooue
/ T.A. Kyteipes, T.P. leGepaeeB, C.C. AxtamoBa, A.W. Pomammua ; ®enepaibHoe areHTCTBO IO
obpaszoBanuto, ['ocymapcTBeHHOE 00pa3oBaTebHOE YyupexjeHue Briciuiero mpodeccuoHaIbHOTO
oOpa3oBanus KazaHckuii rocy1apcTBEHHBIA TEXHOJIOTHUECKUN yHUBEpCUTET. - Kazanp : M3mparenscTBo
KHUTY, 2010. - 167 c. : wn., Tabn., cxeM. - bubmuorp. B kH.. - ISBN 978-5-7882-0947-0 ; To xe
[Onextponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=259014

Pecypcel nHpOpMaMOHHO-TEIEKOMMYHUKAIMOHHON ceT «HTepHeT»:

Cucrema »DIEKTPOHHON TOJAEPKKH oOpa3oBarenbHOro rmpoiecca «Moil yHUBEpPCHTET»
https://uni.ivanovo.ac.ru

[TpodeccrnonansHbie 6a3bl TaHHBIX U HHPOPMAIIMOHHO-CIIPABOYHBIE CHCTEMBI:

OBbC «YHuBepcureTckas Onbmnorexa omtam» Www.biblioclub.ru

Onekrponnas oudianorexa MBI'Y _http://lib.ivanovo.ac.ru

Dnextponnsiii kataror Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek
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[Iporpammuoe obOecnedeHue: omepanuoHHas cuctemMa Microsoft Windows, maker o¢uCHBIX
nporpamm  Microsoft Office wu(wmm) LibreOffice, wuntepuer-Opaysep Internet Explorer, Moii
YHUBEPCUTET.

9. MaTepunajibHO-TeXHHYecKoe o0ecneyeHue T CIUTITHHBI

VY4eOHbIe ayIUTOPUU:

- JUIA TIPOBEJICHUS 3aHATUH JIGKIMOHHOTO THMA C KOMILICKTOM CHEIHMATM3MPOBAHHON Y4eOHOMH
MeOenu W TEeXHUYECKMMHU CpeICTBaMU OOYyYeHHMs, CIOyXallUMU [UIsl TpPEeJoCTaBlIeHUs y4dyeOHOU
uHpopManuu O0JIBIION ayIUTOPHH;

- JUId TPOBEICHHS, KOHCYIbTAl[Mii, TEKYIIEro KOHTPOJIS W MPOMEXKYTOYHOW aTTecTalluu C
KOMILJIEKTOM CHEIHATU3UPOBAHHON yueOHOM MeOeH U TEXHUUECKUMU CPEICTBAMH 00yUeHUS;

Jlaboparopus, ocHallleHHas JJabopaTOPHBIM 000PYAOBAHUEM, KOMIUIEKTOM CHEIMAIN3UPOBAHHON
y4eOHOI MeOenu 1 TEXHUYECKUMH CPEICTBAMH 00ydeHUsI.

[Tomemienue aJis CaMOCTOSITENILHOM pPabOThI, OCHAIIEHHOE KOMILJIEKTOM CHEIHaTU3HUpPOBAHHON
yueOHOIM MeOenH, KOMITBIOTEPHOW TEXHHKOW C BO3MOXHOCTBIO MOAKITIOYCHUS K cetH «HTepHeT» n
obecnieuenueM gocrymna B DUOC.

JleMoHCcTpalMoHHOE 00OpYy/IOBAaHUE U YYEOHO-HAIJISIAHBIE MOCOOMS JUIsl 3aHATUN JIEKIIMOHHOIO
TUIIA, 00ECTIeYNBAIOIIUE TEMAaTHYECKUE UIUTFOCTPALIUU.
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ABTOp padoueii mporpaMMbl IMCUHMILTHHBI: podeccop Kadeapsl GyHIaMEHTATBHOU U
NPUKIAAHON XuMuH, ipod., 1.x.H. KimoeB M.B.

[IporpamMmma paccMoTpeHa M yTBepXkJAe€Ha Ha 3acenaHuu kadeapbl (yHIAMEHTAIbHOMN
npuxnagHoi xumuu 31 asrycra 2021 r., nporokon Ne 1.

[Tporpamma oGHOBIIEHA

MIPOTOKOJ 3acenanus kadeapn Ne 0T « » 20 T
CornacoBaHo:
PykoBoautens OII T.II. KycroBa

(mozmucs)

[Tporpamma oGHOBIICHA

MIPOTOKOI 3aceanus kadeapnl Ne OT « » 20 T
CornacoBaHo:
PyxoBonurens Ol T.II. KyctoBa

(mozrucs)

[Tporpamma oGHOBIIEHA

MIPOTOKOI 3aceanus kadeapnl Ne OT « » 20 T
CornacoBaHo:
PyxoBonurens Ol T.II. KyctoBa

(mozrucs)



