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1. HEJIN 1 3AJJAYU OCBOEHUSA TUCIUIIVIMHBI (MO AYJIA, ITIPAKTHUKNA).

B THUIT IMTPAKTUKW. CIT b 1 ®OPMA (POPMbBI EE IMPOBEJIEHWA,
Llenbto Kypca sIBIsI€TCS OBIAZCHNUE CTYJCHTaMI KOMIUIEKCa 3HAaHNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUH PEaKLUAMU LEITHOU U CTYIIEHYATO! IONUMEPU3alUH U IOJIUMEPAHAIOTUYHBIX
IIPEBPALICHUH, a TAK)KE B3aMMOCBS3U COCTaBa — CTPYKTYPBI U CBOKMCTB IIOJINMEPOB.

CTyzeHT ycIelrHO OCBOMBIINI JaHHYIO JUCIUILUINHY JOJKEH BIaJeTh TEPMUHONIOTUEN TTOIMMEPOB, HX HOMEHKIIATypOil U
KiTaccuukanuel. 3HaTh OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHUI: TIOIMMEPHU3aIlMOHHBIN 1
MOJIMKOHJICHCAIMOHHBIA, XMMUYECKHX MpeBpammeHnii. CBOOOTHO OPHEHTHPOBATECS BO B3AUMOCBSA3H CTPOCHHUS,
CTPYKTYpPBI U CBOMCTB [IOJMMEPOB, a TAK)KE 1IEJICHAIIPABICHHOM UX PEryJUPOBAHUY U IIPUMEHEHUH B COOTBETCTBYIOLINX
oTpacisfiX. 3HaTh KPATKYIO XapaKTEPUCTUKY OCHOBHBIX MPOMBIIITIEHHBIX TOJIMMEPOB MaCCOBOTO MMPHUMEHEHHSL:
3]IACTOMEPOB, MIACTMACC, BOJIOKOH, JIAKOB M KJIEEB.

2. MECTO JUCIUIVIMHBI MO AVJIA, TPAKTUKHN) B CTPYKTYPE OBPA3OBATEJIbHOMU ITPOT'PAMMBbI

Hukn (paznen) OIT: | b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.1.1 | AHanutnyeckas XuMusi pU3NKO-XUMHUECKHE METOABI aHAIIN3A,

2.1.2 | Oprannueckas xumusi, duzndeckas Xxumus,

2.1.3 | BeeneHue B HanpasineHue "XuMudecKast TEXHOJIOrus"

2.2 | AucuunjauHbl (MOAY/IU) U IPAKTHKH, JIJIs1 KOTOPbIX OCBOEHHE TAHHOI JTUCIUIIHHBI (MOIYJIs1) HEOOX0AUMO KAK
npeamecTByIIee:

2.2.1 | BemmonHeHne BHITYCKHOM KBATU(HUKAITHOHHON pabOoTHI

2.2.2 | OCHOBBI TEOPUHU COBMECTUMOCTH TIOJIUMEPOB

2.2.3 | ®usuka nonuMepoB

2.2.4 | O0mmas TeXHOJIOT sl NOJIUMEPHBIX 1 HAHOKOMITIO3UTHBIX MaTE€pUaoB

2.2.5 | TeopeTnueckue OCHOBBI IOJIUMEPU3ALMOHHBIX IIPOLIECCOB

2.2.6 | XuMust OHOTIOTMMEpPOB

2.2.7 | Teopernueckre OCHOBBI MOJIMKOH IEHCAIIHOHHBIX MPOIIECCOB

2.2.8 | Beenenue B TepMOAMHAMUKY TTOJIUMEPOB

2.2.9 | PanukanbHple peakiiiyd B XUMAYECKOW TEXHOIOTHH

3. KOMIETEHI[UY OB YYAIOLET OCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCILIUTIINHBI
(MOJIYJISI, TPAKTHKH)

OIIK-1: Cniocoden u3y4aThb, aHAJIU3MPOBATh, HCITOJIB30BAaTh MEXaHU3MbI XUMHNYECKHUX peammﬁ, MNpoUucCxoasilux B
TEXHOJOTHYECCKHUX MPOIEeCCaAX U OKPYKAKOIIEM MHUPE, OCHOBBIBASICH HA 3HAHUAX O CTPOCHUM BeLICCTBA, IIPHPO/IC
XHUMHYECKOM CBSI3H M CBOMCTBAX Pa3JIMYHbIX KJIAaCCOB XUMNYECKUX 3JIEMEHTOB, COCI[HHeHHﬁ, BelleCTB M1 MaTepuaioB

OIIK-1.11: 3naem ochosbl Kiaccuurayuu 6bICOKOMONEKYIAPHLIX COCOUHEHUL, CMPOeHUe, CNOCOObl NOLYYEeHUS U XUMUYECKUe
CBOUCMBA PABIUYHBIX KIACCO8 NOIUMEPOS, OCHOGHbBLE MEXAHUIMbL NOIUMEPUSAYUOHHBIX NPOYECCOS.

Pesynbrarsl 00ydeHus: 3HaeT OCHOBBI KJIACCH(MKALMK BHICOKOMOJIEKYIISIPHBIX COEIMHEHHUI, CTPOSHHUE, CIIOCOOBI ITOTyYEeHHs 1
XMMHUYECKHE CBOWCTBA Pa3IUYHBIX KJIaCCOB MOJUMEPOB, OCHOBHBIE MEXaHU3MBI MIOJIMMEPHU3AIIHOHHBIX POLECCOB.

4. CTPYKTYPA U COJAEPKAHHUE JUCIUITJINHBI (MOAYJIA, ITIPAKTUKH)

Kon HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos ®opma
3aHATUSA / Kvype KOHTPOJISA
1 Paznen 1. Odyuenne
1.1 3aHATHs TeKIUOHHOTO THIa /Tema/ 6 0
1.1.1 Beenenue. 3anaun HayKu U IPOMBIIUIEHHOCTH OJUMEPOB. TepMUHOIOIUA B 6 2 Ok, Cp

00J1aCTH MOJIUMEPOB M OCHOBHBIE IPHHIIMTIBI UX Kiaccuukamu. [TIoHsTus 0
MaKpoMoJIeKyaax. MoJleKyIsipHas Macca MoJIMMEPOB ¥ KO3 PHUIIUEHT
rojMepu3anuu. [IouanIepCHOCTh BHICOKOMOJIEKYIISIPHBIX COSAMHCHUIA,
3aBUCHMOCTH CBOWCTB IOJIMMEPOB OT MOJICKYJISIPHOU MACCHI U
noauaucnepcHocTH. /JIex/

1.1.2 Mertobl cuHTe3a TouMepoB. TepMouHamMuKa cuHTe3a nosmmMepos. [lepexon 6 2 9k, Cp

KOJIMYECTBEHHBIX H3MCHEHHH B KAUECTBEHHBIC IPH 00Pa30BaHUU MaKPOMOJICKYJI
MoHoMepoB. Knaccudukarys MeToI0B moaydeHus moaumMepoB. OnpenencHue
MOJIMMEPHU3AIIUH, TOJTUKOHICHCAIIMH, XHMUYECKUX TPEBPAIEHHI TOJTUMEPOB.
Kunernueckue U TepMOJUHAMUYECKHE 3aKOHOMEPHOCTH 00pa30BaHuUs
moumepoB. /JIex/




OOmas xapaKTepuCcTHKa MOIMMEPU3aIMOHHOTO METO/[a CHHTE3a MOJIUMEPOB.
MoHoMepbl, UCHIOJIB3YEMBIE JUIS ITPOBEICHUS ToJIMMepH3auu. CBsi3b HX
CTPOCHHUS M PEaKIIMOHHOM criocoOHOCTH. DY (EeKTH HHIYKTHBHBIC H
CONPSDKEHHS, CTepHUIeCKUil 3 PEKT 3aMECTUTENS, SHEPT U AKTUBALUH 1
TEII0BOH 3 (EKT peakunu KaK XapaKTepUCTHKa aKTHBHOCTH MOHOMEpa.
Mertob! H3y4eHNs] KWHETHKH MoNuMepu3auu. /JIex/

3k, Cp

PanukaneHas nonuMepusanus. MexaHusM U OCHOBHbIE KHHETHYECKHE
3aKOHOMEPHOCTH LIENTHOU paAuKanbHOU noauMepuszanuu. Craauu paauKkaabHON
MOTUMEPHU3ALUH.

Cranus ”HUIMKMPOBaHUs. MeToAbl UHUIIUMPOBAaHUs. XUMHUECKOE
MHULMKpOBaHKE. MIHUIMAaTOph! U MHULMUpYOLUE cucTeMsbl. Ilepokcupl,
TUIPONEPOKCHUIBI, a30AUa30COEAUHEHNS, METAILIOOPTAHUYECKUE COEIUHEHNUS.
OKHCAUTETBHO-BOCCTAHOBUTEIBHBIE CUCTEMbI HHUIIMMPOBAHUSL.

D HEeKTUBHOCTh MHUITUHUPOBAHUSI.

Crapnus pocTa 1ienu Npy pajuKanbsHoN nonumepusanuu. CTpoeHue MOHOMepa U
€ro NPUCOETUHEHHUS 110 ONPEEeTICHHOMY THITY «TOJIOBA K XBOCTYY.
B03MOKHOCTB perynupoBaHHs CTaJAUU POCTA LIEMH.

Cramus oOpsiBa nenu. PexkoMOuHanms, IUCIIPONIOPIHOHIPOBAHNE, PEAKIINN
NIEPEHOCa 1IeNU Ha MOHOMED, OIUMEDP, HHUIIUATOP U PACTBOPUTEIb.

Kuneruxka pagukansHoil nonumepusanud. OCHOBHOE ypaBHEHHE PaJUKaIbHON
noauMepu3anui. CKOpoCTH HHUIMUPOBAHMS, POCTa M 00pHIBa Ienu. BinsHue
pa3INYHBIX (PAaKTOPOB HA OOIIYI0 CKOPOCTH IpoIecca. 3aBUCHMOCTE CKOPOCTH
oJauMepHu3anuy ot BpeMeHH. [enb-3¢dext. BnusHue pe-akiyuu nepeHoca Ha
MOJIEKYISIpHYIO Maccy nonumepa. Tenomepusanus. Perynaropsl MoaeKyaspHOM
Macchl. 3aMeIITUTENN U HHTHONTOPHI PaguKAIBHON TOIMMEPH3aIIHH.
Crabummsaropsl. /JIex/

9k, Cp, JIab

Pa,HI/IKaIILHaH COHOHI/IMepI/BaHI/I}I. 3HeMeHTapHI>Ie AKThI COHOHI/IMepI/I3aHI/II/I.
OG611ee ypaBHEHHE COCTaBa COMOaMMepa. KOHCTaHTHI CO-MOIMMEPU3ALIUY 1
METOAbI UX Ol'IpC}ICJ'ICHI/ISI. BJ'II/IfIHI/Ie paSJ’II/I‘-IHBIX (baKTOpOB Ha OTHOCUTCIIBHBIC
AKTUBHOCTU MOHOMepOB HpI/I COHOJ’II/IMGPI/I?)&HHI/I. SKCHepI/IMeHTaHLHBIG METOAbL
TIOJIy4EHHS COIIOJIMMEPOB U YCTaHOBIIEHUE cocTaBa. KuneTnka
cononuMepuzanu. O0miee ypaBHeHue. KoHcTanTa nepekpecTHoro oophisa.
/JTex/

3k, Cp

Nonnas nonumepusanus. KaTuoHHBIN 1 aHUOHHBIM Mexanu3M. KaranuzaTopst
HOHHOII moaumepu3anun. VIOHbI U HOHHBIE AP, UX MOBEICHUE B PaCTBOPE.
ConbBaTaiioHHbIH 3 QEKT B MIOHHOH nonMepu3ayi. CTpoeHre MO-HOMEPOB
U MX CKJIOHHOCTb K HOHHOM nonumepusauuu. Karnonnas nonumepusanust.
WanmupoBaHue KaTHOHHOHN MOIMMEPU3alii IPOTOHHBIMH U alIPOTOHHBIMHA
kucnoramu. CokaTann3arop U ero GyHKIuu. OCHOBHBIE CTAIUH PEAKIIMN
KaTUOHHOW NoiuMepu3anuy. BiausiHue ycinoBuil npoBeAeHus OJIMMEPU3aiU
(TemmepaTypa, paCTBOPHUTEIb) HA KHHETHIECKHE 3aKOHOMEPHOCTH TIpoIiecca,
MOJIEKYISIPHYIO MacCy U Pa3BeTBICHHOCTH MOJIUMepa. AHHOHHAS
noauMepusanus. TUIBI KaTaIu3aTOPOB AHUOHHON MOJNMMEPH3aIHH.

CrpoeHre MOHOMEPOB U UX aKTUBHOCTb B aHMOH-HOW noiauMepusanuu. Cragun
AHMOHHOH MMOJIMMepHU3anuy. BiusHre mpupoasl KaTann3aTopa, HOIIPHOCTH
Cpebl, IPOTHBOUOHOB HA CTPYKTYpy MONUMepoB. CHHTE3 MOIMMEPOB C Y3KUM
MMP.

/JTex/

9k, Cp

HoHHO-KOOpIUHAIIMOHHAS (cTepeocTeridrieckast) OINMepH3arys.
Crepeocrnieruduyeckre KaTalTu3aTopbl U CTEPEOPEryIsipHbIe TOTUMEPHIL.
ITonumepuzauums Ha katanuzaropax Llurnepa-Harra. [Ipeanonaraemsiit
MEXaHU3M MoIuMepu3auuy. Poiab pacTBOpUTEINs U TeMIEpaTyphbl
nonuMepu3anuu. /Jlex/

9k, Cp

CryneHyartble MPOIECChl CHHTE3a TTOJIUMEPOB.

CryneHyaras moJimMepu3anus (MOJUIPUCOSIMHEHNUE) U €€ OTIUYHE OT LISITHOM.
Tupponutuyeckas nmonuMepusanus Kak pa3HOBUIHOCTh CTYIIEHUATON
nonumepuzanuu. [lonumepusanus okucei, TaKTaHOB.

/JTex/

9k, Cp




INonukoHaeHCAIMOHHBIA MEeTO/] CHHTE3a oauMepoB. O01Ias XapaKTepuCTHKA
MeTo/1a MOoJUKOoHAeHcanui. OCHOBHBIE XMMUUECKHE PEAKLIUH, TTIPHBOASA-IIUE K
MTOTYYCHHUIO MTOJMKOH/ICHCAIINOHHBIX ITOJIMMEPOB, BHBI ITOJIMKOHICHCAIIAH.
OcHOBHBIE (haKTOPEI, BIUSIONINE HA MPOIECC MOTUKOHACHCAINHT U XapaKTep
00pa3yroIIXCsl HONUMEPOB: (PyHKIIMOHANBHOCTh UCXOIHBIX BEIL[ECTB,
MOHO(YHKIIMOHAJBHbIE TPUMECH, TOOOYHEIE ITpoliecchl. PaBHOBeCHas
noJuKoHAeHcanus. OCHOBHBIC XapaKTEePUCTHKH (TIpsiMasi, 00paTHAs peaKIliy) 1
3JIEMEHTapHbIE CTaAUH Mpoliecca MOIHKOHICHCAUH. JleCTpyKTUBHbIE U
0OMEHHbIE pPeakLy, uxX posb. OcTaHoBKa enu. Ponb cooTHOLMIEHHS
pearupyronmx BemecTs. M3MeHeHne MOJIEKYISIPHO MacChl M MOJICKYIISIPHO-
MacCcOBOTO pacIpeeNieHUs B IIpoliecce MOIMKOHICHCAnuH. PerympoBanne
MOJIEKYJIIpPHOM Macchl oyinMepoB. KnHeTHka paBHOBECHON NOJMKOH/IEHCALIUY.
OcHOBHOE ypaBHEHHE U €ro rpaduuecKoe BeIpaxeHue. BiusHue TemnepaTypel,
KaTaJI3aTOPOB, YHEPTHS aKTHBanNH mporecca. CriocoOs! MPOBEICHUS PEaKIIHH:
B pacIIiaBe, B pacTBOpeE, B TBepI0i (paze. HepaBHOBeCHAs MOMTUKOHACHCAIHS.
Ocob6ennoctu npouecca. Criocod nposenenus peakiuu. [lonkonaeHcanus Ha
rpaHuIe paszena a3 Ha MpuMepe MOTyIeHHUs OIHAMHAIOB 1 ITOTHM(HHPOB.
MexaHU3M IIponecca 00pa30BaHUS MOJIUMEPOB, IPUINHBI OCTAHOBKH POC-TA.
Bnusnne paznugHbIX HaKTOPOB Ha MOJNEKYISIPHYIO Maccy M CKOPOCTB IIpoLiecca.
IMonukounexcanus B s3Myibcun. OcoOEHHOCTH 110100pa pacTBOPHUTEIIS, POIIb
aKIIeTITOpa HU3KOMOJIEKYIIIPHBIX IIPOAYKTOB peakuni. CorocTaBiIeHne
Pa3IMYHBIX METOIOB MPOBEACHUS peakuid. /JIex/

3k, Cp,
JIab

1.1.10

XUMHYecKoe npeBpalieHue (MoIuMepaHaTorHyHble IPEBPAILCHNS).

Bupl XMMIYECKHX MpeBparieHni nonuMepoB. OCOOEHHOCTH XMMUYECKOH
peaknuy B IoIMMepax. PeakionHas ciocoOHOCTh QYHKIIMOHAIBHBIX TPYIIT
MaKpOMOJIEKYH U crierupuaeckue 3(hHEeKTH IPU MOTHNMEPaHATOT HIHBIX
MIPEBPAILCHUSX: JIEKTPOCTATHYECKHE, KOH(PHUTYpaLIMOHHBIE 1
KoH(OpMaMOHHEIE, HAJIMOJICKYIISIPHBIEC M 3 PEKT cocen-HuX rpymil. Peakrms
(DYHKIMOHAIBHBIX TPYII Kap0o- M TeTEPOIETHBIX ITOJMMEPOB U IIPOTYKTHI,
I0JTy4aeMble Ha 3TOI OCHOBE. BHYTpUMOJIEKyIIsip-HbIE PEAKIMH B MOJIUMEPHBIX
LENSX M BHYTPUMOJICKYJIAPHAs! IMKIN3anust B CHOPMOBAHHBIX U3/CITHSX.
MaxpoMoJIeKyIIpHbIe PEaKInH, PEaKIUy JeCTPYKIIIH H MEKMOJICKYIIIPHBIS
peaKnu, IPH-BOASIIINE K BOSHUKHOBCHHIO TPEXMECSIHBIX CETOK.
Bynkanun3zanust 31acToMepoB (CepHasi, IepeKUCHAs!, CHHTETHYECKUMH CMOJIaMH 1
oMM () YHKIIMOHATEHEIMU COSAMHEHUSIMH, PaIialliOHHAs], OTBEP)KICHHUC
«OKHJKUX» KaydykoB). /JIex/

3k, Cp, JIab

1.1.11

TexHM4eckue criocoOs! MPOBECHNUS TOTUMEPH3ALINHL.

[onmumepusanus B Macce, pacTBopurene, TBepaoi dhaze. [Tonnmepusamnus B
cycren3uu. KoMIOHEHTBI CyclIEH3MOHHOM nonumepu3anuy. [lomuMepusanus B
SMyIECHH. KOMITOHEHTHI SMYyTECHOHHOH moiuMepu3anui. /JIex/

3k, Cp, JIab

1.1.12

Kpatkas xapakTeprucTHKa OCHOBHBIX IPOMBIIIIEHHBIX ITOJMMEPOB MacCOBOTO
IIPUMEHEHHSI.

Kiaccudukanus noimMepoB B 3aBUCHMOCTH OT CBOICTB U obacTeit
MIPUMEHEHHUS. DIacTOMEPEHI, INTaCTMACCH, BOJIOKHA, JIaKH 1 Kiien. KpaTkas
XapaKTepUCTHUKA OCHOBHBIX UX IpezcTaBuTenci. /Jlex/

9k, Cp

1.2

JIabopaTopHsle 3aHsTUs /Tema/

1.2.1

BBoaHoe 3austue. M3yueHne HHCTPYKIUK 0 TEXHUKH OE30MAaCHOCTH IIPU
HAXOXICHUH B JIADOPATOPHH ¥ IPOBEACHHMS J1aOOPATOPHEIX paboT Mo
nucnuruinge. /J1ao/

Otuér

1.2.2

PanvikanpHas MONTUMEPHU3alHsl BUHUIOBBIX MOHOMePOB: "PankapHas
IoIMMepHU3anus akpuiIaMuIa B BOgHOM pacteope." /J1a6/

OTtuéTr

1.2.3

OMyIbCHOHHAS MOTHMEpU3ays: "OMyIbCHOHHAS TOTUMEPU3aLUsL
BuHManerara" /J1a6/

Otuér

124

PaBHOBecHast MONUKOHACH AL "PaBHOBECHAS OMKOHACH AN (hTAIEBOTO
AHTHIPUA U STIIICHIIHKOIA." /J]ad/

Otuér

1.2.5

Xumnueckue npespameHus noauMepos: "lenounoit ruaponus
nonuakpunamua.” /J1a6/

OTtuér

1.2.6

PamukanpHas cononuMepusanus: "PagukanbHas cOmoMuMepU3anist akpriaMuia
U aKpuiIoBoi Kucyiotel" /J1abd/

Otuér

1.2.7

OtuétHoe 3anarue. OTuéT mabopatopHbIx padot. /J1ad/

1.3

CamocrosTenbHas padora /Tema/

1.3.1

IoaroroBka K BEITOJIHEHHIO JJaOopaTopHbIX pabdot /Cp/

Uzyyenue

132

Pedepar /Cp/

Ananuz

133

Komnokeuym Nel /Cp/

AN N &N &N &

A BN BEN| le] o)

Ananus u




134 Konnoxsuym Ne2 /Cp/ 6 7 AHnanus u
2 Pa3znen 2. IlpomeskyTounasi aTTecTanus
2.1 Ox3ameH /Tema/ 6 0
2.1.1 IonroroBka K sK3aMeHy /OK3aMeH/ 6 35.65
2.1.2 KonraxTras padota c ITIIC /KoPa/ 6 0.35

[Mpumedanne. ®opmer koHTpOIIS: DK — 3k3aMeH, K- koHTponbHas paboTa, Ko- koHTponsHEIT onpoc, C3- cemecTpoBoe 3ananue, 3-3ader, OIl-
OTYET 10 IPAKTHUKE.

5. ®OHJI ONEHOYHBIX CPEICTB

OueHOUYHbIE CPEACTBA IUIAHUPYEMBIX PpE3YIbTaTOB OOYdECHUs IIpEACTaBICHBl B BuAe (GOHIOB oneHouHbIX cpencts (DPOC),
pa3pabOTaHHBIX B COOTBETCTBHH C JIOKAJIGHBIM HOPMATHBHBIM akToM YyHuBepcutera. ®POC MokeT OBITP TpeNCTaBICH B
[Ipunoxxenuu k paboueif mporpamme.

OLIeHOYHBIE CPEJICTBA TIAHUPYEMBIX PE3YJIbTaTOB 00yUEHUSs Mpe/ICTaBlIeHbI B BUue GoHI0B oieHO4HbIX cpeacT (DOC),
pa3pabOoTaHHBIX B COOTBETCTBHH C JIOKAJTLBHBIM HOPMAaTUBHBIM akToM yHUBepcuteta ®OC mnpencrasnex B [Ipunoxkenun k Pagoueit
porpaMMme.

HporpaMMa 9K3aMEHa MO TUCIUIINHE «XUMUS IMOJINMEPOB»

. Knaccuguxanus nomumepos.

. Kitaccugukarnus MeTo10B CHHTE3a MOJINMEpPOB.

. IlonsTue peakmy momuMepu3anmu. Kimaccudukanns peakui HoInMepH3aIiiH.

. Craguu paguKanbHON IOIMMEPU3ALIUY.

. MeToab! THUITUMPOBAHUS PAJUKATIBHON MOTUMEPU3ALIUH.

. Kunernueckune n repmMouHaMu4ecKie 3aKOHOMEPHOCTH PEAKLIUI MONMMEPH3ALUH.

. MeTonbl n3ydeHus: KUHETUKU IIOTUMEPU3ALIUY.

. YpaBHEHUE CKOPOCTH PEAKLIUU PaJUKAIBHOU IOJIUMEPU3ALUY U C CTENIECHU NOJIUMEPU3aLU.
. CteneHp paJuKaIbHOM MOJMMEPU3ALMN U BIMSHHE Piaa (pakTOpOB Ha MOJICKYISIPHYIO MaccCy HOJIMMEPOB.
. [Tonsrue renap-3¢pexra, TemoMepu3anui 1 HHTHONPOBAaHHS PAJIUKAIBHON TTOTMMEPH3aIiH.
. PagukanbHas cononuMepusanusl.

. Metozs! onpeieneHust KOHCTAHT COMOTUMEPH3ALIUH.

. CkopoCTb pauKaIbHON COMOIMMEPU3AIIHH.

. Katuonnas nonmumepusanus.

. AHHOHHas TONTUMEpHU3aLusl.

. NoHHO-KOOpAMHALIMOHHAS TTOJIUMEPU3aIIHs.

. CryneHuaTas nNoJaMMepH3anus.

. T'unponurnueckas nonumMepu3anus.

. Texaudeckue crocoOb! IPOBEICHUS TOTUMEPU3ANHT U KpaTKas UX XapaKTepUCTUKA.
. [lonumepusanus B sMynbcur. KOMIOHEHTHI SMyIbCHOHHON MOTUMEPU3aLHN.

. IloHsATHE pEeaKkLUU MOJIUKOHIEHCALUH U €€ OTIMYUS OT PEAKIIUU TOJIUMEPU3ALUH.

. Craguu peaknuy MOIUKOHICHCALIUH.

. Kinaccuduxkanus peakiuii mojankoHIeHCAINH.

. MeToabl IpoBeieHNsI pABHOBECHOM IOJIMKOHAECHCALIHY.

. Metoibl npoBeIeHNs] HEPAaBHOBECHOM MOJIMKOH ICHCAIUH.

. [lonsiTHE paBHOBECHOI U HEPABHOBECHOM MOJIMKOHACHCALIUN.

. [lonumepananoruyHblie NpeBpalieHUs TONUMEpa.

. Peakuuu cTpykTypupoBaHUsL.

. IlonsATHE 31aCTOMEPOB U UX IPEACTABUTEINH.

. IInactmaccsl ¥ UX OTIENbHBIE IPEICTABUTEIH.

. IToHsATHE BOJIOKOH, MX KITaCCH(UKANNS W OTICIBHBIC TIPESICTaBUTEIH.

. Honmuusonpen. IlomydyeHue, CBONCTBA, IPUMEHEHHE.

. HonuOyranuen. [lonyueHue, cBoiicTBa, MpUMEHEHHE.

. AuBUHMWI-CTUPONBHBIN Kayuyyk. [lonydyenue, cBoiicTBa, MPUMEHEHHE.

. JIMBUHWI-HUTPUIIBHBIN KaydyK. [loayuenue, cBoiicTBa, IpUMEHEHHUE.

. Kayuykn cnenuanbsHOro Ha3HaYeHUS: (PTOPKAydyK, CUIMKOHOBBIN KaydyK, THOKOJIOBBIH KaydyK.
. [lonuatunen. Ilonydenue, cBolicTBa, IPUMEHEHHE.

. Honmuxnopsunun. [lonyuenue, cBONCTBa, MPUMEHEHNE.

. Homunponunen. [lomydyenue, CBONCTBA, IPUMEHEHHE.

. Honuctupo:n. [lonyuenue, cBoiicTBa, NpUMEHEHUE.

. INlonnaxpunatel u MeTakpunatsl. [lomyuenue, cBoiicTBa, MpUMEHEHHE.

. lNonuBuHunossii cnupt. [lonydenue, cBolicTBa, IPUMEHEHUE.

. @ropomnactsl. [Tonyuenue, cBOICTBa, IPUMEHEHHUE.

. [Tonmnamu-6,6. [onmydyenue, cBOWCTBA, MPUMEHEHHE.

. ®enondopmanpaernaaeie cMoibl. [Tomydenue, cBoicTBa, TPUMEHEHHE.

. OnokcujHble cMoibl. IlonyyeHue, cBoiicTBa, IPUMEHEHUE.

O 001N Nk~ W —

DA DDA DR DR WLWLWUWUWWWWWWIRNRNPNPNDDNDNDNNNDNFE ===
AN HAELWNDN—,LOUOVXITTANNEAEWNONFRLROOUINNDEAEWNNRL,OWOVOINNWUNAWNRO




47. Kanpos. [loxyuenue, cBOMCTBa, IPUMEHEHHE.
48. JlaBcan. [lony4yeHnue, CBOWCTBA, MPUMEHEHHE.

6. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUME JUCHUIIJIUHBI (MOAYJIA,

IMPAKTUKN)
6.1. Pekomenayemasi Jintepatypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznatenscTBO, rof. |  DIEKTPOHHBIN axpec
JI.1 | Bapmreiin P. C., Karanntrueckast MOMHMKOHIEHCAIINS M.: Xumus, 1988
Copokuna U. A.
JI.2 | Kupees B. B. BpIcOKOMOJTEKYISIpHBIC COSAUHEHHS: yIe0. IS Mockga: Beic.
CTyJI. By30B k., 1992
JI.3 | Cumunr M. W [MomukonaeHcanus. PU3NKO-XUMUYECKHIE OCHOBBI M.: Xumus, 1988
1 MaTeMaTH4ecKoe MOJIEIUPOBaHHE
JI.4 | Kopmak B. B., HepaBHoBecHast OJTUKOHICHCAIUS M.: Hayka, 1972
Bunorpagnosa C. B.
JL5 | Kopmak B. B., PaBHOBecHas MONMKOHIEHCAIIHS M.: Hayka, 1968
Bunorpagosa C. B.
JI.6 [Momukonaencanus. CHHTE3 HOBBIX TOJIUMEPOB: M.: Hayxka, 1978
Te3. KpaTKuX coodmienuit, 17-21 oxtsiops 1978 r.,
r. TamkeHT
JI.7 | Bpaupixun E. A. TexHONIOoTHs MIaCTHYECKNX Macc: y4el. mocodne JI.: Tocxumuspar,
IS TEXH. 1963
JL8 IMonukonaencanust. CHHTE3 HOBBIX OJTUMEPOB! M.: Hayka, 1978
Te3. KpaTKuX coodmienuit, 17-21 oxts6ps 1978 r.,
r. TamkeHT

6.2. Ilepeuenn pecypcoB HHGOPMALIMOHHO-TeIeKOMMYHUKAIMOHHOM ceTH ""UHTepHeT"
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6.3 Ilepeuens MporpaMMHOro odecneyeHus

6.3.1.1 | CIO "Moodle" - cuctemMa AUCTAHIIMOHHOTO O0YYIEHUS

6.3.1.2

6.3.1.3 | Onepaunonnas cuctema Windows

6.3.1.4

6.3.1.5 | Adobe Acrobat Reader DC - 6ecrimatHoe pemreHue st mpocMoTpa aitos pdf

6.4 Ilepeuyenb HH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM U 3J1eKTPOHHBIX 010anoTedHbIX cucteM (IBC)

6.3.2.1 | buobnuoreka (HTB), http:/library.vstu.ru/sci-nci
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6.3.2.3 | OnextpoHHas HH(YOPMAIOHHO-00pa30BaTeNbHAs cpefla YHUBEpCUTeTa, http://eos2.vstu.ru

6.3.24

6.3.2.5 | ObC "Jlanp", https://e.lanbook.com/

6.3.2.6

6.3.2.7 | B3BC "Book.ru", https://www.book.ru/

6.3.2.8

6.3.2.9 | Tabnma Menneneesa,https://www.ptable.com

6.3.2.1
0

6.3.2.1 | Caiir o xumuu XuMuK.ru (crpaBo4HbIe MaTepHabL, (GOpyM, TEOPHs, OHIAHH CEPBUCHI IO CBOHCTBAM XUMUYIECKUX

1 | BetiecTB 1 d51eMeHTOB), https://xumuk.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIUITJIMHBI (MOAYJIA,
INPAKTUKW) /OBOPYIOBAHUE

7.1 | MynstuMenuitHas ydeOHas ayqUTOPHUS IS IPOBEICHUS 3aHATHH JIEKIMOHHOTO ¥ CEMHHAPCKOTO TUIA, TPYIIIOBBIX H

HHTEpaKTHBHAs TPUOyHA, BHICOIPOCKTOP.

7.2

7.3 | JIabopaTopusi XUMUHU TIOTUMEPOB. /YueOHass MeOelib, 1TabopaTopHOe 000PYAOBaHUE M KOMITBIOTEPHAS TEXHHUKA C
IIPOTPaMMHBIM 0OeCTIeYeHHEM TS TPOBEICHUS Ta00paTOPHBIX PabOT M pacyeTa pe3ynbTaToB.

7.4

1.5

WHIUBHYaTbHBIX KOHCYJIBTALUIA, TEKYIIEro KOHTPOJIS U MIPOMEXYTOYHOM aTTectanuy. / Y4yeOHas qocka, yaeOHas MeOels,




7.6 | Aymutopust A7sl CaMOCTOSATENBEHOM paboThl oOydaromuxcs. / YaebHas MeOelb, KOMIBIOTEpHAs TEXHUKA, C BO3MOYKHOCTHIO
MOJKIIoUeHMs K ceT "MHTepHeT" u o0ecrneyeHneM J0CTyma B 3JIEKTPOHHYIO0 HHPOPMAIIMOHHO-00pa30BaTENBbHYIO CPEY
YHUBepcuTeTa (YUTAIBHBIA 3211 HH)OPMAIIHOHHO-ONOIMOTETHOTO ICHTPA)

8. METOANYECKHE YKA3AHUSA VIS OBYYHAIOIIIUXCSA IO OCBOEHHIO TUCIIUIIVIMHBI (MO YJIA,
IMPAKTUKN)

Opranm3anus 00pa30BaTeIBHOTO MPoIecca 10 JaHHOH JUCIUINIMHE PEeriIaMeHTHPYEeTCsl YIeOHBIM INTAHOM M PACIIHCaHHEM
yueOHbIX 3aHsaTHil. [Ipu popMupoBaHNM CBOEH MHAMBUIYAJIBHOM 00pa30BaTEeIbHON TPACKTOPUN O0YUAIOMINNACS UMEET MPaBo Ha
nepe3ayueT JUCHUILIMHBI (IepeaTTeCTaliy ee YacTH), €CIIM OHa ObUIa OCBOCHA B IIPOLIECCE MPEIIIECTBYIOET0 O0yUSHUS.
ITepe3auér (mepeaTTecTaiy €€ YacTH) 0CBOOOXKIaeT 00yJaIOIIerocss OT HEOOXOANMOCTH TIOBTOPHOTO OCBOCHHS TNUCTIUIUTHHEL
(TIOTHOCTHIO MITH YaCTUYHO).

Y4eOHBIi npolecc NpH NPENoAaBaHIN Kypca OCHOBBIBACTCSI HA HCIIOJIb30BAaHNH TPaJUIIMOHHBIX, HHHOBAL[MOHHBIX U
MH()OPMATMOHHEIX 00pa30BaTENBHBIX TEXHOJIOTHH. TpagunnonHsle 00pa30BaTeIbHBIC TEXHOIOTHHI IIPEICTaBICHBI JIEKIHSIMH,
HIpaKTUYECKUMHU U 1a00paTOpHBIMU 3aHATHSIMU. VIHHOBAI[MOHHBIE 00Pa30BaTEIbHBIC TEXHOIOTHH HCIOIB3YIOTCS B BUE IIIMPOKOTO
NPUMCHEHHUS aKTUBHBIX M HHTEPAKTUBHBIX (JOPM IpoBeieHNUs 3aHATHH. IH(pOopMaIoHHbIe 00pa30BaTeIbHbIC TEXHOIOTHI
peann3yroTcs IMyTeM aKTHBU3aIn| CaMOCTOATEIFHON pabOoTHI CTYICHTOB B 3JIEKTPOHHOH HHPOPMaHOHHOI 00pa30oBaTeIbHOI
cpene.

JIeKIMOHHEIN Kype NpeAIonaraeT CHCTEMaTH3HPOBAaHHOE N3JI0KEHHE OCHOBHBIX BOIPOCOB yueOHOro mnana. Ha mepBoit neximun
JIEKTOp HHPOPMHUPYET CTYACHTOB O PEKOMEHTyeMOH JINTepaType 1 3JTEKTPOHHBIX HCTOYHNKAX HH(OPMAIIIH 110 JUCIUIUINHE, C
yKa3aHueM, Kakoil yueOHuK (yueOHoe TocoOue) siBisieTcs 6a30BbIM.

JlaGopaTopHBIE PaOOTHI MIPEAIIOATAIOT BEITOTHEHUE M OTYET 3aJaHUI 110 TeMaM, pACCMOTPEHHBIM Ha JICKINOHHBIX 3aHATHAX.
Kax oMy 1abopaTopHOMY 3aHATHIO IIPEIIICCTBYET CAMOCTOSTENbHAS IIOTOTOBKA CTYAEHTA, BKIIFOUAIONIast: O3HAKOMIICHHE C
coJiepKaHnueM J1abopaTopHO paboThl O yueOHOMY MTOCOOUIO (METOIUUECKOMY YKA3aHHIO), MPOPabOTKy TEOPETUUECKON YacTH U
HPaKTHYECKOMY POBEICHHIO pabOTHI C HCIIOIBE30BAHIEM J1a00paJOPHBIX YCTAHOBOK.

CaMocCTOsITeNbHAs pa60Ta CTYACHTOB BKJIIOYACT U3YYCHHUC 3aKOHCICKTUPOBAHHOI'O HA JICKIIUOHHBIX 3aHATHUAX MaTepHraa,
JOIIOJIHCHUEC €T0 C YUCTOM peKOMCHZ[OBaHHOfI Io ,Z[aHHOﬁ TEMC JIMTEPATYPhI, CAMOCTOATCIIBHYIO ITOATOTOBKY K J'Ia60paT0pHI>IM
pa60TaM, CaMOCTOATCIBHOC BBIIIOJITHCHUEC U O(i)OpMJ'IeHI/Ie 3aZ[aHI/II71 KOHTpOHLHO-CeMeCTpOBOﬁ pa6OTBI, AHAJIOIM4YHBbIX BBIIIOJIHCHHBIM
Ha 3aHATUAX.

ITepedeHb TONONMHUTENBHBIX METOIUYSCKUX YKA3aHHH [UIS OCBOCHUS TUCIUIUINHEL:

COopuuK 1ab0opaTopHBIX paboT Mo XUMuM nmoaumepoB: yaeoroe nmocodue / C.C. Paguenko, A.b. Kounos, ®@.C. Paguenxo, A.C.
Oszepun; nox pen. akagemuka PAH M. A. Hoakosa / Bonrorpaa, roc. Texs. yH-T, Bonrorpaz, 2013. — 111 c.

Meroauyeckue ykazaHus K JaOOPaTOPHOMY MPAKTUKYMY 10 XHMHH MOJIUMEPOB: MEJIOYHON TUIPOIIU3 MOJHAKPHIAMHUIA U
ompeneNieHue coctara odpasyrorerocs comosmmepa / coct. A.C. Ozepun, 10.B. Illynesuy, ®.C. Paguenko.— Bonrorpan: TYHII
Bonrl' TV, 2019.- 14 c.

PaaukanbpHas cOMoIMMEpU3alns BUHIJIOBBIX MOHOMEPOB: MeToqiueckre yKa3aHus K 1abopaTopHOii paboTe 1Mo XUMHH
nonumepos/ Coct. A.C. Ozepun, @.C. Paguenko; Bonrorpan. roc. TexH. yH-T. — Bonrorpan, 2011. — 17 c.

B Teuenue cemecTpa Al CTYCHTOB IPOBOAATCS TPYIIIOBBIE TEKYIHE KOHCYIBTAIUH 110 yIeOHO! TUCHUIIINHE, a TaKKe
KOHCYJIbTalMs [IEPE] 9K3aMEHOM.

OK3aMeH 0 JUCHUIIIHHE IPOBOAUTCSA B MHCEMEHHOH (opme. [Tpumep 6munera k Hemy npunaraercs (B8 @OC B npuiioxeHun).
MeTtonudeckie peKOMEH AN 110 00y4IEHHUIO JHI] C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI M HHBAIIHIIOB.

IIpodeccopcko-neaarornyecKuii COCTaB 3HAKOMHTCS C IICUXOJIOT0-(PU3UOIOTHIECKUMU OCOOEHHOCTSMH 00YUArOIINXCsl HHBAJIHIOB
1 JIMI C OTPAaHWYCHHBIMU BO3MOKHOCTSIMH 310p0Bbsi (OB3), MHIMBHAYaTbHBIMU IPOTPaAMMaMH PeaOINTAlMH HHBAIUIOB (TIpH
Hayaun). [Ipr HEOOXOMMOCTH OCYIIECTBIISACTCS JOMOTHUTEIBHAS TOICP)KKa MPETOAaBaHusl TICHXO0JIOTaMH, COITHATbHBIMU
paboTHUKAMU, POIIEAIINMY TTOATOTOBKY aCCHCTEHTAMH.

B cooTBeTCTBHY C METOAMYECKIMH peKoMeHaanmusasMu MuHoopHayku P® (ytB. 8 ampenst 2014 r. N AK-44/05BH), B Kypce
MIPEIIOIaraeTcsl HCIOIb30BaTh COIMATBHO-aKTHBHEIE U pe(IeKCHBHBIE METO/IBI 00YIEHUSI, TEXHOJIOTHU COITMOKYIBTYPHOM
peadMIMTanry C UENbI0 OKa3aHHsI MOMOIIHU B YCTAHOBJICHHH MOTHOIICHHBIX MEXIIMYHOCTHBIX OTHOILIEHUN C IPYTHUMHU CTYCHTAMH,
CO3JaHUH KOM(OPTHOTO MCUXOJIOTUIECKOT0 KIIMMaTa B CTYICHYECKOM TPYIIIE. II0A00p U pa3paboTKa y4eOHBIX MaTepUalioB
MIPOM3BOJIATCS C YUETOM MPEIOCTABICHHS MaTepHralia B pa3INIHbIX (popMax: ayIuaIbHOMN, BU3yaIbHOMH, C HCIIOJIb30BAaHHEM
CHENHANTBHBIX TEXHUUECKUX CPEACTB U HHPOPMALMOHHBIX CUCTEM.

OcBoenne aucuumnHel tunamu ¢ OB3 ocymecTBiseTcst ¢ NCTIONE30BAaHIEM CPEIICTB 00YUESHHS OOIIETo U CIIEINaIbHOTO
Ha3Ha4YeHHA (TIepCOHAIBHOTO M KOJUIEKTHBHOTO MCTIONB30BaHMs). MaTepHaibHO-TeXHIUECKoe 00ecieueHne IpeaycMaTpuBaeT
npucnocoOiieHne ayIuTopuit k Hyxkaam i ¢ OB3 (mpu Heo6xoauMocT).




