MuHHCTEepCTBO HAYKHU M BbICIIETro 00pazoBanus PO

PI'bOY BO Ypanbckuil rocyiapcTBEeHHbIN JIECOTEXHUYECKUI YHUBEPCUTET
XHUMHUKO-TEXHOJOTHYECKUA HHCTUTYT

Kadgpeopa mexnonozcuii yennioi03H0-0ymaxcHslx npou3eo0cme u nepepadomku
noaumepos

PabGouyasi nporpaMmma JUCUMILIHHBI

BKJItOUasi (POH/I OLICHOYHBIX CPEICTB U METOJUYECKHIE YKA3aHUS IS
CaMOCTOSITENTLHOM pabOThl 00YyYaIOIINXCS

b1.0.27 - XUMMUS U ®PU3UKA BBICOKOMOJIEKYJISIPHBIX COE/IU-
HEHUI
Hampasnenue noarorosku 18.03.01 Xumuueckast TEXHOIOTHS

Hampasnennocts (podminb) — «[lonyyenue u nepepaboTka MaTepHaioB HA OCHO-
BE€ MIPUPOJHBIX U CUHTETUYECKUX TTOJTUMEPOBY

KBamudukanms - 6akanaBp

KonmdectBo 3auéTHbIX eauHull (4acoB) — 7 (252)

r. ExatepunOypr, 2024



Pa3paboTuuk: K.T.H., JOLEHT M A.B. CaBUHOBCKHX /
JL.T.H., mpodeccop / B.I'. Bypbiaus /

Pabouas mporpamma yTBepK/IeHa Ha 3aceaHn| Kad)eApbl TEXHOJIOTHI HEUTI0I03HO-0yMakKHBIX
IPOU3BOJICTB U epepabOTKH MOIUMEPOB (IPOTOKOI Ne 7 oT« 3( » ) 2024 rona).

3aB. kadeapoii [ﬁl’z / A.B. CaBUHOBCKHX /

PaGouas nporpaMma peKoMeH/I0BaHa K HCIOJIb30BAHUIO B y9eGHOM IIPOLECCE METOMMUECKOl
KOMHCCHEH XHMHKO-TEXHOJIIOTHIECKOT0 HHCTHTYTa
(mpotokon Ne ) oT« 29 »  ©¢ 2024 rona).

IIpencenarens Metoquyeckoi komuceun XTHU /N.T. IlepBosa /

PaGouyas nporpamMma yTBEpK/I€HA IMPEKTOPOM XHMUKO-TEXHOJIOTHYECKOTO HHCTUTYTa

Jupexrop XTU /W.I". TlepBosa /

«29» o2




OrnasiaeHue

OO 10) 151 (S s (oM (0 353 1 PP TTTR 4
2. Ilepedenp MIIAHUPYEMBIX PE3yJIbTAaTOB O0YUYEHHS MO JUCLUUIUINHE, COOTHECEHHBIX C

IUITAHUPYEMBIMU Pe3yIbTaTaMU OCBOCHHS 00Pa30BATEIEHON IIPOTPAMMBIL.......ccvveurereererresresreseennes 4
3. MecTo AMCUUIUINHBI B CTPYKTYPE 00Pa30BATEIBHON IIPOTPAMMBL......vverveerrirsresieesresieesieesressnenns 6

4. O0beM AUCUUILIMHBI B 3a4€THBIX €MHULAX C YKAa3aHUEM KOJIMYECTBA aKaJeMUYECKUX YacoB,
BBIJICJIEHHBIX HAa KOHTAKTHYIO PabO0Ty 00y4aroLuxcs ¢ mpernoaaBaTeneM (1o BUgaM yaeOHbIX

3aHATHI) U HA CAMOCTOSTEIBHYIO PAOOTY OOYUATOIIIHXCS «vvvvvvessvrressreeessreeessseessssenssssessssseessssessnnns 6
5. ConeprkaHue TUCHMILIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM (pazjiesiaM) ¢ yKazaHueM
OTBEJICHHOTO HAa HUX KOJMYECTBA AKAJEMHUUECKHIX HACOB ....vveererrsreeseessreessesasneessnesseessneasesssneanns 7
5.1. Tpy0EMKOCTD PA3IAECIOB TACHIHTIITHHB .....vvteiteiesutieesuieeesuteeessseeessseessnneesssseesssseessnseesssneessnness 7
OUHAST (POPMA OOYUCHIS ... vvvveervvieinieresntetessteeessteeesstaesssteesssteesssbeesasbeeeasbeesasbeeessbeesnbbeeensbeesnsneesnnnees 7
OYHO-320UHAST (DOPMA OOYTEHIS ... ..v.vvenrinresiiesteaseesteese st sse et e b e ass b e e b ese e be e b e nne e 8
3A0YHAST (POPMA OOYUCHIIS. ... .vveenveeureanteesieeasseesiseaseessseaseessseasbeessneeaseessneesbeeasseesseesnseenneeanneennneanes 8
5.2. ConeprkaHne 3aHATUN JTCKIMOHHOTO THTIA +...uvvrerurreesureeesuseesssereessseesssseesssseessssesssssessssneesssnes 9
5.3. Tembl 1 (HOPMBI 3AaHATUN CEMUHAPCKOTO THITA. .. vvveisvreessrrressseresssenesssesssssesssssesssssesssssessnsnees 12
5.4 Jletanm3amusi CAMOCTOSTEITBHOM PAOOTBL....cc.uviivierireaieesieeaieesieesstessieeasessseesseesseessesssneenns 12
6. [lepeueHb y4eOHO-METOAMUECKOTO O0CCIECUCHUS MO TUCIIUTIIIIHE «....vvevveenveesneeesieesnreesineeneens 14
7. @OHJ OLIEHOYHBIX CPEJCTB ISl IPOBEIACHHUS MPOMEKYTOYHON aTTeCTAIN 00yUJaIOIUXCS 110
D107 00300700107 0= (<R 16
7.1. IlepedyeHb KOMIIETEHIIMH ¢ yKa3aHUEM 3TaIloOB UX (HOPMUPOBAHUS B IPOLIECCE OCBOCHUS
00PA30BATCITEHOM TIPOTPAMMBL. ... .uvvtesstrtesstetessseeessssessssesssssesssssesssssesssssesssssesssssesssssssssssessssessnsns 16
7.2. Onrcanue oka3aTeliell 1 KPUTePUEB OLICHUBAHUS KOMIICTCHIIMA Ha PA3JIMYHBIX dTarax
X GOPMHUPOBAHHUS, OTTUCAHUE TITKATT OLICHMBAHMS ..vveevvvveesvveessireessinesssseesssseessssesssssesssssesssssessnnns 17

7.3. Tumnosie KOHTPOJIbHBIC 3aJaHW UJIW UHBIC MaTCPpUaJIbI, HCO6XOI[I/IMI)IG JJIs1 OLICHKH
3HaHI/II>'I, YMeHI/II>’I, HaBBIKOB U (I/IJ'II/I) OIIbITAa ACATCIBbHOCTH, XaPAKTCPUIYIOIIUX STAlIbI

(dbopMHUpPOBaHUS KOMITIETEHIIMIA B TIPOIIECCE OCBOCHUS 00PA30BATEIBHOM MPOTPAMMBEI ............. 19

7.4. CoOoTBETCTBHE IIKAJIbI OLIEHOK U YPOBHEH CPOPMUPOBAHHBIX KOMIETEHLUH . ......ecvvreeeee. 23
8. Meroaunueckue yka3zaHus AJi CAMOCTOSITENIbHON PAOOTHI OOYUAFOIIHXCS «.vvvvvevreereennreeneeeens 24
9. Ilepeuenb MHYOPMAITMOHHBIX TEXHOJOTHH, UCTIOJIb3yEeMBbIX NPH OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIECCA TTO JTACIIATIITHHE ... .vvveeutreesntreesnteeessseeessseeessseesssseesssseesssseesssneessnesans 25
10. Onucanue MaTepuaIbHO-TEXHUUYECKON 0a3bl, HEOOXOAUMOM JUISl OCYILIECTBICHHUS ............... 26
00pa30BaTEILHOTO MPOIECCA TTO JTACIIATIITHIHE .....vvveesvreesntreesnteeesnsneessseeessseesssseesssseesssseesssneesssnesans 26



1. O0mme mojoKeHUs

JucuurumHa «XuMust 1 (puU3uKa BHICOKOMOJIEKYJISIPHBIX COSAMHEHUI» OTHOCHTCS K Ya-
CTH, GOpMUpPYEMON y4aCTHUKAMU 00pa30BaTEIbHBIX OTHOILIEHUI y4eOHOrO I1aHa, BXOASIIETO B
coctaB 00pa3oBaTesIbHOM TporpaMMel Beiciiero oopazoBanus 18.03.01 - Xumuueckast TeXHOIO-
rus (nmpoduib - [lonydyenue u nepepaboTka MaTepHalioB HA OCHOBE MPHUPOJHBIX U CHUHTETHYE-
CKUX TIOJIMMEPOB).
HopmaTtuBHO-MeTOmMueckon 6a30i s pa3paboTku pabodeit mporpaMmbl y4eOHOM Jrc-
UTUTAHBL «XUMUS U (PU3MKA BBICOKOMOJIEKYIISIPHBIX COCTUHEHUI SBIISFOTCS
o Oenepanbubii 3ak0H  «O06  oOpazoBanmu B Poccuiickori  Denepamumy,
YTBEpXKACHHbIN NprukazoM MuHoOpHayku P® Ne 273-03 ot 29.12.2012;
. [Ipukaz MunoOpuayku Poccum Ne 301 ot 05.04.2017 r. O6 yTBepKICHHH
NOpsiIkKa  OpPraHM3allil W OCYLIECTBICHHS  OOpa30BaTENbHOM  JEATENBHOCTH IO

00pa3zoBaTelbHBIM IIpOrpaMMaM BBICIIETO OOpa30BaHMs - IIporpaMMmMaM OakajaBpHuarta,
MporpaMmamM CIIeUaInuTeTa, IporpaMmMaM MarucTpaTypsl.
. [Ipuka3z MunucrepcTBa Tpyaa U couuraibHou 3amuThl Poccuiickoit denepanuum ot

11.02.2021 Ne 60 «OO0 yrBepkIeHHH TpodeccHoHaIbHOro craHaapra - 26.027
«CnenHaJncT Mo nepepadoTrke NOJTUMEPHBIX M KOMIIO3MIMOHHBIX MATEPUATIOBY.

. IIpuka3z MunucrepcTBa TpyZa U COIMAIBHOM 3amnThl Poccuiickoi @eaepanuu or
12.10.2022 Ne 646 «O06 yrBepxkaeHuu npodeccuonampbHoro crangapra - 23.041
«CrenuaJucT no TeXHOJIOTHH HeJTI0JI03HO-0yMasKHOT0 MPOU3BOACTBAY.

. @DenepallbHbIl  TOCYJApPCTBEHHBIN  00pa3oBaTEeNbHBIM  CTaHAAPT  BBICIIETO
obpazoBanust (OI'OC BO) mno wnanpaenenutro mnoarotoBku 18.03.01 «Xumuyeckas
TEeXHOJOrus» (ypoBeHb OakanaBpuaT), YTBEp)KIEHHBIM mpukazom MuHUCTEpCTBa
oOpa3oBanus 1 Hayku P® Ne 922 ot 7 aBrycra 2020 r.;

. VYuyeOHble IUIaHBI 00pa30BaTENbHON MPOrpaMMbl  BBICIIEr0  00pa30BaHUS
Harnpasienus: 18.03.01 - Xumuueckas texuosorus (npoduns - [lonyuenue u nmepepaboTka
MaTepHajoB Ha OCHOBE MPHUPOJHBIX M CHHTETUYECKUX MOJIMMEPOB), MOATOTOBKH OakalaBpOB
[0 OYHOM, OYHO-3a0YHOM M 3a04HOM (popmaM oOyueHus, 0JOOpPEHHbIE YYEHBIM COBETOM
YIJITY (mpotokoin Ne 3 ot 21.03.2024).

OO6yuenne o obpazosatensHoit 18.03.01 - Xumudeckas texHomorus (mpodws - [Toiry-
YeHHEe W mepepadoTKa MaTepHaioB Ha OCHOBE MPHUPOIHBIX U CHHTETHYECKHX MOIMMEPOB) OCY-
HIECTBIIICTCS] HA PYCCKOM SI3bIKE.

2. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUYeHUsI 1O JUCIUIIMHE, COOTHECEHHBIX € IJIa-
HUPYEMBbIMH Pe3yJbTaTaMH 0CBOEHHUSI 00Pa30BaTeJIbHON MPOrpaMMbl
[TnanupyeMbIMU pe3ynbTaTaMyd OOy4YeHUS MO AUCHUIUIMHE SBISIOTCS 3HAHUS, YMEHUS,
BIIAJICHUS W/ WM OMBIT IEATEIbHOCTH, XapaKTEPU3YIOIIHE ITAMbl/YPOBHH ()OPMHUPOBAHUS KOMIIE-
TEHIUN 1 00eCTeYnBAIOIINE JOCTHKEHHE TUIAHUPYEMbIX Pe3yJbTaTOB OCBOCHHUS 00pa3oBaTelb-
HOH IIPOrpaMMBI B LIEJIOM.
Leab ocBoeHHS TUCHUIIMHBI — ()OPMUPOBAHKE U 3aKpeIUieHne y oOyuatonmxcs 0a3o-
BBIX TEOPETUUYECKUX 3HAHUI O BHICOKOMOJEKYISIPHBIX coeauHeHussx (BMC), mpakTudeckux me-
TO/aX WX MOJIyUYEHHUs], OCOOCHHOCTSIX CTPYKTYPHI M CBOWMCTB M CIIOCOOHOCTH TIOCJEAYIOIIETO
rPaMOTHOTO (KOMIIETEHTHOTO) BBIOOpa U 00OCHOBAHHOTO MPUMEHEHHUSI TPUOOPETCHHBIX 3HAHUN
¥ yMEHUH B IPO(eCCHOHATLHOU e TEIIbHOCTH.
3agayn AMCHHUILIMHLI:
e HudopmupoBanue oOyuaromuxcst o mpuHIUINAX kinaccupukamuu BMC, TeHaeHInIX
000CHOBAHHOTO U IIENIECO00PA3HOTO Pa3BUTHSI OTPACITH UX MPOU3BOACTBA U IPUMEHECHHUS
e @dopmupoBaHUE MOHUMaHH 00yYaIOIUMUCSA HAyYHBIX OCHOB, METOJOB CHHTE3a, KH-
HETHKUA U TEXHUYECKUX IpueMoB nosyyenus BMC.



¢ (O3HakoMJIeHHE OaKallaBpOB ¢ OCOOCHHOCTAMH (PU3UKO-XUMHUUECKOH cTpyKTypsl BMC
U €€ BIMSHUEM Ha DKCILTyaTalluOHHbIE CBOWCTBA

e Pa3BuTHE y CTY/ACHTOB MOHUMAHUS NMPUYUHHO-CICICTBEHHON 63aumocesasu cnocoba
cunmesza BMC ¢ ux cmpykmypou u 0CHOSHbIMU CEOUCTBAMU,

e Pa3BuTHe NMOHMMaHUs Ipoueccos, nporekaromux B BMC non BiMsHHEM BHEIIHHUX
(hakTOpOB, BRISIBJICHUE IIPUYMH U TTOCIICICTBHN n3MeHeHus cBoiictB BMC mpu skcrimyaTanuu;

e [IpuoOpereHre OO0Y4aIOUMMHCA HABBIKOB YKCHEPUMEHTAIBHOIO HCCICAOBAHUS IPH
cuaresze BMC; n3yyeHnn MexaHM3MOB XMMHUYECKUX MPOIECCOB M CTPOEHUS, a TaKkke (PHU3HKO-
MexaHudeckux cBoiicts BMC.

e dopMupoBaHHe CIIOCOOHOCTH M TOTOBHOCTH HCIIOJIb30BaTh 3HAaHHE CBOWCTB BBICOKO-
MOJICKYJISIPHBIX COCIUHEHUN U MAaTEepUaIOB Ha UX OCHOBE JUIs PEIIeHUs 33a7ad NpoQeccuoHa b-
HOM JIeATeIbHOCTH, B YaCTHOCTH, Ul Hay4HO-000CHOBaHHOro BbIOOpa BMC 11 KOHKpETHBIX
LEJICH.

e [IpuBuTHE 00Y4YaIOIIMMCS YMEHHUS CaMOCTOATENBHO MPUOOpETaTb M MCHOJIb30BaTh
3HAHUSI OCHOBHBIX (PU3MUYECKMX TEOpUH JUIsl PEeLICHHMsS BO3HUKAIONIMX (U3MUECKUX 3aaady, IJis
NOHUMaHHS TPUHIHUIIOB paboTHl MPHUOOPOB U YCTPOWCTB, B TOM YHCIIC BBIXOSIIUX 3@ MPEIEIbI
KOMIIETEHTHOCTH KOHKPETHOT'O HAIIPaBJICHMUS.

¢ CnocoOHOCTh MPOBOIUTH AHAIHM3 CHIPHS, MAaTEPUAIIOB M TOTOBOW MPOIYKIIHH, OCY-
LIECTBJIATD OLICHKY PE3yJIbTaTOB aHAIN3a.

IIponecc n3yyeHnss AUCUMILVIMHBI HANIPaBJieH Ha ()OpMHpPOBaHUE CJEAYIOIIHX 00Ie-
npo¢eccHoOHANbHBIX KOMIIETCHIIMI:

— OIIK-1 CrocobeH u3ydaTh, aHAJIM3UPOBATh, WCIOJIB30BATH MEXAHW3MBI XUMHYECKUX
peakuuil, IPOUCXOAAIMX B TEXHOJOTUYECKUX MPOLIECCAX M OKPYKAIOLIEM MUPE, OCHOBBIBAsChH
Ha 3HaHMSIX O CTPOEHHM BELIECTBA, IPUPOJIE XUMUYECKON CBSI3M U CBOMCTBAX pa3jIMYHBIX Kiac-
COB XMMUYECKHUX JIEMEHTOB, COEAMHEHNH, BELIECTB U MAaTEPUAJIOB

— OIIK-2 Cnoco0eH Hucmonabp30BaTh MaTeMaTHUecKue, Gpusnueckue, Gu3nKo-XxuMHUYECKUE,
XUMHUYECKHE METOJIbI JUIsl pelIeHUs 3a/1a4 MPOPEeCCUOHANBHON AESITETbHOCTH

B pesysabTare n3y4eHus JMCHUILIMHBI 00YyYAIOIMICS 10JIZKEeH:

® 3Hamp: TEPMUHOJIOTHIO, KJIACCU(PHUKALIMIO, HOMEHKJIATypy U OTIUYMUTEIbHBIE CBOMCTBA
BBICOKOMOJIEKYJISIPHBIX CO€UHEHHH, KpyTr MOHOMEpOB i noaydeHuss BMC, ocHOBHBIE crioco-
Obl, cTaauu U cnenuduky cuareza BMC, ux J0CTOMHCTBA M HEIOCTATKH, CTPYKTYPY aMOP(HBIX
Y KPUCTAJUINYECKUX TOJIMMEPOB, BO3MOKHBIE XUMUUECKHE PEAKIIMH, IPOTEKAIOIINE C yYACTUEM
BMC u ux nocnenctsus, B3aUMOCBS3b CTPYKTYpPBI U 3KCILTyaTallMOHHBIX cBoiicTB BMC.

e ymems: Ha 06a3e TEOPETHMUECKUX 3HAHUI U OMBITHBIX JAaHHBIX aHAJIU3UPOBATh U 0OBsIC-
HATh NOJY4YE€HHBIE PE3yIbTaThl, pab0TaTh C JAOOPATOPHBIM U UCHBITATENLHBIM 000pPYI0BaHUEM,
CO CIIPaBOYHOM M JIp. HAYYHO-TEXHHYECKOM JIMTEpaTypoil B 00JacTU MOJUMEPOB, NMPOBOIUTH
pacueT napaMeTpoB cTpyKTypbl BMC 1o skcriepuMeHTalIbHBIM 1TaHHBIM.

e g1a0ems Hasvlkamu. cuHTe3a U Monudpukannu BMC, KOHTpoJis 3a MPOIIECCOM CHUHTE-
3a, ONpeeNIeHUs] CTETIEHH KOHBEPCHUHU, OLIEHKH OCHOBHBIX (DU3MKO-XMMHUYECKUX CBOMCTB, MOJIe-
KyJsapHoil Maccel BMC, HanMcaHus XMMH3Ma IIpoLecca CUHTE3a, ONPEIEICHNUs TIPOYHOCTHBIX U
anacTUYHbIX cBoiicTB BMC.



3. MecTo AUCHMIIIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JlanHast yueOHasi TUCIUIUIMHA OTHOCUTCS K 00S3aTeNbHBIM JTUCIUIUIMHAM B 4acTH, Gop-
MUPYEMOI y4yaCTHHKaMU 0Opa30BaTENbHBIX OTHOILIEHUH, YTO O3HauaeT (opMHpOBaHHE B IPO-
necce oO0ydeHust y OakanaBpa OCHOBHBIX 0OMIENpPO(ECCHOHATBHBIX 3HAHUK U KOMIICTCHIIMN B
pamKax BBIOpaHHOTO MPodIsd U TPodhecCHOHATBFHOTO CTaHAapTA.

OcBocHHE MAaHHOW NUCIUIUIMHBI SBIISETCS HEOOXOJAMMON OCHOBOMW JJISl MOCIIETYIOIIErO
nzydenus qucruiuinH OITOIT n Hanucanust BBIMYCKHOM KBaTU(UKAITMOHHONW PaOOTHI.

Hepeueﬂb 05661’18’{1/1861}01/1/;14)(?, conymcemeyrouux u obecneyusaemvix ()ucuunﬂuﬂ

ObecneunBaroIme ConyTcTByoIIHMe ObecnieunBacMbIC
1. Xumust duznueckas xumus | TeXHOJIOTHS MOTyYEHUs U repepadoT-
KU NOJIMMEPHBIX KOMIIO3UITUMOHHBIX
MaTCprajIoB
2. | OOmas u HeopraHudecKas Konnonmnas xumus TexHonorus NoJry4eHus noJIUMEPOB
XHUMUA
3. Oprannueckasi XUMust [ToaroroBka Kk mpoueaype 3auuThl U

3amura BBIHYCKHOﬁ KBaJ'II/I(I)I/IKaI_[I/IOH—

HOI pabOThI

4. | AnanuTHyeckas XUMHS U
(U3UKO-XUMHUYECKHUE METO-

IIbI aHAJIH3a
5. Marematuka
6. dusnka
7. JIOTIOJTHUTEIbHBIC TJIaBbI
MaTeMaTUKU

8. | IIpomsBoacTBeHHas Mpak-
THKa (TEXHOJIOIHYecKas
(mpoekTHO-
TEXHOJIOTHYECKast))

VYka3aHHBIE CBSI3U JUCLMIUIMHBI JA0T 00Y4aroMEMyCsl CHCTEMHOE MIPEICTABICHUE O KOM-
IUIeKCe M3y4aeMbIX TUCHUIUIMH B cooTBeTcTBUM ¢ PI'OC BO, uro obecneunBaeT Tpedyemblit
TEOPETUYECKUIN ypOBEHb M NMPAKTUYECKYIO HAIIPaBJIEHHOCTh B CUCTEME OOydeHHs U Oyayuieit
JESATEIIBHOCTH BBIITYCKHHKA.

4. O0beM TUCIHHUIIHHBI B 3aYeTHBIX eIMHUIAX € YKAa3aHHEM KOJIMYeCTBA aKaJeMHYeCKHX
4acoB, BbIJIeJIEHHBIX HA KOHTAKTHYIO Pa0oTy 00yYalIuXcsi ¢ mpenojaBaresieM (110 BUAaM

y4eOHBIX 32aHATHII) 1 HA CAMOCTOSITEILHYI0 PAa00Ty 00y4ar0IMXCs

OO011as TPyI0EMKOCTh TUCITUTLTHHBI

Bcero akameMnuecknx 4acoB
Bun yae6HO# paboThI ouHas opma 3ao4Has popMa | OYHO-3a0YHAs

dbopma
KonrakTHass pabora ¢ mpemoaaBa- 94,35 18,35 44 35
TeJeM™:
nexuuu (JI) 32 6 20
npaktndeckne 3ausaTus (I13) 8 - 6
nabopaTtopubie padoTs (JIP) 54 12 18
MHBIE BUJIbI KOHTAKTHOM pabOTHI 0,35 0,35 0,35
CamocrosiTejibHasi pabdoTra 00yuaro- 157,65 233,65 207,65




HIUXCH:

U3y4eHHE TEOPETUYECKOT0 Kypca 60 100 90
MOATOTOBKA K TEKYIIEMY KOHTPOJIO 80 116 100
KypcoBasi paboTa (KypcoBOil MPOEKT) - -

MOATOTOBKA K IPOMEXKYTOYHOM aTTe- 17,65 17,65 17,65
CTaINH

Bua npoMeKyTOYHOH aTTeCTAIUHN: IK3aMeH IK3aMeH IK3aMeH
OO01ast TPYI0€MKOCTh 71252

*KonTtakTHas paboTa 0O0ydJaronixcs ¢ MpernoaaBaTesieM, B TOM YHCIe ¢ IIPUMEHEHHEM IUCTaHIIMOHHBIX 00pa3oBa-
TENBHBIX TEXHOJIOTHH, BKIFOYACT 3aHATHS JICKLIMOHHOTO THIIA, U (MJIN) 3aHATHI CEMHHAPCKOTO THIIA, JIabOopaTopHbIe
3aHATHS, U (WJIM) TPYIIIOBBIE KOHCYIbTAIMH, U (MIIH) UHIMBHAYAJIBHYIO paboTy 00y4aromierocs ¢ npernoaBareiem,
a TaK)Ke aTTeCTallMOHHBIC MCIBITAHUS MPOMEKYTOYHOW aTTecTanuu. KoHTakTHas paboTa MOXET BKIIOYAaTh WHbIC
BUJII Y4eOHOW JIEATeNIbHOCTH, NpelyCMaTpUBaIoOIie IPYNIOBYI0 M MHAMBUAYyalbHYI0 paboTy oOydarommxcs c
npenosaBareneM. Yackl KOHTakTHOW paboThl onpenessitorcs IlonoxkeHneM 00 OpraHu3allMi M NPOBEICHUH KOH-
TaKTHOW paboThI MPH peanu3alu 00pa3oBaTENbHBIX MMPOrPaMM BBICHIETO 00pa30BaHMsI, YTBEPKACHHBIM YUeHBIM

coserom YIJITY ot 25 despasnst 2020 roaa.

5. Conep:xkaHue TUCHUILUIUHBL, CTPYKTYPHPOBAHHOE 110 TeMaM (pa3jejiaM) ¢ yKa3aHHeM OT-

BCACHHOI'0 HA HUX KOJINYECTBA AaKAACMHUICCKHUX YaCOB

5.1. TpynoeMkocTh pa3aesioB IMCHUIIHHDI

o4Has popMa 00y4yeHHs

Ne | HammenoBaHue pasjeina auc- IRy . | CamocTosiTenpHast
JI 113 JIP KOHTAKTHOM
/o 0050003050505 pabora
paboThl
1 | Benenue. OCHOBHEIE ITOHS-
THS U ONIPENETICHUS XUMUU U 2 - 2 8
¢uzuxun BMC
2 | Knaccupukanuss u HOMEH- 4 i 4 8
KJIaTypa IMOJIMMEPOB
3 | Lenmnble mpoliecchl CHUHTE3a
Makpomosekys. PanukanbHas 4 2 12 18 14
nonumepusarus (PIT)
4 | Hounas nonumMmepuzaims. Ka-
THOHHAsI, aHWOHHAS, WOHHO- 4 2 6 12 14
KOOpJIMHAIIMOHHAS  [TOJTUME-
puzanus
5 | ConomumMepuzanus 2 2 12 16 14
6 | CryneHuaTsle mpouecchl 00-
pa3oBaHHWS ~ MaKpPOMOJIEKYII. 4 2 12 18 14
[MonukonaeHCaLHS.
7 | Xumudeckue peaknuu BMC 4 - 6 10 14
8 | Crpykrypa BMC 2 6 8 14
9 | MexXMOJeKyIsIpHOe B3auMO-
NCHCTBHUE, HAIMOJICKYIISIpHAs 5 i 5 3 14
CTpYKTypa B  TOJIWMEpax.
[Ipupona npounoctu BMC
10 | ®usnueckue COCTOSIHHS
BMC. 2 - - 2 14
11 | PactBopst BMC 2 - 6 8 12
HToro no pasnenam: 32 8 54 94 140
[TpomexyTouHas arTecTanus - - - 0,35 17,65




Ne | HaumenoBanwue paznena auc- JEGEID . | CamocTosTenbHAS
JI 113 JIP KOHTaKTHOM
1/ 0050003050505 paborta
paboThI
KypcoBast pabora (kypcoBoii mpo-
€KT) ) i ) i i
Bcero 252
Ou4Ho-3a204Has1 popma 00ydeHHs
Ne | HammeHnoBaHue pasjeina auc- JHiEre CaMocTosTeIbHas
JI 113 JIP KOHTaKTHOM
/o 0050003050505 paborta
paboThl
1 | Benenue. OCHOBHEIE ITOHS-
TUS U ONPENICTICHUS XUMUU U 2 - 2 12
¢buzukun BMC
2 | Knaccudukamuss M HOMEH- 2 i 4 12
KJIaTypa IMOJIMMEPOB
3 | LemHble mporecchl CHHTE3a
MakpoMOJIeKyJ. PanukanbHas 2 - 6 8 29
nonmumepu3anus (PIT)
4 | Hounas nonumMmepuzaius. Ka-
THOHHAsI, aHMOHHAs, HOHHO- 5 i 6 16 20
KOOpJIWHAIIMOHHAS  [TOJTUME-
pu3anus
5 | Conommmepwu3arus 2 - 6 8 20
6 | CryneHuarsie MpoLecchl 00-
pa3oBaHUST  MaKPOMOJICKYII. 2 - 6 8 18
[MonukonacHCaLHS.
7 | Xumnyeckne peakunun BMC 2 - 4 6 18
8 | Crpykrypa BMC 2 - 2 18
9 | MexXxMOoJeKyasIpHOe B3auMO-
JCHCTBHUE, HAIMOJICKYIISIpHAS 5 i i 9 18
CTpYKTypa B  MOJIHUMEpax.
[Tpupona npounoctu BMC
10 | dusnueckue COCTOSIHUS
BMC. 1 - - 1 18
11 | PactBopst BMC 1 - - 1 16
Hroro no paznenam: 20 - 28 48 186
IIpomexxyTouHas arrectamus - - - 0,35 17,65
KypcoBas pabota (kypcoBoii mpo-
€KT) i i i i i
3a04Hasi popma 00ydeHus
Ne | HammeHnoBaHnue pasjena auc- Eigems CamocTosTenpHas
JI 113 JIP KOHTaKTHOM
n/n LUIUIAHBI pabota
paboTsl
1 | Beacuue. OCHOBHEIC TTOHS-
THS ¥ OTIPEJICTICHUS XUMUU | 0,5 - - 0,5 17
¢uzuku BMC
2 | Knaccudukamuss ¥ HOMEH- 0.5 i ) 0.5 17
KJIaTypa MOJINMEPOB
3 | LemHbie mpolecchl CHHTE3a 1 - 6 7 20




Ne | HaumenoBanwue paznena auc- JEGEID . | CamocTosTenbHAS
JI 113 JIP KOHTaKTHOM
1/ 0050003050505 paborta
paboThI
MakpoMoJIeKyJl. PagukanbHas
nosimmepusanus (PII)
4 | Honnas nonumMmepuzaius. Ka-
THOHHAS, AHWOHHAs, HWOHHO- 1 i i 1 99
KOOPJWHAIIMOHHAS  ITOJIMMe-
puzanus
5 | ConomumMepu3anus 0,5 - 6 6,5 20
6 | CryneHuarble Tporecchl 00-
pa3oBaHHUs  MaKpPOMOJIEKYII. 1 - - 1 20
INonukoHaeHcaus.
7 | Xumugeckue peakuuu BMC 0,5 - - 0,5 20
8 | Crpykrypa BMC 0,5 - 0,5 20
9 | MeXMOJeKyISIpHOE B3aMMO-
JeiicTBUE, HAaIMOJEKYJSpHas 05 i ) 05 20
CTpYKTypa B  IOJIUMEpax. ' ’
[Ipupona npounoctu BMC
10 | ®usnueckue COCTOSIHHS
BMC. 0,5 - - 0,5 20
11 | PactBopet BMC 0,5 - - 0,5 20
HToro no pazgenam: 6 - 12 20 214
[TpomexyTouHas aTTecTanus 0,35 17,65
KypcoBas pabota (kypcoBoii mpo-
€KT) i ) i ) )
Bcero 252

5.2. Conep:xkanue 3aHATHH JEKIIHOHHOTO THIA

1. Brenenue. OcHOBHBIC MOHATHS U oTipeesieHust xuMuu U ¢puzuku BMC

1.1. Tenu u 3amaum aucuuruinebl. [Ipeamer u 3amaum xumuu u pusuku BMC, eé
MPAKTUYECKOE 3HAYCHHE.

PacmipocTpaneHne noammMepoB B IPUPOJIE, COCTOSIHUE MTPOU3BOACTBA noaumepos. [lonu-
MEpBI B «OKUBOW» U «HEXHBOW» mpupoe. O0beMbl MPOU3BOJICTBA U 00JIACTU MMPUMEHEHHS T10-
auMepoB. Cnenuduyeckre cBOMCTBA MOJIUMEPOB.

Crneuunduka TepmuHonoru B oonactu xumuu U ¢puszuk BMC. Tlonsatus moHomep, onu-
romep, BMC, noiumep, coctaBHoe 3BeHO, cTpykTypHOe (CII3), MoHOMepHOE, KOH(PUTypaIMOH-
HOE€ 3BEHO, MaKpOMOJIEKYJa, CTEeNeHb MOoJIMMepu3aluu noaumepa. [lomumepromonoru u nomiu-
MEpPaHaJIOru

2. Knaccudukanus u HoMeHKIIaTypa MoJIMMepOB

2.1.  Cnoco6bl Knaccu(pHUKaIMy NOIMMEPOB

OyHaaMeHTanbHas KiacCHU(pUKalus MOJIMMepoB Mo xumudeckoi npupoae CII3 mo npo-
MCXOXIEHNIO, TIOJSIPHOCTH, OTHOIIEHUIO K HArpeBaHMIO U JIPYIMM IpU3HaKaM. BapuaHTel HO-
MEHKJIaTyphl IOJIUMEPOB

ParmonanbHasi, cuCTeMaTHUeCKasi U TPUBUANIbHAS BUJBI HOMEHKJIATYp. OCOOEHHOCTH UX
(GbOopMUPOBAHHUS U CTETIEHb OTPAXEHHS CTPYKTYPhI U CBOWCTB MOJIMMEPOB.

3. [TenHble mpoLecchl CUHTE3a MakpoMolieKyl. PagukanpHas nomumepusanus (PIT)

3.1.  OcHOBHBIE 3aKOHOMEPHOCTH IIEMHBIX MPOLIECCOB CUHTE3a ITOJIUMEPOB




[Momumepuzanus kak uenHoi npouecc (L{I1). Craguu mpouecca Tumbl MOHOMEPOB U UX
IIPEIPACIIONOKEHHOCTh K Pa3IUYHbIM BUAAM LIETHON IOJUMEpPH3alUU. TepMOIUHAMUYECKHE U
KMHEeTU4ecKue ycnosus nporekanus LI1.

3.2.Cnenuduka 1 3aKOHOMEPHOCTH PAIUKATBHON MTOJTMMEPH3AITUH.

IIpupona aktuBHbIX HEeHTpoB Npu PII. CriocoObl MHUIIMMPOBAHUS, MOHOMEPHI, XUMHUYE-
CKHE€ MHUIMATOPBI, MEXAaHU3M U YCJIOBHA UX pacnana. KuHeTuka, MEXaHU3M U DHEPreTHUUYECKUE
xapakTepucTuku PII. AKTUBHOCTP MOHOMEPOB M MX PAJAMKAJIOB B PEAKLUAX PAAUKAIBHOU I10O-
auMepusanuy. Peakuuu nepenauu Lenu, peryjlvpoBaHUEe U MHIMOMpPOBaHME pPaJMKAIbHOM I1O-
auMepu3anuy. BiusHaue GpakTopoB Ha CKOPOCTh U cTeNeHb nonumepu3anuu npu PI1.

4. Honnas nonuMepusanusa. KaTuoHHasA, aHMOHHAsA, HOHHO-KOOPAMHALMOHHAS II0-
JUMepU3aLus

4.1.  Ocob6ennoctu nonnoi nommmepusaruu (MUI1) u ee otuuawmst ot PIT.

IIpupoa akTUBHBIX LIEHTPOB IIPY MOHHOW noJIMMepu3anuu. KuHeTrnka, sHepreTuka mnpo-
1ecca ¥ CTpyKTypa oopasyromuxcs HoJIMMEpOB.

4.2 KartuoHHas MOJUMEpHU3alus.

KaranuzaTopsl, MOHOMEpPBI, PACTBOPUTEIH, SHEPI€TUKA, MEXAHU3M KaTHOHHOM MONIMMe-
pHU3aIMK aJKEHOB, KapOOHUIIBHBIX COCTUHEHUH M reTepourkioB. Kunernka mpoueccos. Brims-
HHUE yCIOBUH (TeMmepaTypbl, IPUPO/bl KaTalu3aTopa, MOHOMEpA U Cpejibl) Ha CKOPOCTh U CTe-
[E€Hb MOJIMMEPU3ALINH.

4.3.AHroOHHas TOJIMMEPU3AIIUs.

KaranuzaTopbsl, MOHOMEDBI, SHEPreTHKA, MEXAaHU3M M CTEPEOPEryIIPHOCTh AHWOHHOMN
HoJMMepHu3aluy aakeHoB, Kunetnka npoueccoB. OCOOEHHOCTH XMMHU3Ma Pa3HbIX BUJIOB aHUOH-
HOM mojnuMepu3anuu. BriusHue ycioBuil (TeMIiepaTyphbl, IPUPOIbI KaTaau3aropa, MOHOMEpPA U
Cpefibl) Ha CKOPOCTb U CTETIEHb MOJIUMEpU3aLInH.

HonHO-KoOpAMHALIMOHHAS TOTMMEPU3aLIUL.

Karanuzaropsl 1 MexaHHU3M cTepeocnenn(puyeckoil moaMMepHu3alui Ha TOMOTE€HHbBIX U
reTepOreHHbIX KaTajau3aropax. JJoCTOMHCTBAa HOHHO-KOOPAUHAIIMOHHON noaumepu3anuu. Cpas-
HEHUE PaJUKaIbHON MOJMMEPU3ALMH ¢ HOHHOM NOJIMMEpHU3aluei.

S, Cononumepusarusi.

5.1.  JocrounctBa cononumepusaruu (CILT).

CIIJI- kak MeToJ MOJY4YEHHs COMOJIMMEPOB C 33JaHHBIM KOMILJIEKCOM AKCIUTyaTallMOH-
HBIX cBOMCTB. [IpakTnueckoe ucnonszosanue CIIJI.

5.2. PanukanpHas conoinMepHu3anus AByX COMOHOMEPOB.

MacutaGpl MCIIOJIB30BaHUs PAJUKAIBHOW M MOHHOW comoiuMepu3anuu. Teopus como-
auMmepusanuu. YpaBHeHue coctaBa (Maiio-JIptonca) u tumsl conoiaumepoB. KoHcTaHTBI como-
auMepu3aly. BiusiHue ycnoBuid (compsikeHue, CTepuuecKue 3aTpyAHEHUs U MOJIIPHOCTh CO-
MOHOMEPOB) Ha aKTUBHOCTh MOHOMEPOB U PAJUKAaJIOB, COCTaB U CKOPOCTH COMOJIMMEPHU3ALIUU.
WneanbHast, uepeayroulyscs 1 OJ04Hast BUbI COMOIUMEPU3alIUU.

6. Crynenuatsle mporecchl o0pazoBanust Mmakpomoiekyi. [lonukonnencanus (I1K).

6.1. OcHOBHBIE 3aKOHOMEPHOCTHU CTYIEHYATHIX MIPOIIECCOB CHHTE3a MOJIMMEPOB

Crneunguka cTpoeHUsI MOHOMEPOB (PEaKIMOHHbBIE LIEHTPHI, PYHKIIMOHAIBHBIE TPYIIBI U
(YHKLIMOHATIBHOCTD), IPOMEXYTOUHBIX COSIMHEHUN U PEaKIUi pOCTa MAaKPOMOJIEKYJI B CTYIEH-
YaThIX ITpoleccax. Pa3HOBUIHOCTH CTyNIEHYATHIX PEAKIUM.

JIuHelHas MOJIMKOHAEHCALINS, €€ BUABI, 3aKOHOMEPHOCTH IPOTEKAHUSI.

XapakTeprucTuka MOHOMEPOB, pEaKLMOHHAs CIIOCOOHOCTH MOHOMEPOB M OJIMTOMEPOB.
PaBHoBecHas u HepaBHOBecHas [1IK. OcoGeHHOCTH MpOTeKaHUsl, KHHETHKA, CKOPOCTh, SHEPreTH-
Ka, TIyOMHa 3aBeplIeHHOCTH Tporiecca, CTaauu MOJIUKOHIECHCAIIMOHHBIX MpolieccoB. BnusHue
(akTOpPOB Ha CKOPOCTh U MOJIEKYJISIPHYIO Maccy MOJIMMEPOB MU MONUKOoHAeHcanuu. [ToGounbie
IIPOLIECCHI ITPH MTOJIMKOHJCHCALIUH.

6.2. TpexMepHasi MOJTMKOH ICHCAIIHS U €€ OCOOCHHOCTH.
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Mounowmeps! st TpexmepHoit IIK. Craguum npouecca u cBOCTBa IPOAYKTOB IMOJIMKOH-
JEHCAllMK Ha pa3HbIX cTafusax. ['eneobpazoBaHue Kak MPU3HAK TPEXMEPHOU MOJIMKOHIACHCALINH,
Criermuduueckoe BIUSHUE (PaKTOPOB HAa CKOPOCTH MPOLIECCOB M CBOMCTBA MOIY4aeMbIX MOJIHME-
poB.I'myOnHa 3aBepIIeHHOCTH TIporiecca nmpu TpexmepHoit T1K.

1. XUMHUYECKUE PEAKIIUHU TTOJIUMEPOB
7.1. Peakuuu, nporekamoiiue 0e3 CyIIECTBEHHOIO M3MEHEHUS! MOJEKYJISPHOW MacChl
MaKpOMOJIEKYJI

OOwiast xapakTepuUCTUKa U KiIaccU(UKaLUsA XMMUYECKUX peakiuid nonumepos. Peakiuu
C ydyacTheM OOKOBBIX TIpYI MakpoMOJIeKyJ. Peakiuy moiauMepaHalorMyHbIX MPEBPALCHUN H
BHYTPHUMOJIEKYJIIPHBIE PEaKIMH; UX OCOOCHHOCTH U MPAKTHUECKOE 3HAYEHHUE. .

7.2.  Peaxuum, mpoTEKarOIIUE C yBETMUECHHUEM MOJIEKYISIPHON MacChl MAKPOMOJIEKYIL.

Peakuuu pa3seTBiieHus u cmnBaHus. OcCOOEHHOCTH IPOTEKaHUs PEaKLUi B OTCYTCTBUE U
IPUCYTCTBUM KOMIIOHEHTOB OTBEpPKAAIOIIMX cucTeM. [IpakTuueckoe NMpuMEHEHUE AaHHbBIX pe-
aKINH.

7.3.  Peaxmum, mpoTeKaroIue ¢ yMEHBIICHUEM MOJICKYJIIPHON MacChl MAaKpPOMOJIEKYIT

Peakuum necTpykumM Kak OCHOBHAsl NPUYMHA CTApEHUS NOJMMEPOB. OKHUCIUTENbHAS,
TepMUYecKast, poToxuMHuyecKas, pauaioHHas U MeXaHoaecTpyKun. CTabuinu3anus moaumMe-
POB, TUIIBI U MEXAHU3M JICHCTBUS IPUMEHSAEMbIX CTa0MIIN3aTOPOB.

8. CrtpyKTypa 1nojmMepos

8.1.  CymHOCTb HOHATHS CTPYKTYPbI IIOJIUMEPOB.

CMBbICII MOHATHUS «CTPYKTypa moiauMepoB». CocTaBHbIE KOMIOHEHTHI CTPYKTYphI HOJIH-
MEPOB: MPUPOAA U CTPYKTYpa OTAEIbHBIX MaKpOMOJIEKYJ, HaJIMOJIEKYJISIpHAs CTPYKTYpa IOJIH-
MEpOB..

8.2.  CrtpyKTypa OT/EeIbHbIX MAaKPOMOJIEKYI.

Xumuueckas npupoga Makpomousiekynl. KoHgurypamnus monuMepoB: Ha ypOBHE 3BEHA,
NPUCOETUHEHUSI 3BEHbEB, Ha ypoBHE nenu. KoHpopmanus MakpoMoOJieKy: Ha YpOBHE 3BEHA,
MPUCOEAMHEHNS 3BEHbEB, HA YpOBHE llenu. MosekyspHas Macca U HOJUAUCIIEPCHOCTD MOJH-
MepoB. CTpYKTypHast U CTEPEON3OMEPHSI.

9. MexMoneKyIsspHOe B3aUMOJIEHCTBUE M HAAMOJIEKYJISIpHAsl CTPYKTypa B MOJUMeE-
pax. IIpounocts BMC.

9.1.MexmonekynspHoe B3aumoseiictsue (MMB3II )B nonumepax.

IIpupona cuin u unTeHCUBHOCTE MMB3II.  SIBieHMs kore3uu, aare3uu U ayTOTE3UU.
OreHka BEIMYMUHBI SHEPTUU KOTE€3UU

9.2. HagmonekynsipHas CTpyKTypa IOJIUMEPOB.

[TonsiTus arperatHoro u (ha3oBoOro coctosiHuil nonumepos. HagmonekynsipHas cTpykTypa
noaumepo (HMCII). Bunsl HagMoneKyIsipHOH CTPYKTYphl HOJIMMEPOB B aMOpPGHOM M KpH-
ctaynaeckoM ¢azoBoM coctosiHusIX. Baussaue HMCII Ha cBoiicTBa monuMepos.

9.3. OcHoBbl Teopun npouyHoctd BMC. Mexanuueckasi IpOYHOCTb MOJIUMEPOB U (PakTo-
PBI, BIMSIIOIINE HA IPOYHOCTb.

10.  dusHueckue cOCTOSHHS MOTUMEPOB

10.1. duznyeckue coCTOSTHUS aMOP(PHBIX TTOJIUMEPOB.

CymHocTh U IMpHUpoJa CTEKJI000pa3HOr0, BHICOKORIACTUYECKOTO U BA3KO-TEKy4Yero ¢u-
3UYECKUX COCTOSIHUM amop@HbIX monmMmepoB. Temmepatypsl nepexona (Tc,TT) u  dakropsl,
BJIMSIONIME HA TIEPEX0/1 U3 OJHOTO (PU3NUECKOTO COCTOSTHUS B JIPYTOE.

10.2. ®dusnyeckne COCTOSIHUS KPUCTAUIMYECKUX U CETYATHIX MTOJIMMEPOB

CyIHOCTh U MPHUPOJIa KPUCTATUINYECKOTO, BBICOKOIIACTUIECKOTO U BA3KO-TEKyuYero ¢u-
3MYECKUX COCTOSTHUI KpUCTaJUIMYecKux nonumMepoB. Temmepatypsl nepexona (Tmn, Tt) u dak-
TOpPBI, BIMSIOIIME Ha MEePeXo] U3 OJHOTO (PU3MYECKOro cocTosiHUS B Apyroe. [lnactudukarms
IIOJINMEPOB, €€ pOJIb. SIBIIEHHE M XapaKTCPUCTUKU XPYNKOCTH. KOHCTpYKIMOHHBIE IUIACTHKH,
3J1aCTOMEpHI, BOJIOKHA. TemnepaTypHble IpaHUILb] SKCILTyaTalluy OJIMMEPOB.

11.  PacTBOpBI BBICOKOMOJICKYJISIPHBIX COSTUHEHUM.
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11.1. MexaHu3m, CTaluu M yCIOBUS pacTBOpeHUs noiauMepoB. Crnenndurka u MexaHU3M
pactBoperrss BMC. Otnuuust pactBopoB BMC ot pactBopoB HMC. Pa36aBneHHbIe U KOHIICH-
TPUPOBAHHBIE PACTBOPHI IIOJUMEPOB

11.2. HaOyxaHue moimMepoB H €ro ocoOeHHOCTH. Peonorus (0COOEHHOCTH TEYCHUS)
pa30aBIeHHBIX U KOHIICHTPUPOBAaHHBIX pacTBopoB BMC. dakropsl, Bnustomue Ha HaOyxaHue u
pactBopenrie BMC.

11.3. IInactudpukamus BMC. Mexannsm 1uiactudukanuu. Brnusaue nactudukaropos
Ha MOPO30CTOMKOCTb, yCI0BHsI iepepaboTku U skcmryaranuu BMC. Tumnsl mactudukatopos u
TpeOOBaHUs, IPEABSBIAEMbIE K HUM.

11.4. IIpakTueckoe npuMenenue pactsopoB BMC. OnpeneneHue MOJIEKYJIIpHOU MacChl
BMC 6naronapst ucciieJoBaHHUIO CBOMCTB UX PacTBOPOB. Brucko3uMeTpuieckuit MeTo1 onpee-
nenust MM nonuMepoB.

5.3. Tembl U GopMBbI 3aHATHI CEMUHAPCKOT0 THIIA

Y4eOHblIii MIaHOM MO TUCIUILIMHE TPETyCMOTPEHBI 1ab0paTopHbIe pabOThI

®dopma npoBe- TpynoéMkocTh, yac
HaumenoBanue paznena
Ne JICHUS ouHoe | 3aouHoe | OuHO-
JTUCIUIUIAHBI (MOJTYJIS)
3aHSATHUS 3209HOE
Pazmen 1. llemHble mpomeccsl cHUHTE3a
g 1 pont nabopaTopHas
1 | makpomonekyn. PagukanpHas mommmepu- 12 6 6
pabora
3auus (PI1)
Paznen 2. Monnas nonumepusanus. Katu-
naboparopHas
2 | oHHasi, aHUOHHAas, HOHHO- AGoTa 6 - 6
KOOPIMHAIIMOHHAS TTOJUMEPH3aIHsI P
naboparopHas
3 | Paznmen 3. Cononmmepuzanus patop 12 6 6
pabota
Pazgen 4. Crynenvarsie mpoieccsl oOpa-
naboparopHas
4 | 30BaHua Makpomoiiekyia. IlonukonaeHca- 6 - 6
pabota
sl
naboparopHas
5 | Pazmen 5. Xumnueckue peakiuu BMC partop 6 - 4
pabora
naboparopHas
6 | Pasnmen 6. Ctpykrypa BMC 6 - -
8 PYKTYP pabota
Paznen 7. MexMonekynsipHoe B3auMoJieii- | jJabopaTropHas
7 | cTBUE, HAIMOJIEKYJISIpHAsl CTPYKTYypa B IO- pabota 6 - -
nuMepax. [Ipupona npounoctu BMC
naboparopHas
8 | Paznen 8. ®dusnueckue cocrossaus BMC. patop 6 - -
pabora
naboparopHas
9 | Pasznmen 9. PactBopsr BMC patop 6 - -
pabora
Hroro: 66 12 28

5.4 letaqm3anus caMOCTOATEIbHOM padoThI

. TpynoeMKocTh, yac
HaumenoBanwue paznena Bun camocTosiTensHOM
o JTUCITUATITUHBI (MOTYJIs1) a00TEI OfHad | 3a09HAZ | OUHO-
Y P 3a049Hast
Paznen 1. Beenenne. OcHoubie | [lonroroska k onpocy
1 | NOHATHS W ONpPEACICHUS XHMHH | IT0 TeMaM Jaboparop- 8 17 12
u ¢u3uku BMC HBIX paboT U 3aIuTe
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HaumenoBanue paznena
JTUCITUATITUHBI (MOTYJIs1)

Bung camocrosTenpHON
paboThl

TpynoemMKocTb, yac

OYHas

3a04Has

OYHO-
3a04YHast

OTUYETHBIX MAaTEPHAJIOB,
HOJrOTOBKA K TECTOBO-
My KOHTPOJIIO

Pazgen 2. Knaccudukamums wu
HOMEHKJIaTypa MOJIUMEPOB

[ToaroroBka k omnpocy
o TemMam Jiadboparop-
HBIX paboT U 3aIIuTe
OTUYCTHLIX MAaTCpHUaAIOB,
MOJITOTOBKA K TECTOBO-
My KOHTPOJIIO

18

17

12

Paznen 3. llennsle mnporeccsl
CHHTE3a MakpoMmoJjekyia. Panu-
kanpHas noaumepusanus (PII)

[ToaroroBka k omnpocy
1o TemMam Jiaboparop-
HBIX paboT U 3aIIuTe
OTYCTHLIX MaTCpHaIOB,
MOJIrOTOBKA K TECTOBO-
MY KOHTPOJIIO

14

20

29

Pasgen 4. Mounas mommmepusa-

musa.  KaTtuonHas, aHHOHHAad,
MOHHO-KOOPAMHAIIMOHHAST  TIO-
JUMEPHU3aIHS

[ToaroroBka k omnpocy
1o TemMam Jiaboparop-
HBIX paboT U 3alIuTe
OTYCTHLIX MaTCpHaIOB,
MOJITOTOBKA K TECTOBO-
MY KOHTPOJIIO

14

20

20

Pasznen 5. Cononumepuzanus

IToaroroska k omnpocy
1o TeMaMm Jiaboparop-
HBIX Pa0oOT U 3alIuTe
OTYCTHLIX MaTCpHaIoB,
IOArOTOBKA K TECTOBO-
MY KOHTPOJIIO

14

20

20

Paznen 6. Crynenuarbie mpo-
1eccsl 00pa3oBaHUS MaKpPOMO-
nekyi. [TonukonaeHcanus.

[ToaroroBka k onpocy
10 TeMaM J1abopaTop-
HBIX pa0oOT U 3aluTe
OTUYETHBIX MAaTEPHAJIOB,
IIOATOTOBKA K TECTOBO-
My KOHTPOJIIO

14

20

18

Pazgen 7. Xumnueckue peakuun
BMC

[ToaroroBka k onpocy
10 TeMaM J1abopaTop-
HBIX pa0oOT U 3aluTe
OTUYETHBIX MAaTEpPHAJIOB,
ITOATOTOBKA K TECTOBO-
My KOHTPOJIIO

14

20

18

Pazgen 8. Ctpykrypa BMC

[ToaroroBka k onpocy
10 TeMaM J1abopaTop-
HBIX pa0oOT U 3aluTe
OTUETHBIX MAaTEpPHAJIOB,
ITOATOTOBKA K TECTOBO-
My KOHTPOJIIO

14

20

18

Paznen 9. MexMonekymnspHoe
B3aUMOJCICTBUE, HAIMOJIEKY-
JISIpHAsl CTPYKTYpa B MOJIUMEPAX.

[ToaroroBka k onpocy
o TeMam JiabopaTop-
HBIX pa0oT U 3aIuTe

12

20

16

13




TpynoemMKocTb, yac

HaumenoBanue paznena Bug camocrositenbHOM

OYHasi | 3a04YHasi | OYHO-
JTUCITUATITUHBI (MOTYJIs1) paboThl

3a04YHast

[Tpupona npounoctu BMC OTYETHBIX MaTEPUAJIOB,
IIOArOTOBKA K TECTOBO-
My KOHTPOJIIO

[ToaroroBka k onpocy
o TemMam Jiadboparop-
Pazgen 10. ®usuveckue cocTo- | HBIX PabOT U 3aIUTe
saust BMC. OTYETHBIX MaTEpUaOB,
MMOATOTOBKA K TECTOBO-
MY KOHTPOJIIO

10 12 20 16

[ToaroroBka k omnpocy
1o TemMam Jiaboparop-
HBIX paboT U 3aIIuTe
OTYCTHLIX MaTCpHaIOB,
MOJIrOTOBKA K TECTOBO-
MY KOHTPOJIIO

11 | Pazgen 11. PactBopet BMC 12 20 16

[ToaroroBka k mpoMexXyTouHou | M3yueHue NTeKIMOHHO- 17,65
aTTeCTaluu ro MaTepuaa, JuTepa-
12 TYPHBIX UCTOYHUKOB B 17,65 17,65
COOTBETCTBUHU C TEMa-
THKOH

HUroro: 153,65 | 231,65 | 203,65

6. IlepeueHb yueOHO-MeTOANYECKOI0 O0ecnevYeHHsl M0 AUCHUIINHE
OcHOBHasi M JONOJIHUTEIbHAS JTUTEpPaTypa

No Ton
ABTOp, HAUMEHOBaHHE

IIpumeuanue
/o W3IaHus

OcHoBHasl yueOHasi TUTEPaTypa

1 | Kynesnes, B. H. Xumus u ¢pusuka nonumepos : yueOHoOe 110-
cobue / B. H. Kynesnes, B. A. lllepmneB. — 3-e u3na., ucnp.
— Cankrt-IlerepOypr : Jlanp, 2022. — 368 c. — ISBN 978-5-
8114-1779-7. — Tekcr : anexkTpoHHsbli // Jlanb : anexTpoHHO- | 2022
OubmuoreyHas cUCTEMA. — URL:

TlomHOTEKCTOBBLIN
JOCTYII IPH BXO-
Jie TI0 JIOTUHY U

https://e.lanbook.com/book/211685. — Pexum moctyna: s 11aposo
ABTOPH3. OJIb30BATEIICH.
2 | ApxakoB, M.C. Xumus u ¢usuka nomumepoB. Kpatkuii cio-
Bapb : yuyebHoe mocobue / M.C. ApxakoB. — CaHKT- ITosTHOTEKCTOBBIN
[TetepOypr : Jlanp, 2020. — 344 c¢. — ISBN 978-5-8114- JOCTYTI TIPH BXO-
- 2020

4047-4. — Tekcr : snekrpouusiii // JlaHb : 3IEKTPOHHO- JIe TI0 JIOTUHY U
6ubnuoreyHas CUCTEMA. — URL: MapoJro

https://e.lanbook.com/book/130153.

3 | Beyipuna, T. C. XuMusI BBICOKOMOJIEKYIJISIPHBIX COCTUHEHHUN
: yue6Hoe mocobue / T. C. Beigpuna ; Ypail. roc. J€COTEXH.
yH-T, Kad. TexHomornmm mepepaboTkm tiactMmacc. - Ekare- | 2012 42
punOypr : YI'JITY, 2012. - 180 c. : un. - bubmuorp.: c. 180. -
ISBN 978-5-94984-392-5
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https://e.lanbook.com/book/130153

Beigpuna, 1. C. Xumus u pusruka BBICOKOMOJICKYJISIPHBIX CO-
€MHEHUN | METOAMYECKUE YKa3aHUs JJI BBINOJIHEHUs J1a0o-
pPaTOpPHOIrO MpakTUKyMa MO AUCHUILIUHE «XUMHUSA U (U3HKA
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN» CTyJAECHTaMU OYHOMU, 3a-
OYHOM U yckopeHHOU (opM 0OydeHHs [0 HAIMPaBICHUIM
18.03.01 «Xumuyeckas texnojorusi» u 29.03.03 « TexwHono-
TUs MOAUrpadpuueckoro U ynakoBOUHOTo mpousBojactsa» / T.
C. Boigpuna ; MunoOpHayku Poccum, Ypall. roc. JECOTEXH.
yH-T, Kadenpa texHonmoruu nepepaboTku 1uiactMacc. - Exa-
tepuHOyp, 2014 — 46 c. — bubnwmorp.: c. 46. // DAECKTPOHHBIH
apXuB YIIITY: [caiiT]. — URL:
http://elar.usfeu.ru/handle/123456789/3520

2014

ONEKTPOHHBIN
apxuB (YIJITY)

Beigpuna, T. C. Xumus u pu3uKa BEICOKOMOJIEKYIISIPHBIX CO-
SAMHCHHUN | METOJIMYCCKUE YKA3aHWs JJIsl BHIMOJTHEHUS J1a00-
pPaTOpPHOIrO MPaKTUKyMa MO JUCIHHUILIUHE «XUMHUSA U (U3HKA
BBICOKOMOJICKYJISIPHBIX COCIMHEHUI CTyJeHTaMU OYHOM, 3a-
OYHOM M ycKopeHHOW (opM 0Oy4eHHsS [0 HAIMpPaBICHUIM
18.03.01 «Xumuueckas texHomorusi» u 29.03.03 « Texuoio-
TUs MOAUTrpaduueckoro U ynakoBOUHOTO mpou3Boactsa» / T.
C. Beigpuna ; MunoOpaayku Poccun, Ypail. roc. necorexH.
yu-T, Kad. TtexHomorum mnepepaboTku 1uiactMacc. — Ekare-
punGypr : YIJITY, 2014. — 38 c. : wi. — bubauorp.: c. 4-6. //
Onektponnblit  apxuB  YIJITY:  [caiit]. - URL:
http://elar.usfeu.ru/handle/123456789/3009

2014

ONEeKTPOHHBIN
apxus (YIJITY)

JlonosiHuTeIbHASL YYeOHas1 JIMTepaTypa

Kypenkos B.®. IIpakTukyMm 1o XUMHH U (U3HUKE BBICOKOMO-
JeKyIsApHBIX coenuHeHuit [Tekct] : ydeOHoe mocobue s
CTYJEHTOB XUM.-TexHoJIoT. By30B / B. ®. Kypenkos, JI. A. by-
napuna, A. E. 3aukun. - M. : KonocC, 2008. - 395 c.

2008

Pam6bumn, H. T'. CtpykTypa moimMepoB - OT MOJEKYJT 10
HaHoaHcamOue [Tekcr] : [yue6. mocoobue] / H. I'. PamOumu. -
Honronpyansiii : Uaremnext, 2009. - 264 c. : wi. - bubauorp.

B KoHIle T1aB. - ISBN 978-5-91559-016-7

2009

MankuH, A.Sl. Peonorus: KOHIENIMU, METObI, MPUIOKEHUS
[Texkcr] = Rheology: conceptions, methods, applications
aBTOpH30B. Tiep.c anri. / A. S1. Mankun, A. 1. Ucaes. - CaHkT-
[TerepOypr : Ilpodeccus, 2007. - 560 c. : wi. - Ilapan. 3arm.
aHr. - And.-mpeam. ykas.: c. 551. - ISBN 978-5-93913-139-1. -
ISBN 1-895198-33-X

2007

10

Kpobrxanosckuii, B. K. Texnuueckue cBoilcTBa moaumep-
HBIX MaTepuaioB : yueOHo-cripaBoyHoe nocodue / B. K. Kpbi-
’kaHOBckHil [u ap.] ; mox pea. B. K. Kpepkanosckoro. - U3n.
2-e, ucnp. u pom. - Cankr-IlerepOypr : IIpodeccus, 2007. -
240 c. : un. - bubnuorp.: c. 187. - ISBN 5-93913-093-3

2007

15

10

Heronses, H. JI OcHOBBI NOJIMMEPHOIO MaT€pUAIOBEICHHUS |
VYueb. nocobue / H. JI. Heronsies, B. I'. Bypsiaaun, A. 1. Ma-
tepH, B. B. I'myxux; Hayu. pexn. B. JI. Pycunos. - Exarepun-
oypr : b. u., 1998. - 321 c. - ISBN 5-230-06509-5

1998

20

*- IIpeKJIe YeM MPOUTH IO CChIIKE, HEOOXOAMMO BOWTH B CUCTEMY
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http://elar.usfeu.ru/handle/123456789/3520
http://elar.usfeu.ru/handle/123456789/3009

OYHKIMOHUPOBAHHUE DJICKTPOHHON MH(POPMALMOHHO-00pa30BaTeIbHOM cpeabl o0ecneyu-
BAeTCs COOTBETCTBYIOILMMHU CPEICTBAMU MH(POPMALIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OUOJINOTEYHbIE CUCTEMbI
— 3JIEKTPOHHO-OMOIMOTeUHast cucrema «JIauby;,
— 3JICKTPOHHO-OMOIMOTEUHAs cUCTeMa «Y HUBEPCUTETCKast OMOIHOTEeKa OHIIAHY;
- BJIeKTPOHHAs 06pa3oBaTebHas cucteMa «O6paszoBarenbHas miarhpopma FOPAUT»
- yHuBepcaibHast 6a3a manubix EastView(OOO «MBUCY).

CnpaBouyHbie 1 HHGOPMALMOHHbIE CHCTEMbI
— cipaBoyHas nipaBoBas cucrema «Koucynbrantllmroc» (http://www.consultant.ru/);
— cpaBouHO-TipaBoBas cuctema «Cucrema 'APAHT». CBoOoaHbIl A0CTYN (PEXKHUM J10-
cryna: http://www.garant.ru/company/about/press/news/1332787/);
— IporpamMMHasl CUCTeMa JAjisi OOHapy»KEHHUS TEKCTOBBIX 3aMMCTBOBAaHUIN B Y4E€OHBIX U
Hay4HbIX paborax «Anturuiaruat. BY3» (URL: https://www.antiplagiat.ru/).

IIpodeccnonanbubie 0a3bl JAHHBIX
1. Unpopmanmonnas  cucreMa «TEXHOPMATHB». —  Pexum  nocryna:
https://www.technormativ.ru/;
2. Hayunas snekrponHas 6ubimoreka elibrary. — Pexxum nocryma: http://elibrary.ru/ .
3. baza  maHHBIX 1O  XMMHYECKHMM  BemlecTBaM. —  PexxuM  jgoctyma:
https://pubchem.ncbi.nlm.nih.gov/

HopMaTuBHO-TIpaBOBbIE AKThI

1. ®enepanbubiit 3akoH «O0 oxpane okpyxatomien cpeab» oT 10.01.2002 Ne7-D3 (pen.
or 30.12.2020). C wu3m. u gom., Berynm. B cuay ¢ 01.01.2021. — Pexum pocryna:
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=51460506304105653232087527 &cacheid
=618FESBA01F3CE2A2127C47EF7B50C3B2&mode=splus&base=RZR&Nn=357154&rnd=61BB
4DBBDBB4934B5196112E78BCA831#1ylrpozek]s

2. ®epepanbHblii 3ak0H «O0 0TX0/1aX MPOM3BOJCTBA U NMOTpedIeHUs» oT 24 uroHs 1998
r. Ne 89-@3 (pen. ot 07.04.2020). C wusm. u nom., Berym. B cuity ¢ 14.06.2020. — Pexxum nocty-
na:
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=211626294608152263367298476&cachei
d=4C3CCAF5034C6A2E2E4FEAG85E43BD91&mode=splus&base=RZR&N=340343&rnd=61
BB4DBBDBB4934B5196112E78BCA831#77nt098coio.

7. MOHJ OLIEHOYHBIX CPEACTB /s NPOBe/leHUs IPOMEKYTOYHOMH aTTeCTALMN 00y4ar0IIUX-
cs 10 JMCHUILIHHE

7.1. IlepeyeHb KOMIIETEHI U ¢ YKa3aHHEM 3TANOB X (POPMUPOBAHMS B NpoLecce 0CBOe-
HHs 00pa3oBaTeIbHOM IPOrPaMMBbI

DopmHupyeMble KOMIETEHIIMH Bun u popma KoHTpOIIS

OIIK-1 CrnocoGeH u3yuyarh, aHAIM3UPOBATH, UCTOb- | [IpOMekKyTOUHBIH KOHTPO/Ib: KOH-
30BaTh MEXaHU3Mbl XUMUYECKUX PEAKIIHUM, MPOUCXO- | TPOJIbHBIC BOMPOCH IK3aMCHA

ISIIMX B TEXHOJIOTHYECKUX MPOIECCaX M OKpyKaro- | TeKymMd KOHTPOJb: OMpOC, 3aluTa
IIIEM MHUPE, OCHOBBIBASCH HA 3HAHUAX O CTPOCHUU Be- | OTUCTHBIX MATEepHaJIoB IIO naboparop-
IIECTBA, MPUPONE XMMHYCCKOH CBS3M M CBOiicTBax | HOM paboTe, TeCTHpOBaHME.
Pa3IMYHBIX KJIACCOB XMMUUYECKUX 3JIEMEHTOB, COCIH-
HEHUH, BEIIECTB U MAaTEPUATIOB
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https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=51460506304105653232087527&cacheid=618FE8A01F3CE2A2127C47EF7B50C3B2&mode=splus&base=RZR&n=357154&rnd=61BB4DBBDBB4934B5196112E78BCA831#1ylrpozekjs
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=51460506304105653232087527&cacheid=618FE8A01F3CE2A2127C47EF7B50C3B2&mode=splus&base=RZR&n=357154&rnd=61BB4DBBDBB4934B5196112E78BCA831#1ylrpozekjs
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=51460506304105653232087527&cacheid=618FE8A01F3CE2A2127C47EF7B50C3B2&mode=splus&base=RZR&n=357154&rnd=61BB4DBBDBB4934B5196112E78BCA831#1ylrpozekjs
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=211626294608152263367298476&cacheid=4C3CCAF5034C6A2E2E4FEA685E43BD91&mode=splus&base=RZR&n=340343&rnd=61BB4DBBDBB4934B5196112E78BCA831#77nt098coio
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=211626294608152263367298476&cacheid=4C3CCAF5034C6A2E2E4FEA685E43BD91&mode=splus&base=RZR&n=340343&rnd=61BB4DBBDBB4934B5196112E78BCA831#77nt098coio
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=211626294608152263367298476&cacheid=4C3CCAF5034C6A2E2E4FEA685E43BD91&mode=splus&base=RZR&n=340343&rnd=61BB4DBBDBB4934B5196112E78BCA831#77nt098coio

OIIK-2 CrocobeH wucrmonb3oBaTh MaTeMaTtudeckue, | [IpoMeKyTOUHBIH  KOHTPOJIb:  KOH-
¢dusnueckre, PU3NKO-XUMHUYECKUE, XUMUYECKUE Me- | TPOJbHBIE BOIPOCKH dK3aMeHa

TOABI JUIS pEIIeHUs 3anad MpodecCHOHATBHON es- Texkymuii KOHTPOJIb: ONIPOC, 3alUTa
TEIbHOCTH OTYETHBIX MaTepuajoB IO JabopaTop-
HO paboTe, TECTUPOBAHUE.

7.2. Onucanue noxkasareJsieii 1 KpUTepreB OLEHUBAHNSI KOMIIETEHIIHI HA Pa3JIHYHBIX 3Ta-
nax ux (pOpMHPOBAHUSA, ONIMCAHHE HIKAJ OLlEHUBAHUSA

Kpurepun ouneHMBaHusI YCTHBIX OTBETOB B X0/e ONPOCOB ((popMHpOBaHHE KOMIIe-
tenuii OIIK-1, OIIK-2)

«5» (0TIMYHO): 00yYaIOIIUICS YBEPEHHO JEMOHCTPUPYET MPOUYHBIE U OCO3HAHHBIE TE€O-
peTHUYecKUe 3HaHUS, BiIaJleeT TEPMUHOJIIOTHEH, IeNaeT apryMEeHTUPOBAaHHBIE BHIBOJIBI U 0000111e-
HUSI, TPUBOAUT TPUMEPHI, TIOKA3bIBAET CIIOCOOHOCTH OBICTPO pearnpoBaTh HAa YTOUHSIOIINAE BO-
npocel. O0yJaromumiics:

- HA 8bICOKOM YPO6He CTIOCOOEH UCI0Ib30BaTh 3HAHHE CBOMCTB XUMUYECKUX dJIe-
MEHTOB, COCTMHEHUI M MaTEPUAIOB HA UX OCHOBE JUISI PEIICHHS 3a/1a4 IPOPECCUOHATIBHOM J1esI-
TEJIbHOCTH,

—Ha 8bICOKOM YPOBHE MOJCEem UCTIONb30BaTh 3HAHUSI OCHOBHBIX (DU3MUECKUX TEOpUH IS
pelieHrs BO3HUKAKOMMX (U3UUYECKUX 3a7ad (B YaCTHOCTH, B IIPOLECCE MPOU3BOACTBA U Iepe-
pabotku BMC B u3nenusi), caMOCTOSITENEHOTO pUOOpeTeHUsT (GU3MUECKUX 3HAHUU ISl TIOHH-
MaHUs IPUHLUIIOB padOThl MPUOOPOB U YCTPOUCTB;

«4» (xopo10): 00yJaronuiicss AEMOHCTPUPYET CUCTEMHBIE TEOPETUUYECKUE 3HAHMSI, BiIa-
JieeT TEPMUHOJIOTHEH, IeaeT apryMEHTUPOBAHHBIC BBIBOABI I 000OIIEHMSI, TPUBOJUT TPUMEPHI,
MOHUMAET CYTh MOCTABIEHHBIX BOMPOCOB, HO MPHU 3TOM JENAeT HECYIIECTBEHHbIE OMIMOKH, KO-
TOpble OBICTPO MCHPABIISAET CAMOCTOSITEILHO WJIM MPU HE3HAUUTENbHON KOPPEKIUHU MperoiaBa-
tesieM. OOyyaromuics:

—Ha 6a3060M ypoeHe CTIOCOOEH HCMOIb30BaTh 3HAHUE CBOMCTB XMMUYECKUX AJIEMEHTOB,
COEIMHEHUI M MaTepHalloB Ha UX OCHOBE JJIsl PellIeHUs 3ajad MpodeccuoHaTIbHON J1eATeNnbHO-
CTH,

—Ha 6a30680M YposHe MOodcem UCTIONb30BaTh 3HAHUSI OCHOBHBIX (PU3NYECKUX TEOPHUH JUis
pelIeHrs BO3HMKAIOMMX (PU3MUYECKUX 3a7ad (B YaCTHOCTH, B IpOLECCe MPOU3BOACTBA U Iepe-
pabotkn BMC B u3nenus), caMOCTOSTEIBHOTO MPUOOpETeHUsT (PU3NUECKUX 3HAHUM JUIsl TIOHU-
MaHUs IPUHLUIIOB padOThl MPUOOPOB U YCTPOUCTB;

«3» (Y10BJIETBOPHUTEIbHO): O0YJAIOIUICI AEMOHCTPUPYET HETBEP/AbIE TEOPETUUECKUE
3HaHMSI, MPOSABISAET c1ab0 cHOPMUPOBAHHBIE HABBIKUA aHAJIM3a SIBJICHUH U MPOIECCOB, HEIOCTa-
TOYHOE YMEHHE JIENaTh apryMEHTUPOBAHHBIE BBIBOJBI M MPUBOAUTH IPUMEPHI, TOKA3BIBAET HE
JIOCTaTOYHO CBOOOJIHOE BIIaZICHHE TEPMHHOJIOTHEH, JOTHYHOCTHIO U MOCIEI0BATENbHOCTHIO M3-
JIOXKEHHUs, JIeNlaeT OMIMOKH, KOTOPBIE MOXKET MCIPAaBUTh TOJIBKO MPH KOPPEKIMH MpernojaBare-
nem. O0yyaromuics:

—Ha NOpP0o2080M YpogHe CIIOCOOEH MCIIONIb30BaTh 3HAHWE CBOWCTB XMMUYECKHUX DJIEMEH-
TOB, COEAMHEHUI M MaTepHajoB Ha UX OCHOBE Ul pELIeHMs 3ajad NpodecCHOHAIbHOU Jes-
TEIbHOCTH,

—HA NOP0206OM YPOBHE MOJCem UCTIONb30BaTh 3HAHHUS OCHOBHBIX (DM3NYECKUX TEOPHUH
JUTSI pelIeHts] BO3HUKAIOUMX (PU3NYeCcKuX 3a/1a4y (B YaCTHOCTH, B MPOIECCE MPOU3BOICTBA U I1e-
pepabotkn BMC B u3aenusi), caMOCTOSTENbHOTO NpruoOpeTeHusl (U3NYECKUX 3HaHUM A mo-
HUMAaHUs IPUHIMIIOB paboThl MPUOOPOB U YCTPOKCTB;

«2» (HeyI0BJIETBOPUTEIBHO). OOyUYAIONMIMIICS JEMOHCTPUPYET HE3HAHHWE TEOopeTHye-
CKHUX OCHOB IIpEIMETa, HE YMEET Jie]aTh apryMEHTHPOBAaHHBIE BBIBOJBI M IPUBOAUTE IPUMEDPSI,
MOKa3bIBaeT cjlaboe BIaJCHHUE PEUblo, HE BJIAJIC€T TEPMUHOJIOTHEH, MPOSBISIET OTCYTCTBUE J10-
THYHOCTH M IOCIIEI0BATEIbHOCTHIO M3JIOKEHUS, JeNaeT OMIMOKU, KOTOphle HE MOXKET HCIpa-
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BUTH, JaKe NMPH KOppeKIuH npenoganBarenaeM. OTka3bIBaeTCs OTBEYAaTh Ha IMOCTABJICHHBIE BO-
npockl. O0yJaronuncs:

—HA HU3KOM ypO6He CIIOCOOEH MCIONb30BaTh 3HAHWE CBOMCTB XMMHUYECKHX 3JIEMEHTOB,
COEJMHEHUI U MaTepualloB Ha UX OCHOBE Ul pelleHMs 3a/1ad MPpOo(hecCUOHAIBHON JesTelNbHO-
CTH;

—HA HU3KOM YPOBHEe MOJcem UCIIONb30BaTh 3HAHUSA OCHOBHBIX (PU3MUYECKUX TEOpUH AJIs
peLIeHHs] BOZHUKAIOUIMX (PU3UYECKUX 3a1ad (B YaCTHOCTH, B MPOLIECCE NMPOU3BOJICTBA U Iepe-
pabotkn BMC B u3nenusi), caMoCTOSITEIBHOTO MpuoOpeTeHus: GU3NYECKUX 3HAHUM JJIs1 TIOHU-
MaHMsI IPUHLUIIOB Pa0OTHl IPUOOPOB U YCTPOUCTB,;

Kpurepun oueHuBaHusl BbINOJHEHUs] 3alaHUil B TecToBOW ¢dopme (popmMupoBanme
kommnerenuuii OIK-1, OIIK-2):

[To uToraM BBINOJIHEHNS TECTOBBIX 33/IaHUH OI[EHKA MTPOU3BOAUTCS 110 MATHOATUIEHON
IIKaJIe B CIICYIOIIEM MOPSIKE IPHU MPABIIIBHBIX OTBETAaX Ha:
86-100% 3amanuii — orieHKa «5»: - BBICOKUH YPOBEHb CPOPMUPOBAHHOCTH 3HAHUH.
— 76-85% 3amanuii — oueHka «4». YpoBeHb chopMHUPOBaHHOCTH 3HAHUH - Oa30BBIiA
— 51-75% 3ananuii — oueHka «3». ». YpoBeHb c(POPMUPOBAHHOCTH 3HAHUU - TTIOPOTO-

BBII.
— meHee 51% - onieHka «2». YpoBeHb CPOPMUPOBAHHOCTH 3HAHUN — HU3KUH.

KpuTtepuu oueHMBaHHSI OTYETHBIX MaTepPHAJIOB MO J1a00OPaTOPHLIM padoTaMm (TeKy-
Ui KOHTPoJib popmuposanus komnerenuuii OIK-1, OITK-2)

Omauuno: paboTa BBITIOJHEHA B CPOK; OOPMIICHHE, BBIBOJBI IO JTaOOpaTOpHO pabdoTe,
MPAaBUJIBHOCTh PACY€TOB U XUMHYECKHE peakliu 0Opa3lloBbIe; 3aJaHUE BBIITOJHEHO CAMOCTOS-
TenbHO. OOy4YarIIMIiCsS MPaBWJIBHO OTBETHIJI HA BCE BOIPOCHI TIPH 3aIIUTE JTaOOpaTOpHON pado-
THI.

Xopouwo: paboTa BBITIOTHEHA B CPOK; 0OopMIIEHHE, BBIBOJIBI TIO TabopaTopHOil paboTe 00-
pas3loBbIe; B pacyeTax M XMMHUECKUX PEAKIHMSIX HET rpyObix ommbok. O0yyaromuiics mpu 3a-
muTe 1a60paTopHON pabOTH IPABMIIFHO OTBETHII Ha BCE BOIPOCHI C TOMOIIBIO MTPETIO1aBaTellsl.

Yooenemeopumenvno: paboTa BBINONIHEHA C HapylleHUeM rpaduka; B opopMmieHuH, pac-
YyeTax ecTh HEJOCTATKH; 3a/1a4ya BBITIOJHEHA CaMOCTOSTeNbHO. OOyJaromuiics mpy 3amuTe 3a/1a-
YH OTBETHJI HE Ha BCE BOIPOCHI.

Heyoosenemsopumenvno: odpopmneHue paboThl HE COOTBETCTBYET TPEOOBAHUSM; HE BBI-
MOJIHEHBI WJIM HE MPABUIBHO BBIIOJHEHBI PACUYEThl, B XUMUYECKOW peaKIMu UMEIOTCsS TpyObie
OIITNOKH.

Kpurepun ouneHuBanusi Ha 3K3aMeHe (IPOMEKYTOUYHBIH KOHTPOJIb (opMHUPOBAHUSA
komnerenuuii OIK-1, OITK-2)

«5» (0TJIIMYHO): 00ydaroUIHiics YBEPEHHO JAEMOHCTPUPYET MPOUYHbIE M OCO3HAHHBIE TEO-
peThdecKre 3HaHWUs, BIaJeeT TEPMUHOJIOTHEH, JIeNIaeT apryMEHTHPOBAaHHBIE BBIBOIBI U 00001IIe-
HUSl, PUBOANT MPUMEPHI, TOKA3bIBAET CIIOCOOHOCTh OBICTPO pPearupoBaTh HA YTOUHSIOIIUE BO-
TIPOCHI.

«4» (X0po10): 00yJarOIIHiCS JEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHMSI, BiIa-
JIeeT TCPMUHOJIOTHEH, JIeJaeT apryMEHTHPOBAHHBIC BEIBOJIBI M O0OOIICHHSI, PUBOJIUT IPHUMEPHI,
MOHUMAET CYTh MOCTABIEHHBIX BOMPOCOB, HO MPHU 3TOM JENAeT HECYIIECTBEHHbIE OMIMOKH, KO-
TOpBIE OBICTPO MCIIPABIISIET CAMOCTOSITEIIHPHO FITH MPH HE3HAYUTEILHOW KOPPEKIIMH TPEero/IaBa-
TeJIeM.

«3» (Y10BJIETBOPHUTEIbHO): OOYJAIOIIUICS JTEMOHCTPUPYET HETBEP/IbIE TEOPETHUCCKIE
3HAHUS, TMPOSBISLET c1abo chOPMUPOBAHHBIC HABBIKH aHAJIH3a SIBJICHUN U TMPOIIECCOB, HEIOCTA-
TOYHOE YMEHHUE JIeNaTh apryMEHTHUPOBAaHHBIE BBIBOJBI M MPUBOIUTH IMPUMEPHI, TOKA3HIBAET HE
JIOCTAaTOYHO CBOOOJHOE BIIA/JICHUE TEPMHUHOJIOTUEH, JJOTMYHOCTBIO M MOCIIEI0BATEIbHOCTBIO U3~
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JIOKEHUS, JeNaeT OMMUOKHU, KOTOPhIE MOXKET HCIPABUThH TOJBKO MPU KOPPEKIIMH MperoaaBare-
JeM.

«2» (HeyI0BJIETBOPUTEJIBHO): OOyUYaIOIIMIICS JIEMOHCTPUPYET HE3HAHHE TEOopeThye-
CKHUX OCHOB IIpe/IMeTa, He YMEeT JieJaTh apryMEHTHPOBaHHbIE BBIBOJbI M MIPUBOJAUTH MPUMEPHI,
NoKa3bIBaeT ciaaboe BIaJCHUE PEUbl0, HE BIIAJEeT TEPMHUHOJIOTUEH, MPOSBISIET OTCYTCTBUE JIO-
TUYHOCTH M TOCJIEOBATEIbHOCTBIO M3JIOKEHHUS, JIeNaeT OMMNOKU, KOTOpble HE MOXKET HCHpa-
BUTb, JAXKE MPU KOPPEKIUHU mIpenojaBareneM. OTKa3bIBaeTCsl OTBEUATh Ha MOCTaBJICHHBIE BO-
MPOCHI.

7.3. TunoBble KOHTPOJILHbIE 32/ IaHNSI HJIH HHbIE MAaTEPHAJIbI, HE00OX0IMMBbIE /1JI51 OLIEHKH
3HAHUIA, YMEHUIi, HABHIKOB M (MJIH) ONBITA 1eATEeJILHOCTH, XapaKTePHU3YIOIINX ITAMNbI

(popMupoBaHus KoOMIeTEeHIIHI B IIpoIecce 0CBOCHUS 00pa30BaTeIbHOI MPOrpamMMbl

KoHTpoJibHBIE BONIPOCHI K IK3aMeHY (IPOMEeKYTOYHbIH KOHTPOJIb)

1. CocTosiHME TPOU3BOJICTBA, OOJIACTH MPUMEHEHUS] U OTJIMYUTENIbHbIE CBOMCTBA
IIOJINMEPOB.

2. Papukanpnas nonmumepuzauus (PII). Meroapl MHUIMUPOBaHUS, XUMHYECKHE
WHULMATOPBI U MEXAHU3M UX pacrnaja.

3. @DakTophl, BIUSAIOLINE Ha MOJEKYJIIPHYIO MacCy Npu NoJuKoHaeHcanuu. [1ob6ou-
HbI€ peaKLUH MPH MTOJUKOHICHCALUU U CIOCOOBI UX YCTPaHEHHUS.

4. MexmonexynspHoe B3aumozeiictsue (MMB3) B nonumepax, ero Buabl, HHTEH-
CHUBHOCTB U (haKTophl, Biustonme Ha MMB3.

S. [Tonumeps! B »KMBOM M HEKUBOW NMPUPOJE. BBICOKOMONIEKYISPHBIE KOMIOHEHTBI
JIPEBECHUHBI.

6. VYcnoBust mpoTekaHusi U 3akoHOMepHocTH 1enHoi nonumepusanuu (LIIT). Tlpen-
PacCI0JIOKEHHOCTh MOHOMEPOB K onpeneneHHomMy Buay LI B 3aBUCHMOCTH OT UX CTPYKTYPBI.

7. [Momukonaencarus (I1IK) u e€ ornuuus ot nennoi nonumepusamnuu. Buast [1K u
Monowmeps! ais [1K.

8. Kongurypauust mMakpomosieKkysl BUHUJIOBBIX MOJMMEPOB Ha YPOBHE OJHOIO 3Be-
Ha, Ha YPOBHE IIPUCOCINHEHNS 3BEHbEB U Ha YPOBHE BCEH LIEMU.

9. OcHoBHbIE MOHATHS U oNpezeNeHuss B XuMuu u ¢usuke nonumepos (BMC, no-

JIMMEP (FOMOHOJII/IMep, COHOJ'II/IMep), OJIMI'OMEpP, COCTABHOC 3BCHO, COCTABHOC IMOBTOPAIOIICCCA
3BCHO, IMOJIMMEPAHAJIOTH, HOHHMCpFOMOJ’IOFI/I).

10.  Cranuu PII u BapuanTs! 06peiBa nenu. Marun6uropsr PII.

11.  TpexmepHass moJuKOHAEHcAUs (MOHOMEDBI, IPUMEPBl TPEXMEPHON IOJIMKOH-
neHcauu, ocooennoctu Tpexmeproit 11K). Peakiuu oTBepxkieHus.

12. HanmonexynsipHas CTPYKTypa aMOp(HBIX U KPUCTAIUTMYECKHUX TTOJTMMEPOB.

13.  Koudurypauus MaxpoMoJeKysl AMEHOBBIX MOJMMEPOB Ha YPOBHE OJHOTO 3BEHA,
Ha YPOBHE MPHUCOEANHEHHSI 3BEHBEB U HAa YPOBHE BCEHl LIETIH..

14.  PaBHOBecHas MOJMKOHAEHCAUS (MOHOMEpPHI, IPUMEPHl PABHOBECHOHN MOJIMKOH-
neHcanuu, oTmuus oT HepaBHoBecHoM [1K, ypaBuenne Kaposepca).

15. Momnowmeps! ans PII, craqun u sHepreTuka paguKalbHOM MonuMepu3anuu. Ak-
THBHOCTh MOHOMEPOB U pagukanos npu PIIL.

16.  Knaccudukanus noiuMepoB MO MPOUCXOKICHUIO, IO XMMUYECKONH MPUPOAE, MO
OTHOUICHMIO K HATPEBAHMIO, 110 MOJISIPHOCTH )

17.  Kartuonnas nmonumepusanus (MOHOMEpPHI, KaTaJlM3aTOPhl, CTaIUU, XUMH3M TpO-
1ecca; JIOCTOMHCTBA U HETOCTATKH).

18.  Comomumepuzanusi (CII) u e€ mocromHcTBa. BapuaHTHI MpOTEKAOIUX peak-

UI TIPU COMOJIUMEPU3ALIMH JIBYX PA3HOTHIIHBIX MOHOMEpPOB. KOHCTaHTHI cOmoJMMepHU3aui 1
ypaBHEHHUE COCTaBa COMOIMMEPA.
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19.  TlonsaTHe «KOH(pOPMALUK» U MPUIUHBI CMEHBI KOH(popMaruii Mmonekyn. Bozmox-
HbIe KOH(GOpMAIIMK HU3KOMOJIEKYISIpHBIX coequnenuit (HMC)
20.  Arperatssie u ¢azoBsie coctossauss HMC u monumepos.

21.  XuMmuuecKHe peaknuu MoimMepoB. [lommMmepaHanorMuHbIe TNPEBPALICHUS |
BHYTPUMOJIEKYJISIPHBIC peakiiuu. Biusiare monmmMepHbix ) eKxToB.
22.  Otnnuus nonHou nosmmepusaruu (MII) ot paaukansHO#. PazHoBUIHOCTH HOH-

HOM nonuMepu3anuu U HoHHBIX nap. Kartanusarops! katuonHoit (KII), anuonnoit (AIl) u nosn-
HO-KOoOpauHaImoHHou nmonumepu3anuu (MKIT).

23.  Opranuyeckue, HEOPraHUYECKHE U 3JIEMEHTOPraHHYECKUE MOJUMephl. BiusHue
CTPYKTYpbI OPraHU4ECKHUX MTOJINMEPOB HA UX JKCITyaTallMOHHbBIE CBOKCTBA.
24.  Knaccugukanusi MoJIMMEpPOB IO XapaKTepy MPUCOCTUHEHNS 3BEHBEB, IO CTPYK-

Type ueneit (konpurypauun). CTpykKTypHasT U CTepeoru3oMepHsi U e€ BIUSHUE Ha dKCILTyaTal -
OHHBIE CBOWCTBA ITOJIUMEPOB..

25.  AnuoHHas monuMmepusanus U e€ PasHOBUIHOCTH (MOHOMEpPHI, KaTalu3aTOpbl,
XUMHU3M U Jp. OCOOCHHOCTH KJIACCMUECKOW aHMOHHOMW IMOJMMEPU3AIMU HAa aMHJIaX IIEJIOYHBIX
METaJlIOB).

26. XHUMHYECKUE peaKIu NOIMMEPOB. BapuanTel peakuuii ciiuBanus. Poib paznny-
HBIX KOMIIOHEHTOB OTBEPKIAIOIIUX CUCTEM.

27.  Kondopmanuu MakpOMOJICKYJI MOJMMEPOB Ha YPOBHE 3BEHA U HA YPOBHE TPHUCO-
€/IMHEHUS 3BCHbEB.

28.  Kondurypanus cOMOJIUMEPOB KOJIMYECTBEHHBIC XapaKTEPUCTUKU IS OICHKH
KOH(pUrypanuyu MaKpoMOJIEKYIL.

29.  Conommmepm3anusa. Meron Maiio u Jlptouca. BimsiHue KOHCTaHT COMOIIMMEpPH-
3allUM Ha COCTaB COMOJIMMEPOB. M ieaibHas conoanuMepHu3arysl.

30.  Awnwmonnas nomumepusarms (All) ¢ yqactuem MOJEKyIbl KaTaau3aTopa — alKHia

IEJIOYHOTO MeTanaa (MOHOMEpHI, cpefa, OCOOEHHOCTH Ipolecca, CTpoeHHe 00pa3yroLIMXcs
MaKpOMOJIEKYII0. «YKUBBIE TOTUMEPBD».

KoHTpoJ/ibHBIE BONPOCHI K 0NIPOCY (TEKYLIHMA KOHTPOJIb)
B yem oTiune MOHOMEPOB U noauMepoB. HazoBure MoHOMEp M nTosiuMep?
Uto Takoe nmoaumepu3anus?
Yro Takoe MoJIMKOHAEHC AN ?
HazoBure ycinoBust npoBeeHNs peakuy MOJIMMepu3aun’?
Yro Takoe pacTBOPUMOCTB?
Urto Ttakoe pazdyxanue? Heorpanumdennoe pazdyxaHnue, orpaHudeHHOE pa3dyxa-

oakrwdE

Hue?

VYcnoBus pazOyxanus. Kak BIusieT moiasipHOCTb BEIIeCTB?

Yro Takoe TepmoaecTpykiusa? Kakue BemiecTsa BoIAEIAIOTCA?
Bunael pusnko-mexaHu4eckux cBOMCTB?

10. B ugem omimMuMe Katanuszaropa OT MHUIATOpa?

© oo~

3agaHue 1151 3AINUTHI OTYETHBIX MATEPHAJIOB 10 J1a00paTOPHBIM padoTam 110 TeMe pajau-
KaJbHasl MoJIMMepu3anus (TeKyMid KOHTPOJIb)

1. B otueTe npuBeCTH KPaTKYyI0 METOJUKY pabOThI, pelenTypy U TpeOyeMble pacueThl.

2. OnucaTh XUMHU3M CTaAUN Tpoliecca paJuKaabHON MOIUMEpU3aliiu.

3. [IpuBecTr yepTex 1a0OPATOPHON YCTAHOBKH.

4. OTpa3uTh OCHOBHBIE CBOMCTBA M 00JaCTH MPUMEHEHUS TOJIMBUHUIIALIETATA.

6. [Toctpouts rpaduk 3aBucUMOCTH KoddduienTa pedpakiuu oT BpeMEHH peaKIn,
OTIPENIeIUTh BBIXOJ] TOJIUMEPA.

7. Cnenatb BBIBOJBI 110 IOJTYYEHHBIM pe3ybTaTaM pabOThL.
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3ananus B TecTOBOI hopme (TEKYIIUIl KOHTPOJIb)
TecToBble 3ananus (pparmenT) K pasneay «HomeHnkiaaTrypa u kiaccupuxkanus
nojiuMepoB. MoJieKkyJIsipHas Macca 0JIHMEpPOB»

Bapuanm

1. 3anmomnure cxemy

[Tonumepusarus ]

—
=

|

L
| i L D

2. Jlns mporecca CTyeH4aTo MoJMMEepH3allii XapaKTepHbl CIeAYIONINe IPU3HAKH:

A) LlenHolt xapakTep npoliecca, yCTOWYUBBI IPOMEXKYTOUHbIE IPOAYKTHI, HE BBIIEISIOT-
Csl HU3KOMOJIEKYJISIPHBIE COEIMHEHHUS, COBMA/IAI0T JIEMEHTHBIN COCTaB MOHOMEpa (MOHOMEPOB)
u CII3 oOpasyromerocs moaumepa.

b) YcroituuBel oOpa3yromiyecs MpoayKThl, HE BBIACISAIOTCS HU3KOMOJIEKYIIIPHbIE COEU-
HEHUS, peaklys IPOTEKaeT MO0 CTYIIEHYaTOMYy MEXaHU3MY, COBIIAJAt0T 3JIEMEHTHBIN COCTAaB MO-
Homepa (MoHoMmepoB) u CII3 oOpasyromierocs moiumMepa.

B) CoBnagaet anmeMeHTHBIN cocTaB MoHOMepa (MoHoMepoB) u CI13 oOpa3yromierocs mo-
JUMepa, IEeMHOM XapakTep U BbICOKas MOJIEKYJISIpHAsl Macca B Hayalle MpoLecca, BhIISIAI0TCS
HU3KOMOJIEKYJISIPHBIE CO€MHEHMUS.

3. Kakue 13 npuBe/ICHHBIX COCIMHEHUH MCIIONB3YIOTCS B KauecTBe HHruOuTopos PIL:

1 2 [ 3 4 5 6
CHs (&4 ! NH, NO»
/g li:j’ | /@\ CH,OH
fi | = O
Tonyon 6GeH3XUHOH aHWIMH nonupeHuneH TpusHTPOGeH3offitan ONO,
| KHCJIOTFa
A)l1,2,3 b)1,3,6 B)2,3,5 rN2s n)2,4,5
4. Dx3orepmuyeckuit agdext B xoae L{I1 nabmronaercs Ha cTaauu:
A) nepenauu 1enu Ha pacTBOPUTEIb b) oOpsiBa 1ienu pekoMOuHanuen B) pocra uenu
I') uanumupoBanus J1) oOpeiBa 1€ JUCTIPOTIOPIIHOHUPOBAHUEM

5. K monomepam mist LTI npeabsaBistoTes ciaenyromie TpeOoBaHus:
A) nemeBr3Ha, XUMUYECKasi YUCTOTA U OTCYTCTBUE NPUMeEcel, TpeOyeMasi peakIMOHHas
CIIOCOOHOCTh, HETOKCUYHOCTh, IM0XKapO- B3PbIBOOE30IIaCHOCTb.
b) xumuueckast 4uCTOTa U OTCYTCTBUE NPUMECEH, OTE€UECTBEHHOE IPOU3BOJICTBO, JIEIIe-
BU3HA, IM0XKapO- B3PBIBOOE30MMACHOCTh, HETOKCUYHOCTb.
B) noxapo- B3pbpIB00€30MacHOCTh, HIMIIOPTHOE IPOU3BO/ICTBO, JICIIEBU3HA, HETOKCHY-
HOCTb, TpeOyeMasi peakI[MOHHAsl CIOCOOHOCTb.
I') Tpebyemas peakiiMOHHasE CIOCOOHOCTh, XUMHUYECKas YUCTOTA, HETOKCHYHOCTb, MOXa-
PO- B3pBIBOOE30MMACHOCTh, HATMYHE TPUMECEH.
J1) HETOKCUYHOCTB, TpeOyeMasi peaKLIMOHHAs CIIOCOOHOCTb, MOKapo- B3phIBOOE30Mac-
HOCTh, HAJIMUME NHUIMATOpa B MOHOMEpE, IEIIEBU3HA.
6. Bcmasbme nedocmarowjue cioea 6 onpeoeneHue
PanukanpHas momuMepu3anus — 3T0 BU *** *** g xoropoit posp *** *** yrpaer cBo-
OOTHBIN paTuKal.
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7. I/I306pa3HTe XUMHU3M CTaJ HHUIUHUPOBAHUSA POCTA UCTIN JJIA paHHKaHBHOﬁ I10-
JIMMCpU3aluu memuimemaxkpuiama ¢ UCII0JIb30BAaHUEM CIICAYIOIICTO HHUIUATOpA

Cl? O
I
CoH 3—CH2—C—0—0O—C—CH,—CoH,
8. TemnepaTypsl paciiaja OpraHopacTBOPUMBIX HHUIIMATOPOB, UCIOJIb3YEMBbIX Yallle
Bcero B PII, nexar B cneayromux npexaenax, C:
A)55-112 b) 85 -130 B) 70 - 80 I') 60 — 160 ) 85 —-160

9. B xakoMm cnocobe HHUIOUHUPOBAHHA ITOJTYYIACTCA palUKaJI BU-

CH——GC} !3—Cl<lz—&l~l

na
A) poToxumMuuecKoe B) OKHCIIMTENEHO-BOCCTaHOBUTEIBHOE B) xumuvecKoe
') TepmMuueckoe J1) paauanvonHoe

10. Bcmasvme nedocmaiowue ciosa 8 onpeoenenue

[Tpornecc cTonkHOBEHUS ABYX *** paaukanoB, COPOBOXKIAIOIIUICS ClIAPUBAHUEM JJIEK-
TPOHOB M 00Pa30BaHUEM G-CBSI3W HA3BIBACTCS peakiuen ***,

11. Buemnue aktopsl BAUSIOT Ha ckopocTh PIT cienyromum obpazom:

A) Poct xoH1eHTpau MoHoMepa, aasienne 150 MIla, poct TeMrepaTypbl OBBIIIAIOT
ckopocth PII; pocT KOHLIEHTpaIK pacTBOpUTENs CHUXKaeT ckopocTh PII.

b) Poct koHuenTpanuu MmonoMepa u aasienue 250 MIla camxkarot ckopocts PIT; poct
TeMIIepaTyphl MOBBIIIAET CKOPOCTh PII; pocT KOHIIEHTpaMK pacTBOPUTENSI CHUKAET CKOPOCTh
PIL

B) Poct KoHLIeHTpaly MOHOMEpPA, PACTBOPUTEIS, IPUMECH, 3aMEITUTENS, POCT TEMIIEe-
patypsl u nasnenue Boime 200 Mlla nonmxarot ckopocts PII

I') pocT KOHIIEHTpaIK UHULIMATOPA, 3aMEITIUTENS, PACTBOPUTEISI, POCT TEMIIEPATyphl,
nasnenue 2 MlIla nossimator ckopocts PII.

J1) PocT xoHuerpauuu moHomepa u nasienu 300 MIla nossimator ckopocts PII; poct
TeMIIepaTypbl CHIKaeT ckopocTh PII; poCcT KOHIIEHTpaluu pacTBOPUTEINSI CHIXKAET CKOPOCTh
PIL

12. TIpu PII B oTcyTcTBHE IpUMeEce MOKHO JOOUThCs K03 pULIneHTa NOIUIUCTIEPCHOCTH

Kn, paBHOTO:

A) 20 - 50 b)5-10 B) 1,5-2,0 I2,0-5,0 ) 1,0-1,2
13. Kakas kuHeTHYeCKast KpuBas XxapaktepHa Juist PI1 B mpucyTcTBum pearenra “mWHrHOUTO-
pat3ameurens’”?
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Konsepcus M B [1, %

A

100 —

A)l

b) 2
7.4. CooTBeTCTBHE LIKAJIbI OLIEHOK 1 YPOBHE chopMHUPOBAHHBIX KOMIIETEHIHIi

B)3 T)4 ms

YposeHs chopmu-
POBaHHBIX KOMITE-
TEHIUH

Onenka

TToscHenus

Bricokuii

OTJIMYHO

Teoperudeckoe copep:kaHue Kypca OCBOEHO IOJI-
HOCTBIO, BCE MPEIyCMOTPEHHbIE MPOrpaMMoil 00ydeHus
yueOHbIE 33aJJaHUS BBIIIOJIHEHBI.

OOyuarouuiics 1eMOHCTPUPYET CIIOCOOHOCTh U3Y-
4aTh, aHAJIM3UPOBATh, UCIOIb30BaTh METO/bl U MEXAHU3-
Mbl XUMUYECKHUX PEaKLHH, IPOUCXOAIIUX B TEXHOJIOTU-
YECKHUX MPOIIECCax, OCHOBBIBASACH HAa 3HAHUSIX O CTPOECHUU
BELIECTBA, IPUPOJE XMMUUECKOHN CBSA3M U CBOMCTBAaX pas-
JUYHBIX KJIACCOB XMMHUYECKUX 3JIEMEHTOB, COECIUHEHH,
BEUIECTB U MAaTEPHUAJIOB

bazosrIit

XOPpOIIO

Teoperudeckoe copepikaHue Kypca OCBOCHO IIOJI-
HOCTBIO, BCE MPEAYCMOTPEHHBIE MPOrpaMMOil O00ydeHUs
y‘-Ie6HI)I€ 3alaHUA BBITIOJIHEHBI C HE3HAYUTCJIIBHBIMHU 3a-
MEYaHUSIMH.

OO0yuarmuiicss 1eMOHCTPUPYET CIIOCOOHOCTh U3Y-
4aTh, aHAJIM3UPOBATh, UCTIOJIH30BaTh METO/IbI U MEXaHU3-
MbI XUMHWYCCKUX peaKHHﬁ, MPOUCXOAAIINX B TEXHOJIOTHU-
YeCKHUX MPOIIeccax, OCHOBBIBASCH HA 3HAHUSX O CTPOCHUU
BCIIIECCTBA U CBOHCTBax PA3JIMYHBIX KJIACCOB XMMHYECCKUX
DIIEMEHTOB, COCIUHEHUI, BEIIECTB U MATEpPUAIOB TpHU
HE3HAYUTEIbHOW KOPPEKIIMH ITPETIoIaBaTelIs.

[Toporosbiii

YIIOBJIETBOPH-
TEJIBHO

Teopernueckoe cojaepx)aHUe Kypca OCBOEHO Ya-
CTUYHO, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaAMMOit
o0ydeHus yueOHBIX 3aJJaHHI BBIIIOJIHEHO, B HUX UMEIOTCS
OIINOKH.

OOyyaromuiicss MOXET TMOJ PYKOBOACTBOM H3Y-
4aTh, AaHAJIM3UPOBATH, UCIIOJIH30BATH METOJIBI U MEXaHU3-
MbI XUMHYECKUX PEAKIINI, MPOUCXOIAIIUX B TEXHOJIOTH-
YECKHMX TMPOIECCax, OCHOBHIBASCH HA 3HAHMSIX CBOWCTB
Pa3IMYHBIX KJIACCOB XMMHUYECKHMX 3JIEMEHTOB, COEJIMHE-
HUI1, BENIECTB U MAaTEPUAJIOB.

Huskuit

TeopeTqucxoe COACPIKAaHUC KypCa HC OCBOCHO,
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VYposeHns chopmu-
POBaHHBIX KOMITE- OneHka INosicHeHus
TEHIUH

HEYJIOBJIETBO- | OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrPaMMOii 00yueHHs
pPUTEIBHO y4eOHBIX 3aJjaHuil MO0 HE BBINOJIHEHBI, JIUOO colepxKar
rpyOble OLIMOKH; JONOJHUTENIbHAS CaMOCTOSITENbHAs pa-
00Ta HaJl MarepuanoM He IpHBesa K KaKkoMy-JInOO 3Ha-
YUTEIbHOMY MOBBIIICHUIO KayecTBa BBHIMOJIHEHUS ydeO-
HEIX 3aIaHUMN.
OOyyaromuiicss He 3HAET METOJbI, CIIOCOOBI METO-
JIbl 1 MEXaHU3Mbl XMMHUYECKUX PEaKIMi, TPOUCXOASIINX
B TEXHOJOTMYECKHX IpoLeccaX, OCHOBBIBASICh HA 3HAHMU-
X CBOWCTB Pa3JIMYHBIX KJIACCOB XMMUYECKHUX 3JIEMEHTOB,
COCIMHEHUH, BEUIECTB U MAaTEPUAIIOB.

8. MeToauyeckne yKazaHus [1Jisl CAMOCTOATEIbHO PadoThl 00y4YarOLIUXCs

CamocrosiTenpHas paboTa BBIOTHIETCS BO BHEAYTUTOPHOE (ayAUTOPHOE) BpEMs IO 3aja-
HUIO U TIPU METOJAUYECKOM PYKOBOJICTBE MpEnoAaBarensi, HO 0€3 ero HemocpeACTBEHHOIO yda-
cTust (P YaCTHYHOM HETOCPEIACTBEHHOM YYaCTHH IPENOaBaTelisi, OCTABISIONIEM BEAYIIYIO
pOJIb B KOHTpOJIE 32 pabOTOM CTYACHTOB U MaruCTPaHTOB).

CamocrosTrenbHas pabota 0akanaBpoB B BY3€ SBIJISETCS Ba)KHBIM BHJIOM UX Y4eOHOU U
Hay4yHOU AesTenbHOCTH. CaMocTosTeNnbHAsE paboTa UrpaeT 3HAYUTEIbHYIO POJIb B PEUTUHTOBON
TexHojoruu odydenus. [Toaromy camocrostensHas paboTa JoDKHA cTaTh  3PPEKTUBHOH U Iie-
JieHanpaBJIeHHON PabOTOM CTYICHTOB.

Dopmul camocmoamenvHol pabomul 6akagaBpoB pazHooOpa3Hbl. OHU BKIIOUYAIOT B CE0S:

— 3HAKOMCTBO C W3YY€HHE U CUCTEMAaTH3alHI0 O(PHUIHATBHBIX TOCYIapCTBEHHBIX JOKYMEH-
TOB: 3aKOHOB, IOCTAHOBJIEHUH, YKa30B, HOPMATHBHO-UHCTPYKIIMOHHBIX U CIPABOYHBIX
MaTepHaJOoB C HCIOJIb30BaHUEM HH()OPMAIIMOHHO-IOUCKOBBIX cucTeM «KoHCynpTaHT
[Tmrocy, «["apanTty, rmobansHol cetn «MHTEpHET»

— u3y4yeHHe y4eOHOHM, HaydHOM M METOAMYECKOW JMTepaTyphl, MaTepHAIOB MEpUOJUYE-
CKUX W3JaHUH C MPHUBIICYEHUEM IJIEKTPOHHBIX CPEJICTB OQUIMATBLHON, CTATUCTUYECKOM,
NepUOANYECKON U HaydHOI MH(OpMaINH;

B nporuecce nzyuenus AMCUUIIINHBL «XHMHUSA U (PM3MKA BHICOKOMOJIEKYJISIPHBIX CO€IHU-
HeHMii» OakanaBpamu HampasieHus 18.03.01 «Xumuueckass TEXHOJIOTHUS) OCHOGHBIMU GUOAMU
camocmosamenvbHol pabomol ABISIOTCS:

[ MOArOTOBKA K ayTUTOPHBIM 3aHATHAM (JIEKLUSAM, JTa00OPaTOPHBIM M MPAKTUYECKUM paboTam) U
BBITMIOJTHEHHE COOTBETCTBYIOIIMX 3aJaHUII;

[l camocrosiTenbHas paboTa Haj OTAEIbHBIMH TeMaMH Y4eOHON TUCHMIUIMHBI B COOTBETCTBHHU C
y4eOHO-TEMATUIECKUM TIJIAHOM;

(] BBINOJIHEHNE TECTOBBIX 3a/laHUI;

[J MOArOoTOBKA K DK3aMEHY.

CamocTosITeIbHOE BBINOJIHEHUE MecmogulX 3a0aHuii 10 BCEM pasJiellaM JTUCIMILIHHEI
chopMupoBaHbl B poHJie olieHOuHbIX cpeacTsB (POC)

JlaHHBIE TECTHI MOT'YT UCIIOJIB30BAThCA:

— OakasiaBpamu Mpu NOJrOTOBKE K SK3aMeHY B (popMe CaMOIIPOBEPKU 3HAHUM;

— npenoaaBaTreiisiMu IJid IIPOBCPKU 3HaHUM B KaueCTBE (I)OpMBI MPOMECIKKYTOYHOI'O KOHTPOJIA
Ha J'Ia60paTOpHBIX N JICKOWMOHHBIX 3aHATUAX,

— JUIS IPOBEPKH OCTATOYHBIX 3HAHUI 0aKanaBpoOB, U3YYMBIIUX JaHHBIN KypC.
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TectoBble 3aaHusl PACCUYUTAHBI HA CAMOCTOSITENbHYIO paboTy 0e3 MCIOIb30BaHUS BCIIO-
MOTaTeJIbHBIX MaTepuasoB. To ecTh MPHU UX BBHIOJIHEHUU HE CIEYeT MOJb30BaThCA y4EOHOH U
JPYTUMU BUJIAMU JTUTEPATYPHI.

J171s1 BBIMOJTHEHHST TECTOBOIO 3aJjaHus, MPEXKIE BCEro, CIeNyeT BHUMATEIbHO MPOYUTATH
nocTaBieHHbIM Bonpoc. [locie o3HakOoMIIEHHS C BOIPOCOM CJEAYET MPUCTYNaTh K MPOYTECHUIO
npeJyiaraéMbIX BapuaHTOB 0TBeTa. Heo6XoAuMMO nmpounTaTh BCe BAPUAHTHI U B KAUECTBE OTBETa
cienyeT BeIOpaTh MHACKC (IuppoBoe 0003HAUYCHUE), COOTBETCTBYIOMIMHA MPABUIBHOMY OTBETY.

Ha BbImonHeHne Tecta OTBOAUTCA OrpaHndeHHOE Bpemsi. OHO MOXET BapbHUPOBATHCS B 3a-
BUCHMOCTHU OT YPOBHSI TECTUPYEMBIX, CIIO)KHOCTU M 00beMa TecTa. Kak npaBuiio, BpeMs BBINOJI-
HEHUS TECTOBOTO 33/IaHUs ompeessercs u3 pacuera 60 cekyH I Ha OAUH BOIIPOC.

CopepxaHue TECTOB MO JAUCIHUILIMHE OPUSHTHPOBAHO HA TOJTOTOBKY OakaJaBpOB IO OC-
HOBHBIM BOIIPOCaM Kypca. YpOBEHb BBIMIOJIHEHUSI TECTa MO3BOJIAET MPENOJaBaTEeNIIM CYJIUTh O
X0JI€ CaMOCTOATENIbHON paboThl 0aKaJIaBpOB B MEKCECCUOHHBIA MEPHUOJ U O CTENEHU UX MO/ O-
TOBKHU K SK3aMEHY.

9. lepevyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCMIOJIb3YeMbIX MPH OCYIIECTBJIEHUU 00pa-
30BaTeJbLHOr0 MpoIecca Mo JMCHUIIHHE

[TpumeHeHre TUPPOBBIX TEXHOJOTHI B paMKaX MPEMOAaBaHUs JAUCIUILUINHBI IPEI0-
CTaBJISIET PACUIMPEHHBIC BO3MOXXHOCTH 10 OPraHU3alUU Y4eOHBIX 3aHSATHUH B yCIOBHSIX HUPPO-
BU3AIMU 00Pa30BaHUs M MO3BOJISIET CHOPMUPOBATH Y OOYUAIOIIMXCSI HABBIKYA MPUMEHEHHUS I (}-
POBBIX CEPBUCOB U MHCTPYMECHTOB B MOBCEIHEBHOM XHM3HU M MPOPECCHOHAIBHOMN ICSTEIBHO-
CTH,.

Jlns peanu3aliiy TOHM IEJIM B paMKaX M3YyYCHHUs JUCHUILIMHBI MOTYT MPHUMEHSITHCS
cnez[y}oume 1 (pPOBbIE MHCTPYMEHTHI U CEPBHCHI:

JUIsT  KOMMYHHUKAallMM € OOyYaroIIMMHCS: VK  Meccenxep
(https: //vk me/app?mt_click_id=mt-v7eix5-1660908314-1651141140) — mecceHKep, pacrpo-
cTpaHsercs o jguueH3uu FreeWare;

- 8 ITUIAaHWPOBAHUS ayAUTOPHBIX M  BHEAYJAWTOPHBIX Mepomnpustuii: SIH-
nexc.Kanenmaps (https://calendar.yandex.ru/) — onnmaiiH kajaeHIapb-TUTaHEp, PacPOCTPAHACTCS
o siurien3uu ShareWare

- i1 COBMECTHOTO HCToJiib3oBaHus (aitnoB: SAnaekc./luck — cepBuUC s XpaHEHHS U
COBMECTHOTO HCIIOJIb30BaHUSI JOKYMEHTOB, PACHpOCTPAHsETCs TO JHIEH3WH trialware u
@Oo6mako (https://cloud.mail.ru/) — cepBuC ISl cO3IaHUs, XPAHCHUS U COBMECTHOTO HCITOJIB30-
BaHUs (PaiiIoB, pacpocTpaHseTcs Mo JULeH3uH trialware;

- IS OpTaHU3aIMK YIaJCHHON CBs3U W BuAcOKOH(pepeHmwmii: Mirapolis — cucrema s
OpraHM3alUy KOJUICKTUBHOW Pa0OThl M OHJIAHH-BCTPEY, PACHPOCTPAHSIETCS IO MPONPHETAPHOM
munensun u Saaekc. Tenemoct (https://telemost.yandex.ru/ ) — cepBUC Il BUIACO3BOHKOB, pac-
npocTpansiercs mo juieH3un ShareWare.

JInst yCTemHoro OBJaeHUsT JTUCIUIUIMHON MCIONB3YIOTCS Cleayome uHdopMarim-
OHHBIE TEXHOJIOTHU O0YUCHHS:

e [Ipu mpoBeneHHMM JEKIMI HUCIOJIB3YIOTCA MPE3CHTallMd MaTepuaia B MOporpamme
Microsoft Office (PowerPoint), Bpixom Ha mpodeccHOHaIbHbIE CANTHI, HCIOIb30BAHHE
BUJICOMATEPHAIIOB PA3JIMYHBIX HHTEPHET-PECYPCOB.

* [IpakTHdeckue 3aHATHE MO AUCIHMIUIMHE MTPOBOSTCS C HEOOXOJMMOTO METOIUIECKOTO
Matepuaiia (METOAMYECKUE YKa3aHHsl, CIPAaBOYHUKH, HOPMATHUBBI U T.11.)

e JlaGoparopHble 3aHATHS 1O JAUCIMIUIMHE TPOBOJATCS B CHCHUAIN3UPOBAHHON
yueOHO ayuTopun — 1ab0opaTOpUH peKylepaliy ra3oBbIX BEIOPOCOB.

JIaGopaTopHbIe 3aHATHUS 10 AUCHHUILTMHE MPOBOMISATCS C UCIOIB30BAHUE PA3THYHOTO Jia-
6oparopHOro 000pyI0BaHMUs, a TAKXKE Ha TaOOpaTOPHBIX CTEeHAax-ycTaHoBKax. Ha 3anstun o0y-
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YAOLINICS 3HAKOMUTCA € (PU3UKO-XMMHYECKMMHM METOAAMHU aHajin3a O0BEKTOB OKpYXKarolei
cpenpbl, paboTON M yCTPOHCTBOM TIBUIE Ta300YUCTHOTO O0OPYAOBAHMS U PUOOPOB, HCIIONb3Yye-
MBIX MIPU HCCIECIOBAHUN OOBEKTOB OKPYXKAIOIIEH CpeNbl, YIUTCS TOTOBUTH CTaHIAAPTHBIC pac-
TBOPBI, CTPOUTH KAITMOPOBOYHBIE rPpahuKH U T.11.

Ha mpakTuueckux 3aHATHSIX CTYAEHTHl OTpadaThIBar0 HABBHIKM OOOCHOBAHHOTO BhIOOpa
IBIJIETa3009HCTHOTO 000PYIOBaHHMSI, ONIPEICIICHHS €r0 OCHOBHBIX Ta0APUTHBIX Pa3MEPOB U TEX-
HUYECKUX XaPaKTEPUCTHUK.

B mpomecce wu3yueHHWs] IUCIHMIUIMHBI YYEOHBIMH IICJISIMH  SIBJISIFOTCS  TICPBUYHOE
BOCTIpUATHE Yy4eOHOW WH(POPMAIMM O TEOPETUYECKMX OCHOBAX M TNPUHIMUIAX pPabOThI ¢
JOKYMEHTaMH (KapThl, TUIaHBI, CXEMBI, PETJIAMEHTHI), €¢ yCBOCHHE, 3allOMHUHAHHE, a TaKXKe
CTPYKTYpPUPOBAaHUE TMOJYYCHHBIX 3HAHUH W  Pa3BUTHE HMHTEIUICKTYAIbHBIX YMEHHH,
OPUCHTHUPOBAaHHBIX Ha CHOCOOBI JESITEIBHOCTH PENPOAYKTHBHOIO Xapakrepa. llocpenctBom
UCTIOJIb30BAaHUS ITHX WHTEIUICKTYaJbHBIX YMEHHUI JOCTHTalOTCs y3HABaHUE PaHEE YCBOSCHHOTO
Matepualia B HOBBIX CUTYaIUsIX, IPUMECHEHUE a0CTPAKTHOTO 3HAHHS B KOHKPETHBIX CUTYAITHSIX.

JUist mOCTHXKEHUST ATHX TeNIel MCTONB3YIOTCS B OCHOBHOM TPaJUIIMOHHBIE WH(OpMa-
TUBHO-Pa3BUBAIOIINE TEXHOJIOTUU O0YUYCHHUS C YIETOM Pa3IMYHOIO COYCTAHUS MTACCUBHBIX (popM
(7mexmusi, 1abopaTOPHOE M MPAKTHUECKOE 3aHATHE, KOHCYJITAIUS, CAMOCTOSTENbHAs paboTa) u
PENPOIYKTUBHBIX METOI0B 00yueHHsI (MOBECTBOBATEIbHOE U3JI0OKECHUE yueOHOW MHDOpMAIH,
00BACHUTEIIPHO-WIITFOCTPATUBHOE U3JIOKEHUE) U J1ab0paTOPHO-TIPAKTHYECKUX METOJIOB 00yve-
HUSL.

VYHuBepcuter obecredeH HEOOXOAMMBIM KOMILIEKTOM JIMIIEH3MOHHOTO MPOTPaMMHOTO
obecrnieueHus:

— omepannonnas cucrema Windows 7, License 49013351 YIJITY Russia 2011-09-06,
OPEN 68975925Z7E13009;

- onepanoHHas cuctema Astra Linux Special Edition;

— maket npukiaaneix nporpamm Office Professional Plus 2010, License 49013351 VT'JI-
TV Russia 2011-09-06, OPEN 68975925ZZE1309;

— MakKeT npukiIagHbx nporpamm P7-Oduc.IlpodeccnonanbHbli;

— anTuBHpYycHas nporpamma Kaspersky Endpoint Security s 6ustneca — CtaHaapTHBIH
Russian Edition. 250-499 Node 1 year Educational Renewal License;

— omnepanuonHas cuctema Windows Server. KoHTpakT Ha yCayr MO MPeIOCTaBICHUIO
JUIEH3UH Ha MPaBo UCIONIb30BaTh KoMIbloTepHOE oOecnieueHne Ne 067/3A ot 07.12.2020 rona,

— cuctema BugeokoHpepenicsssu Mirapolis;

— cuctema BuaeokoHpepenucsaszu [pyhdmu;

— cucremMa ynpasieHus ooyuyenuemM LMS Moodle — nporpammuoe o0ecnieueHne ¢ OTKpbI-
TBIM KOJI0M, pactpoctpansercs no jguuen3uu GNU Public License (rus);

— Opay3zep Yandex (https://yandex.ru/promo/browser/) — mporpammuoe obecreucHue
pacrpocTpaHseTcs Mo NPOCTOH (HEUCKIIIOUYUTEIHHOMN ) JTUIIEH3UH.

10. Onucanune MaTepuaJIbLHO-TEXHHYECKOH 0a3bl, HEOOX0AUMOIi 1)1 OCyIeCTBJIEHHUS
00pa3oBaTeILHOIO NMpoIecca Mo AUCHHUIINHE

Peanuzanus yueGHOro npoiiecca OCyIECTBISIETCS B CIIEHUANBHBIX YUYEOHBIX ayJUTOPHUSIX
VHHUBEPCUTETA JJIsl IPOBEJCHUS 3aHATUN JEKIIMOHHOTO THIA, TAOOPATOPHBIX 3aHSATHH, TPYIIIO-
BBIX M WHIUBUIYAIBHBIX KOHCYJIBTAIMMA, TEKYINIETO KOHTPOJS M MPOMEKYTOUYHOW aTTECTAIUH.
Bce ayautopun yKOMIUIEKTOBAHBI CIEIMATU3UPOBAHHON MeOeIbl0 U TEXHUYECKUMHU CPEJICTBa-
MU OOy4YeHUs, CAYXAIlUMM Ul MpeicTaBieHus] yueOHoW mHpopManuu OONBIION ayIuTOpUU.
[Tpu HEOOXOAMMOCTH OOyUaIOIIUMCS MPEATaraloTcsi HabOphl JEMOHCTPAIIMOHHOTO 000pYyI0Ba-
HUS U y9eOHO-HATJISHBIX TOCOOUIA, 00eCTIeUnBAIOIIHE TEMATHICCKHUE UILTFOCTPALIHH.
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CamocTtosTenpHas paboTa 00yJaroIMXCs BHITIOMHSACTCS B CIICIIUATH3UPOBAHHON ayaUTO-
pum, KoTopas o0opyaoBaHa y4eOHOIl MeOenbl0, KOMIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO
noJKIItoueHus K cetn «VHTepHEeT» U 00ecledeHreM I0CTyIa B 3JIEKTPOHHYIO WH(OPMAIIMOHHO-
obpazoBarenbhyto cpeny YIJITY.

EcTth momemienue Ay XpaHEHUs W MPOPUIAKTHUECKOTO 00CTYKUBaHUS ydeOHOro 000-
PYJIOBaHMUS.

TpeOGoBaHus K ayIUTOPUAM

HanmeHoBanue criemuajbHBIX ITOMEIICHUH
Y TIOMCIICHHUH JJIs1 CAMOCTOSITEIIBHOM PabOThI

OCHAIIIEHHOCThH CIIELHAIbHBIX [TOMEIEHUI
1 IOMEIIEHUH JIJIs1 CAMOCTOATEIHHON pabOThI

[Tomemenue s JIEKIMOHHBIX M IIPaK-
TUYECKHUX 3aHATHUM, TPYIIIOBBIX U UH]U-
BU/yaJIbHBIX KOHCYJbTallUM, TEKYLLEH U
IIPOMEKYTOUYHOM aTTECTALUU.

VYueOHast ayaAuTOpHsl Ui MPOBEICHUS 3aHs-
THUI JIEKIMOHHOTO THIA, 3aHATUA CEMHUHap-
CKOTO THWIIA, TPYIIOBBIX M WHIUBUAYAIbHBIX
KOHCYJIbTAIM, TEKYIIEr0 KOHTPOJS U TIPO-
MEXYTOUHOM aTTecTallH, OCHAIIEHHas CTO-
JIAMH | CTYJIbSIMHU.

[TepenocHsbie:

-IEMOHCTPAIIMOHHOE MYJIbTHMEIUIHOE 000-
pynoBaHue (HOYTOYK, IKpaH, IPOEKTOD);

- KOMIUIEKT JJICKTPOHHBIX Y4eOHO-HATIISITHBIX
MarepuanioB  (mpe3eHTanuil) Ha  duien-
HOCHTEJISIX, 00CCIICUNBAIOIINX TEMATHUCCKHE
WJUTIOCTPAITUH.

[Tomemenue nnst 1abOpaTOPHBIX 3aHS-
TUN

VYuebnas nmaboparopust «Jlaboparopus moy-
YEeHUS TOJIMMEPOB». CYIIWIbHBIM  mIKad
SNOL ,cymmnbabiii mkad CIL-30, mydens-
Has 1e4b, YCTAHOBKH JUIS IMOJyYeHHs MOJU-
MEPOB METOJIOMIIOINKOH/IEHCAIUU, COIOJIH-
MEpH3alUi, TEPMUYECKOW NIECTPYKLHHU. BbI-
TsOKHBIE IIKa(bl, Becbl aHamuTH4Yeckue WA-
36, Becel aHamutuueckue BJIP-200, Bech
texaunueckune BCIT-0,5\0,1-1,0.

JlaGopatopuss  «JIaGopaTtopuss  HCIIBITaHUS
IJIACTMACC» - OCHAIIEHHAs CTOJaMH U CTYJb-
AMH, pabouuMHU MecTaMH, OO0OpYJOBaHUEM:
tBepaomep (BTLHIICIT V 42), mpubop mno
onpenenenuto [ITP (MUPT-A), npubop mo
onpexnenenuto [1TP (MUPT-2), mamuna pas-
pBIBHASL JUIS WCOBITaHUA TiactMace (2166
P5).

[Tomemenust 11 CaMOCTOSTENBHON pa-
00TBI

[Tomemenue sl CaMOCTOSITENIBHON pPabOTHI
00ydJaronuxcsi, OCHAIIEHHOE CTOJIAaMU U CTY-
TBSIMU; KOMITBIOTEPHON TEXHHKOW C BO3MOXK-
HOCTBIO ITOAKJIKOYCHUA K CETU ((I/IHTepHeT)) nu
JOCTYTIOM K 3JIEKTPOHHOW MH(OPMAIIMOHHOM
obpazoBarenbHol cpene YIJITY.

[Tomemenne g xpaHeHuss U Npodu-
JAKTHYECKOTO 0OCTYXHBaHUSA Y4€OHOTO
00opyIoBaHus

Pacxomnple MaTepuasibl IJii PEMOHTa U 00-
CITY)KHBaHUS TEXHUKHU.

Mecta 1y1st XxpaHeHUsT 000pYAOBaHUS, XUMH-
KaToB.
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