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Cocrasurens / cocrapurenu: Kynum E..

Paboyas nporpaMMa AUCHUILUIMHBI aKTyaIM3UpOBAHA HA 3aCelaHuM Kadeapbl
BBICOKOMONEKYIISIPHBIX COEIMHEHHI U 00IIEH XUMUYECKON TEXHOJIOTHH MPOTOKOI OT «05»

nroHsa 2017 r. Ne 8

JlonosHeHus 1 N3MEHEHMsl, BHECEHHbIE B pab04yI0 IPOrpaMMy AUCLHUILUINHBI (OOHOBIIEHBI
[IepeYeHb OCHOBHOM U JIONOJIHUTENBHOM JIMTEPAaTyphl M JIMLEH3MOHHOE IPOrpaMMHOE
o0ecrieyeHue, HEOOXOAUMOE Ul OCBOEHUS AUCLUIUIMHBl TPUHATHI HAa 3aCEJaHUU Ha 3aCEAaHUU
kadeaper BMC u OXT npotokoin ot «29» mast 2018 r. Ne 10
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3aBenyrouuii kadenpoit /Ky E../



Cnmcok J0KyMEHTOB M MaTepHAJIOB

1. IlepeueHp MIAHUPYEMBIX pPE3YJIbTATOB OOYYEHHUS MO IUCIMIUIMHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH pe3yJIbTaTaMU OCBOEHUSI 00pa30BaTebHOM pOrpaMmbl

2. Llenb ¥ MECTO AMCHMILTUHBI B CTPYKTYpe 00pa3oBaTebHOM MporpaMmbl

3. Conmepxanue paboueil mporpamMmbl (00BEM JUCHUIUIMHBI, THUIBI W BHJBI y4eOHBIX
3aHITHHA, y4eOHO-METOINYECKOe 00ECIICUeHNE CaMOCTOSITEILHON padOThl 00YJAFOIIUXCS)

4. ®OHJI OIICHOYHBIX CPEJICTB MO TUCITUTUINHE
4.1. TlepeueHb KOMMETCHIIMH C yKa3aHWEM OTamoB UX (opMUpOBaHUS B MpoIecce
ocBoeHHUs1 oOpa3oBarenbHOl mnporpammbl. OmucaHue TmoOKa3zaTelne U KpPUTEPUEB
OIICHUBAHMSI KOMIIETEHIIMI HA Pa3MYHBIX dTamax uX (popMUpOBaHUS, OMUCAHHE IIKAJ
OIICHUBAHUS
4.2. TunoBble KOHTPOJBHBIC 3aJIaHUSI WIM WHBIE MaTepHUalbl, HEOOXOIUMBIC I OILCHKU
3HAaHWW, YMEHHI, HaBBIKOB U ONBITa JEATEIbHOCTH, XapaKTePU3YIOIIUX ATallbl
dbopMHUpOBaHUS KOMIIETEHIIMM B TMPOIIECCE OCBOCHHS OOpa30BATEILHOW MPOTPAMMBI.
Mertonuyeckue MaTepualbl, OMpPEAESIOUIMe MIPOLEAYpbl OLlEHUBAaHUS 3HAHUM, YMEHUH,
HAaBBIKOB M  OMNbITa JEATEIBHOCTH, XapaKTepU3YIOUIMX dTanbl  (HOpPMHUPOBAHUS
KOMIIETEHIIN I
4.3. Peiimune-nian oucyuniuHul (npu Heooxooumocmu)

5. YuebHOo-MeToan4ecKoe U MHPOPMAIIMOHHOE 00eCTIeueHrEe JUCITUTITUHBI
5.1. IlepeueHb OCHOBHOI M JOMOJHUTEIBHOM y4eOHOW JTUTEepaTypbl, HEOOXOIUMOHN IS
OCBOGHUS JUCIUITITUHBI
5.2. Ilepeuens pecypcoB MHGOPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTn «HTepHeT» u
IPOrpaMMHOT0 oOecreueHus, HEOOXOAUMBIX JUIsl OCBOCHHUS JTUCIUIINHBI

6. MarepuanbHO-TeXHUYEeCKas 0a3a, HeoOXoauMas JUIsl OCYIIECTBIICHUSI 00pa30BaTEIIHLHOTO

nmpomnecca no JUCHUIIINHE



1. IlepeuyeHb MIAHUPYEMBIX Pe3yabTATOB 00y4eHUsI N0 JUCIUITIUHE, COOTHECEHHBIX
CINIAHMPYEMbIMH Pe3yJ1bTATAMM 0CBOCHHUSI 00pPa30BaTeIbHON MPOrpaMMbl
(c opuenmayueti Ha Kapmol KOMNemMeHyuti)

Pesynbratsl 00yuenus’ dopmupyemasi KomrereHuus (c IIpu
yKa3aHHEM KO0J1a) Meda
HUE
3HaHUsA 3HaTh: TEOPETUYECKHE OCHOBBI 0a30BBIX OIIK-1 criocoOHOCTBIO HCIIOIB30BATh
XUMHUYECKUX JTUCLHUIUIMH [I0JIy4YE€HHbIE 3HAHUSI TEOPETUUECKUX
OCHOB (DyH/IaMEHTAJIbHBIX Pa3/eioB
XUMHH [P pELICHUN
npodeCCHOHATBHBIX 3aa4
3HATbCTaHJAPTHBIE METOMBI MOTYYCHHUS, OIIK-2 BnafeHneM HaBbIKAMHU
UACHTU(PUKAIIMY U UCCIIEIOBAHUS CBONCTB IIPOBEJICHUS] XUMUYECKOTO
BELIECTB U MaTEPUAJIOB, ITPaBUIIa AKCIEPUMEHTA, OCHOBHBIMH
00paboTKH M 0OPMIICHUS PE3YIBTATOB CUHTETHMUYECKUMHU U aHAIUTUYECKUMHU
pabotbl, HopMbl Th METOJaMH MOIYYEHUS U
UCCIJIEIOBaHMSI XUMUYECKUX BEILLIECTB
U peakiui
3HaTh: CTaHAAPTHBIE METO/Ibl IPUMEHEHMUSI [1K- 2 BnanennemM 6a30BbIMH
COBPEMEHHOM ammnaparypsl Ipy IPOBEICHUN HaBbIKAMU HCIIOJIb30BaHU
HAYYHBIX UCCIICIOBaHUN, HICHTH()HUKALINN 1 COBPEMEHHOM amnmnaparypsl Ipu
MICCJIEIOBAHMSI CBOMCTB BELIECTB U IIPOBEJCHUM HayYHBIX UCCIIEJOBAHUM
MaTepUaoB,IpaBuiIa 00paboOTKH 1
oopmieHHs pe3ynbTaToOB paboThl, HOPMBI
Tb
3HaTh: OCHOBHEBIE dTarnbl U 3akoHOMepHocTH | [1K- 3 Bragenuem cucremoit
dopmupoBanus GyHIAMEHTAIBHBIX (byHIaMEHTaIbHBIX XUMHUYECKUX
XUMHYECKUX TTOHATHI TTOHSTHH.
3HaTh: OCHOBHBIE 3TaIlbl PA3BUTHS XUMHUH; [1K-4 CriocoGHOCTBIO TPUMEHSITh
Hay4yHbIE JIOCTHKEHUS HauboJiee | OCHOBHBIE €CTECTBEHHOHAYYHBIE
BBIJIAIOIIUXCS OTEYECTBEHHBIX U | 3aKOHBI U 3aKOHOMEPHOCTH Pa3BUTHUS
3apyOeKHBIX XUMHUKOB, XMMHUYECKON HAYKH ITPU aHAJIN3E
UX BKJIAJl B Pa3BUTHE XUMUH. MOJIyUYEHHBIX PE3yIbTAaTOB.
YMenus YMeTb BoINONMHATE cTanAapTHbIe aecTBust | OIIK-1 cmocoOHOCThIO UCTIOIB30BATh

(xmaccudukays BemecTs, COCTaBICHHUE
CXEM IIpOUECCOB, CUCTEMATU3 AN JaHHBIX
U T.IL.) C Y4€TOM OCHOBHBIX TIOHSATHH U
001X 3aKOHOMEPHOCTEM,
dbopMynUpyeMbIX B paMKax 0a30BbIX
XUMHUYCCKUX TUCIIUITIIINH

VYMeTb: pemarh TUIOBbIE yueOHbIe 3a7auu
110 OCHOBHBIM (0a30BbIM) XUMHUYECKIM
JUCHUILIMHAM

MOJTy4YE€HHBIE 3HAHUS TEOPETUUECKIX
OCHOB (pyH/TaMEHTAJILHBIX Pa3/IeoB
XUMUH TIPU PEIICHUH
npo¢eCCHOHANTBHBIX 3a]1a4

VMmeTs: MMPOBOAWTD IMMPOCTHIC XUMHWYCCKUC

OI1K-2 BnageHreM HaBbIKAMHU
MTPOBEICHUS] XUMHYECKOTO

1I[OJ'DKHLI COOTBETCTBOBATH KapTaM KOMHGTGHL{I/Iﬁ.



OIIBITHI IO MpeajiaraCMbIM METOAUKAM

JKCIIEPUMEHTA, OCHOBHBIMU
CUHTETHUYECKHMHU U aHATUTUYECKUMHU
METOAAaMH IOJIy4CHUS U
UCCIJIEJOBAaHMS XUMUYECKUX BEILECTB
U peakLMi

YMeTh: MPOBOIUTH XUMUYECKUE
SKCIIEPUMEHTHI C UCIIOJIb30BAaHUEM
COBpPEMEHHO armnaparypbl

[1K- 2 BiagenueM 0a30BbIMU
HaBBIKAMH HCIIOJIL30BAHUS
COBPEMEHHOM ammaparypbl pu
POBEJICHUH HAYYHBIX UCCIICTOBAHHIMA

VYMern: IIPUMEHATH OCHOBHEIC
q)YH[[aMeHTaJIBHLIC XUMHUYCCKUC ITOHATHUA

[1K- 3 Biageauem cucremoit
(byHIaMEHTAIBHBIX XUMHYECKHUX
MMOHSITHH.

VYMeTh: OLleHuBaTh XUMUYECKHE TOHATHUS U
3aKOHBI B CJIO’KHOM cHCTEME BO33pEHUIT
COBPEMEHHOM XMMHHU

ITK-4 CriocoOHOCThIO TPUMEHSITh
OCHOBHBIE €CTECTBEHHOHAYUHbIE
3aKOHBI U 3aKOHOMEPHOCTH PA3BUTHUS
XUMHUYECKON HAyKU IIPU aHAJIN3E
MIOJIyYEHHBIX PE3YJIbTATOB.

Bnangenu
Pl
(HaBBIKH
/ OIBIT
JIeSITEIIb
HOCTH)

Bnaners: HaBbIKaMu pabOTHI C y4eOHOM
JUTEPATYPOU MO0 OCHOBHBIM XUMUUYECKUM
JUCIHIIINHAM

OIIK-1 crnocoOHOCTRIO UCIIOJIH30BATh
MOJTyYCHHBIC 3HAHUS TCOPETUICCKIX
OCHOB (DyH/IaMEHTAJIbHBIX Pa3/IeiioB
XUMUH [IPU PEIICHAN
po(heCCHOHATILHBIX 3a/1a4

Bianers 6a30BbIMU HaBBIKAMH MPOBEICHUS
XUMHUYECKOTO IKCIICPUMEHTA U
oopmieHus ero pe3yabTaToB

OIIK-2 BrameHneM HaBBIKAMHU
MPOBEJICHUST XUMUUYECKOTO
AKCIEPUMEHTA, OCHOBHBIMU
CUHTETUYECKUMU M aHAIMTHYECKUMU
METOJIaMH TOJTYYEHHUS U
HCCIICIOBAHUS XUMUYECKUX BEIISCTB
U peaklMi

Brnaners 6a30BbIMH HaBbIKAMH
MCIIOJIb30BaHUsI COBPEMEHHOM armaparypbl
IIPY NTPOBEICHUH HAYYHBIX UCCIIEI0BAaHUN

T1K- 2 BiiagenuneM 0a30BBIMU
HaBBIKAMM HCIIOJIE30BAHUS
COBPEMEHHOI amnmapaTypbl pH
IPOBEJICHUH HAYYHBIX UCCIICTOBAHMM

Brnanets cucreMoil 0a30BBIX
GyHIaAMEHTATBHBIX XUMHUYECKUX MTOHITHHA

[1IK- 3 Bnangenuem cucreMoit
(dbyHIaMEHTATBHBIX XUMHUYECKUX
MOHIATHU

Bnaners: HaBBIKAMU 00513aTENILHOTO
O3HAKOMJICHHSI C TPEABICTOPHUEH TOTO WIIH
WHOTO BOIIPOC
MIOCTABJIEHHOTO B €0 MPaKTHYECKOM
HAYYHOH M MeIarOrMYeCKON JeSTeIbHOCTH.

ITK-4 CriocoOHOCTBIO TPUMEHSTh
OCHOBHBIE €CTECTBEHHOHAYUHBIC
3aKOHBI U 3aKOHOMEPHOCTH Pa3BUTHSA
XUMHYECKON HAyKU IIPU aHAJIN3e
MOJIyYEHHBIX Pe3yJIbTaTOB.




2. Lleab u MeCTO AUCHHUIIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOI NMPOrpaMMbl

Jucuunnuna «BeiIcOkoMONeKysipHble COeAMHEHUsI»U3ydaeTcsa Had Kypce B 8 cemecTpe.

[lenpl0 OCBOEHUS IMCUMIUIMHBI SIBISICTCS (OPMHPOBAHUE y OOYYAIOIUXCA OCHOBHBIX
0a30BBIX  MPEACTABICHUN XMMHU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUNW TaKUX Kak CTENeHb
HOJMMEPHU3AIMH, MAKPOMOJIEKYJIA, BUbI TIOJMMEPHU3AIMY, HHUIIUMPOBAHUE, POCT LENHOOPHIB,U
T.J.a TaKke (OpMUPOBAHUE 3HAHUHN, YMEHUI 1 HaBBIKOB, OIPEIEIsIeMbIX COAepxKaHeM 0a30BbIX
JUCLIUIUINH, [TO3BOJISIFOIIMX 00Y4aroIIeMycsl IOJIyYUTh YriIyOJ€HHbIE KOMIUIEKCHbBIE 3HAHUS AJIs
ycnemHoi npodeccuonansHoi aestensHocTd. Kype mpusBan o06ecrneyuTh CTyIEHTOB CUCTEMOM
METOJ0JIOTUYECKUX 3HAHHM, HEOOXOAUMBIX JJIsl IPUBEACHHUS B €HMHYIO CHCTEMY TEOPETHYECKIX
3HAHUU, OJTYYEHHBIX MPU U3YUYECHUU PA3IIUYHBIX XUMUYECKUX TUCIHUILINH, YTO HEOOXOIUMO IS
(GbOpMUPOBAHUS HAYYHOTO THUITA MBIIUICHHS Oy IYIIUX XUMHUKOB.

JlJis OCBOCHHSI JUCUUIUIMHBI HEOOXOTUMBI KOMIIETEHIIUM, CPOPMHUPOBAHHBIE B paMKax
U3YYEHHUS CIEeIYIOMIMX AUCIUILINH:

b1.6.11 —pusnueckas xumus

b1.b.10 —oprannyeckasi XuMus

b1.B.1.08 —xpucrtamioxumus

b1.B.1./1B.03.02 —x1muss MOHOMEPOB

Kpome Toro, mpu OCBOSHWUMW JAHHOW AWCIMILTUHBI TPEOYIOTCS CaMble BBICOKHE 3HAHUSA,
YMEHHsSI U HaBbIKH, MPUOOPETEHHbIE B pe3yJbTaTeé OCBOCHHUS BCEX MPEIIIECTBYIONINX
JUCITUTUINH, OCOOCHHO TaKUX, KaK OpPraHWYECKas XWUMHsS, CTEPCOXUMHS, (U3HUYECKas XUMUS,
MaTemaruka, MHpopMmaTHka, ¢u3nka, o01as XUMHs, HEOpraHM4ecKas XUMUs, aHAIUTHYEeCKas
XUMHUSL.

3.Conep:xxkanne padoueii mporpaMmbl (00beM JAUCHUILUIMHBI, THNBI W BHAbI YYeOHBIX
3aHATHH, y4eOHO-MeTOoANYecKoe o0ecreyeHre CaMOCTOATEeIbHOM PadoThl 00Yy4AKOIIHXCS)
Conepsxanne paboueit mporpammsl npeactasiieHo B [Ipunoxenun Ne 1.



4, @DoH/ O1LIEHOYHBIX CpeacTB MO TMCHUIIJINHE

4.1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHHeM 3TanoB uxX (popMUPOBaHMNSI B Ipollecce

OCBOCHUSHA 06pa30B3TeJ’[LHOﬁ nmporpamMmal. Onucanue nokasareJjei u KpUTepueB
OIlCHUBAaHUA KOMHBTEHHHﬁ Ha Ppa3s/IMYHBbIX 3Tanax ux (l)OpMHpOBaHI/IH, OIMMCaHHuE IIKAaJI
OICHUBAHUSA

Kona n popmympoBka KoMIeTeHIHA
OIIK-1 cnocoGHOCTh UCIOIB30BATh NOJIYYEHHBIE 3HAHHS TEOPETUYECKHX OCHOB
(byHAaMEHTABHBIX pa3/elIOB XMMHHU IPU PEHICHUH MPO(EeCCHOHAIBHBIX 3a/1a4

Iliianupye Kpurepun oueHuBaHusi pe3yJbTaTOB 00y4YeHHsI
Mble
pe3yabTart
Yposen bl
b o0yueHust
(moxazaren 2
oceocHHu u («HeyxoBJIeT 3
s («YmoBiaerBo 4 («Xopo1io») 5 («OTIan4HO»)
commere | AOCTIKEHH | BOPUTEILHO PUTEIBHOY)
— s 33JJaHHOTO »)
YPOBHS
OCBOEHUS
KOMIIETEHI]
1509)]
3HaTb: 3arpynuserc | Umeer Nwmeer HNwmeer YETKOE,
TEOpeTHYeC | 4 B MPEACTABICHU | MPEACTABICHUE O | LEJIOCTHOE
KHE OCHOBBI | ONPEAENIEHUH | € O COJIep>KaHUuU IPEJICTaBICHUE O
0a30BbIX 0a30BbIX coJiepKaHUuU OCHOBHBIX CoJIepKaHUU
XUMUYECKU | TIOHSATUN U OTJIETTbHBIX y4€OHBIX KYpCOB | OCHOBHBIX
X (GOpMYIHUPOB | XUMHUYECKUX 110 XUMHH, 3HAET | XUMHYECKHUX
JTUCIUIIINH | K€ OCHOBHBIX | IUCIMILUINH, TEPMHUHOJIOTHIO, KYpCOB M 0OIIHX
[lepBbrit 3aKOHOB 3HAeT OCHOBHBIE 3aKOHOMEPHOCTAX
YpOBEHb XUMUH TEPMUHOJIOTH | 3aKOHBI U XUMHUYECKHUX
10, OCHOBHBIE | IOHUMAET IIPOLIECCOB,
3aKOHBI CYIITHOCTh OOIITUX | U3y4aeMbIX B
XUMUU, HO 3aKOHOMEPHOCTEH | paMKax OCHOBHBIX
JOTyCKaeT , U3y4aeMbIX B XUMUYECKHUX
HETOYHOCTU B | paMKax 0a30BBIX | JUCIHUTLINH
(hOpMYIHUPOBK | XUMUYECKUX
ax JIMCIUATIITAH
YMers: Ywmeer YmMmeer Ymeer YmMmeer
BBITIONHATh | KIACCU(PUIM | HHTEPIPETHPO | COCTABIATH MPOTHO3UPOBATH
CTaHJApTHHI | POBAThH BaTh CXEMBI IPOIIECCOB | PE3YJIbTAThI
€ ICUCTBUSL | BELIECTBA, pe3yabTaThl c HECJIOKHBIX
(xmaccuuk | cocTaBIATH OTHOCHUTEIIbHO | UCMOJIb30BAaHUEM | TOCJIEI0BATEIBHOC
Bropoii | anus CTPYKTYPHBIE | IPOCTBIX 3HAHUU T€W XUMUYECKUX
YPOBEeHb | BELIECTB, u XUMHUYECKHUX OCHOBHBIX peakuuii ¢ yyetom
COCTABJICHH | IPOCTPAHCTB | MPOIIECCOB C XUMHUYECKUX 00X
€ CXeM CHHbIE WCIOJIb30BAHU | AUCLMILINH, HO 3aKOHOMEPHOCTEN
MPOIECCOB, | (OPMYIIBI eM 00X JIOITYCKaeT IIPOLIECCOB,
CUCTEMAaTU3 | OCHOBHBIX MPEACTABICHN | OTICIHHBIC M3y4aeMbIX B
arus KJIACCOB u HETOYHOCTHU MPH | paMKaX OCHOBHBIX




JAHHBIX U OpPTaHWYECKU | 3aKOHOMEPHOC | (hOPMYIHUPOBKE XUMHYECKHUX

T.IL.) C XU TEH, YCIOBUU JTUCIUTUTNH

y4eTOM HEOpPraHWYeC | U3Y4YaeMbIX B | OCYIIECTBICHUS

OCHOBHBIX | KHX paMKax TaKuX MPOLIECCOB

MOHATUH U | COeIMHEHUM, | 0a30BBIX

o0mmx Ha3bIBAThH XUMHUYECKUX

3aKOHOMEPH | BEILIECTBA B JTUCIUTUTAH

ocTei, COOTBETCTBHU

bopmynupy | uc

€MBIX B HOMEHKJIATyp

paMKax oit UFOITAK

0a30BbBIX

XUMHUYECKU

X

JUCIUTUTIH

YMeTs: YMmeer YwMeer pemiare | YMEET pelarb Ywmeer pemathb

pemiarhb pemarhb TUIIOBBIE KOMOMHHMPOBAHH | 3aJa4u

TUIIOBbIE TUIIOBbIE 3a/1a4u U3 b€ 337a41 U3 MOBBIILIEHHON

yueOHbIe 3aJa4u U3 0a30BbIX 0a30BBIX KypCOB | CJIIO)KHOCTH U3

3a/1a4u 10 0a30BbIX KYpPCOB XUMHUH | XUMHUHU 0a30BBIX KypCOB

OCHOBHBIM | KypcoOB XUMUU

(6a30BBIM) | XIMHH, HO

XUMHUYECKH | JAOIYCKAaeT

M OT/I€NIbHbIE

JTUCIUIUIAH | OIIUOKH

am

Biagers: Bianeer Bianeer Bianeer Biraneer HaBbikamMu

HaBbIKAMHU | HaBBIKAMH HaBbIKAMH HaBbIKAMU KPUTHUYECKOTO

paboThI ¢ MOKCKa BOCIIPOM3BEJIE | CAMOCTOSITENILHOT | aHaJln3a yueOHOU

y4eOHO yueOHOMI HUS 0 U3y4eHUs UHpOPMaLIKH 110

JUTEPaTypo | JUTEPATyphl, | OCBOCHHOTO OTJIEbHBIX OCHOBHBIM

i 1o BT.4., C y4eOHOTro pazzenoB pazzienam XUMHH,
Tpernii | OCHOBHBIM | UCIIOJIB30BaH | MaTepHasa o | yueOHOM (bopMyIUPOBKHU
YPOBeHb | XUMHUYECKH | HEM OCHOBHBIM JUTEPaTypHI 1O BBIBOJIOB M Y4acTHs

M ANIEKTPOHHBIX | XUMUUECKUM OCHOBHBIM B JTUCKYCCHUH TIO

JTUCLUILIUH | PECYPCOB JUCHUIIMHAM | XUMHUYECKUM yueOHBIM

am JUCLUIUINHAM U | BOIIpOcam

o0cyxeHus
OCBOEHHOTO

MaTcpurajia




KOMIIETEHLUA
Kona n popmyanpoBka koMneTreHIIHA
OIIK-2 BrnageHrieM HaBbIKAMU ITPOBECHUS XUMUYECKOTO SKCIIEPUMEHTA, OCHOBHBIMU

CUHTETUYECKUMH U AaHATMTUYECKUMH METOJIAMHU MOJYYSHUS U UCCIICIOBAHMS XUMUUECKUX
BEILIECTB U PEaKIUi

Ilnanupyem Kputepun onieHuBaHus pe3yabTaTOB 00y4eHUsI
ble
pe3yJabTaThl
Vposenn o0y4eHust
(mokazarenu 2
ocBoeHuA JOCTHXKEHUS | («HEYyAOBJIeT 3 >
KOMIIeTEH («YnoBaerBop | 4 («Xopomo») | («<OTIHYHO
3aJIaHHOTO BOPHUTEJIHHO
11101 YPOBE ») HUTETbHO») »)
OCBOCHHS
KOMIIETEHIINI
)
3HAaTB: 3arpynusiercs | Mmeet oOriee 3HaeT 3HaeT
CTaHJapTHBIE | B BEIOOpE MIPEACTABJICHUE | CTaHJIaPTHBIC CTaHJapTHBI
METO/IBI MeToja 0 METO/ax METO/IBI €  METOJBI
MOJIYYCHHUS, TOJTyYCHHUS, MOJTyYCHHUS, MOJIYYCHHS, MOJIY4CHHUS,
unaeHTuduKan | uACHTUUKAL | HICHTH(PUKAIK | UACHTUDUKAIM | HACHTH(PUKA
170,871 170771 1787} 1787 102078 u
WCCJICTIOBAHMSI | UCCIIEIOBAaHU | HCCIEAOBAaHUS | MCCIENOBAaHUS | HCCIEAOBaH
CBOWCTB sI CBOMCTB CBOWCTB CBOICTB s CBOMCTB
BEIIECTB U yKa3aHHOTO OTJICbHBIX pa3IMYHbIX pa3IMYHBIX
MaTepHaJIOB,I1 | BEIIECTBA, HE | KJIAcCOB TPYIII BEIIECTB | TPYIII
paBmIIa 3HaeT BEIIIECTB, Y MaTepHalioB; | BEUIECTB U
00paboTku U | TpeOOBaHUM K | IpaBHUIIaX npaswia Th MaTepuasos;
[lepBbrit opopmienus | obpopmieHHIO | 6€30MacHOTO npu paboTe ¢ npaBuia
YpOBEHBb pe3yabTaTOB | pe3y/lbTaTOB | OOpaleHus ¢ HUMH, TEXHHUKHU
paboThl, SKCIIEPUMEHT | HUMH U OCHOBHBIE 0e30MacHOCT
HOpMBI Th au HopMm Th | cmocobax TpeOOBaHUS K " pu
npecTaBieHus | OPOPMIICHHUIO pabote c
pe3yabTaTOB pe3yIbTaToB HUMU,
AKCIIEPUMEHTA | SKCIIEPUMEHTa, | OCHOBHBIC
HO JIOIYCKaeT TpeOoBaHUS
OTJIeTIbHBIE K
HETOYHOCTHU odopmiieHn
10
pe3yabTaToOB
AKCTIEPUMEH
Ta
YMers: He ymeer YnMmeer YmMmeer YmMmeer
MIPOBOINTH MIPOBOINTH TTPOBOIUTH BBITIOTHSATH
MpPOCThIE OJIHO- U OJIHO- U JEMOHCTpAT
Bropoii XUMHUYECKHE J}BYXCTaJIHfIHBI )\I’[ByXCTa)II/II‘/'IHBI VBHBIE
ypOBeHb OTIBITHI TIO H CHHTE3NO | M CHHTE3 MO | OMBITHI 110
MpeaJiaraeMbl MpeJiaraeMoi | mpejraraeéMoil | XUuMHH;
M METOJUKaM METO/IMKE C METOAMKE C OJIHO- U
BBIXOIOM BBIXOJIOM JIBYX CTaIAH
IEeJIEBOTO IIeJIEBOTO HEII CHHTE3




MPOJIyKTa MPOJyKTa 110
MeHee 5 ooiee 5 npeaiaracmMm
(«O1mnuno»)0 | («OTiinyHO»)0 | O METOIUKE
% ot % ot C BBIXOJ0M
3asBJICHHOTO B | 3asBJICHHOIO; LIEJIICBOI'O
METOJINKE; UAeHTU(UKAI | TPOTYKTA
aHaJIu3 o U COrJIacHO
MOJY4YE€HHOTO HCCJIEIOBaHNE | 3asABJICHHOM
BEILIECTBA CBOMCTB yB
OJIHUM U3 MOJTYYEHHBIX METOJINKE;
CTaHJAPTHBIX BCIICCTB U MIPOBOJIUTH
METO/IOB. MaTepUaJIOB. KOMIIJIEKCHBI
Homyckaer Ymeer 1 aHaNM3 U
OTJICIbHBIC 0OpMIIATH HCCIIeIOBaH
OIMNOKY TIPpH pe3yabTaThl 1€ CBOMCTB
ohopMIICHUH SKCIEPUMEHTA | MOJYYEHHBIX
MIPOTOKOJIA ¢ HEOOTBIITUM BEIIIECTB U
AKCIIEPUMEHTA | KOJIMYECTBOM MaTepHaJIOB.
3aMe4YaHuM YmMmeet
0pOpMIIITH
pe3ynbTaThl
SKCTIIEPUMEH
Ta B
COOTBETCTBU
HC
3asBJICHHBLIM
n
TpebOBaHMS
MU
Bnaners He Bnageer Bnaneer Bnaneer Bnaneer
0a30BBEIMU 0a30BEIMU HaBBIKAMM HaBEIKAMHU
HaBBIKAMH HaBBIKAMH CHHTE3a, CHHTE3a,
MPOBEICHUS CUHTE3a, uneHtTudukany | uaeHTuduKa
XHUMUYECKOTO UACHTUPHUKAIY | U U U3YyUCHHS 110707871
AKCIIEpPUMEHTA U U U3y4YeHUs CBOICTB U3y4YEeHUs
Tpernit u CBOMCTB OT/EJIBHBIX CBOMCTB
ypOBeHb | oopMIeHUS HECIIOXKHBIX KJIaCCOB BEIICCTB U
ero BEIICCTB BEIIECTB MaTepHaJioB,
pe3ynbTaTOB (MaTepuasioB), | MpaBUJIBHOT
MIPaBUIILHOTO o
MIPOTOKOJIMPOBA | TPOTOKOJIUP
HHS OIBITOB OBaHUS
OITBITOB
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KOMIIETEHLIUSA

Kona n popmympoBka KoMIeTeHIHA
I1K-2 BrnagenneM 6a30BbIMH HaBBIKAMH MCTIOJB30BaHMS COBPEMEHHOM aImapaTyphl IpH
IIPOBEJCHUH HAYYHbIX UCCIIEI0BaHUI

Ilinanupyem Kpurepun oueHuBaHusi pe3yJbTaTOB 00y4YeHHsI
ble
pe3yJibTaThl
YpoBenb | o00yuyeHust
ocBOeHM | (TOKa3aTenu
| )(:[ocmxceﬂm 2 3 4 ;
(«HeymoBjieTtBop | («YmoierBopu | («Xopowmo» | («OTaumuHo
KoMIeTe | 3aJaHHOIO
HTEJbHO») TeJbHO») ) »)
HI[UH YpOBHS
OCBOEGHUS
KOMIIETEHIIH
i)
3HaTb: 3arpynHsercs B Nwmeet ob1ee 3Haer 3Haer
CTaHJIapPTHBIE | BHIOOpE METO/a MPEJICTABICHHUE O | CTAHIAPTHBI | CTaHJAPTHBI
METO/IbI [IPUMEHEHUS MeToJax € METObl €  METOJbl
MPUMEHEHUST | COBPEMEHHOMU PUMEHEHUS NPUMEHEHUS | IPUMEHEHUs
COBPEMEHHOM | anmaparypbl IpU | COBPEMEHHOM COBPEMEHHO | COBPEMEHHO
anmnapaTtypsl | POBEICHUU anmapatypsl pu | i i
npu Hay4YHBIX W3y4YEHUU anmnapaTtypsl | anmnaparypbl
MIPOBEJICHUHU | MCCIIEI0BAaHUH, CBOIICTB npu npu
Hay4YHBIX UICHTH(PUKAIIN U | OTJCITBHBIX IPOBEJCHUH | POBEACHUU
UCCIIEIOBAaHH | MCCIIE0BAHUS KJIACCOB HAyYHBIX HAyYHBIX
", CBOMCTB BEIIIECTB, HMCCJICOBAH | MCCJICJOBaH
uaeHTH(PUKA | YKa3aHHOTO MpaBUIIax Uil 1 Ui,
1Y U BELIECTBA, HE 0e301macHOro ucclenoBaH | uAeHTU(dUKa
UCCIIEIOBAaHH | 3HAaeT TpeOoBaHM | oOpaleHus ¢ Usl CBOMCTB | IIUH u
sl CBOMCTB K 0(OpMIICHUIO HUMU U pPa3IUYHBIX | UCCIIEOBaH
BELIECTB U pE3yJIBTAaTOB croco0ax rpynn us CBOMCTB
[lepBbIii | MaTepUasioB, | SKCIIEPUMEHTAa U | IPEACTABJICHUS | BEIIECTB U pa3IMYHBIX
YPOBEHb | IIpaBUJIA Hopm Th pe3yJIbTaToB MAaTepUAJIOB; | IPYIII
00paboTKHU U JKCIIEPUMEHTA npasuina Th | Bemects u
odopmiieHus pu paboTe | MaTepuaios;
pE3yJIBTAaTOB C HUMH, MpaBuIIa
paboTHI, OCHOBHBIE TEXHUKH
HopMbl Th TpeboBaHusi | O6e30macHOCT
K " pu
opopmiieHu | pabote c
10 HUMH,
pe3yJIbTaTOB | OCHOBHBIE
JKCIIEpUMEH | TpeOOBaHUs
Ta, HO K
JOTTyCKaeT oopMieHU
OTIENbHbIE | IO
HETOYHOCTH | Pe3yJIbTaTOB
JKCIIEPUMEH
Ta
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Bropoii
YPOBeHb

YMers:
MIPOBOAUTD
XUMUYECKUE
SKCIIEPUMEHT
bl C
UCIIOJIb30BaH
ueM
COBPEMEHHOM
anmnaparypsl

YMeer NpoBOIUTH
HEKOTOpHbIE
XUMHUYECKHE
JKCIIEPUMEHTHI C
HCII0JIb30BAHUEM
COBPEMEHHOM
anmnaparypsl

Ywmeer
MIPOBOAUTD
XUMUYECKHE
HKCIIEPUMEHTHI C
MCIIOJIb30BaHUEM
COBPEMEHHOM
anmnaparypsl, HO
JIOITYCKaeT
OT/IeJIbHbBIC
OIIMOKH.

YMmeer
MMPOBOJIUTH
XAMHUYECKHE
AKCIICPUMEH
TBI C
HCIIOJIB30Ba
HHEM
COBPEMEHHO
"
anmapaTypsl
;
OCYIIECTBIIS
er
uaeHTU(UKa
LIHIO U
HCcClIeq0BaH
1€ CBOICTB
MOJTyYCHHBI
X BEIIECTB U
MaTepHaJIOB.
YMmeet
oopMIIATH
pe3ynbTaThl
IKCIIEPUMEH
Tac
HEOOIBIIUM
KOJIMYECTBO
M
3aMe4YaHuM

YmMmeer
BBIIIOJIHATH
JEMOHCTpAT
HWBHBIE
OIIBITEI I10
XHAMUH C
HCII0Ib30Ba
HUEM
COBPEMEHHO
H
anmnaparypsl
; IPOBOJIUTH
KOMILICKCH
BIM aHAIH3 U
HCCIICI0BAH
He CBOMCTB
MOJTYYCHHBI
X BEIIECTB U
MaTepHaoB.
VYmeer
opopMIIATH
pe3ynbTaThl
AKCIIEPUMEH
Ta B
COOTBETCTBU
HC
3asBJIECHHBLIM
51
TpeboBaHUs
MH
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TpeTHui
YPOBEHb

Bnanets
0a30BBIMH
HaBBIKAMH
HCIIOIL30BaH
Hst
COBPEMEHHOM
anmnaparypsl
npu
MPOBEACHUU
Hay4HBIX
HCCIICA0BAHU
"

Bnaneer
HEKOTOPBHIMHU
HaBBIKAMH
HCITOJIb30BAHUS
COBPEMEHHOM
arnmaparypsl Ipu
MPOBEICHUU
HAaY4YHBIX
HCCIIeJOBaHUI

Bnaneer
0a30BBEIMMHABLIK
aMu
HCIIOIL30BaHUs
COBPEMEHHOM
anmnaparypsl pu
MIPOBEACHUU
Hay4HBIX
HCCIIeIOBaHUM

Bnaneer
0a30BBEIMU
HaBBIKAMH
HCIIOJIB30BA
HUA
COBPEMEHHO
"
anmaparypsl
npu
MIPOBEICHUH
HayYHBIX
HcCleq0BaH
Wi,
uaeHTU(UKa
LU U
U3y4eHUs
CBOMCTB
OT/IENIbHBIX
KJIaCcCOB
BEILIECTB
(MaTepuaio
B),
PaBUIBLHOT
0
MIPOTOKOJIUP
OBaHMS
OITBITOB

Bnaneer
0a30BBEIMH
HaBLIKAMHU
HCIIOIL30Ba
HUSA
COBPEMEHHO
5
anmaparypsl
npu
MIPOBEACHUHT
HAyYHBIX
HCCIEI0BaH
ni,
naeHTuduKa
WU U
U3Y4YECHUS
CBOICTB
BEIIECTB U
MaTepHuaoB,
MIPABHIILHOT
0
MIPOTOKOJIUP
OBaHUA
OIIBITOB
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KOMIIETEHI WA

Kox u ¢popmysinpoBka KoMneTeHIIHA
[1K-3 Bnagenuem cucteMoi GyHIAMEHTAIBHBIX XUMHUUECKUX MOHATHH.

Ilnanupye Kpurepun oueHuBaHusi pe3yJbTaTOB 00y4YeHHsI
Mble
pe3yJbTart
YpoBenn bt
OCBOCHH 00yHenus
(mokazarenu 2 3 4 )
|
commere | AOCTHKEHH («neynoBiierBopu | («Yaosiaersopu | («Xopomo» | («OTiau4aHO»
— 3aIaHHOTO TeJIbHO») TeJbHO») ) )
YPOBHS
OCBOEHUS
KOMIIETEHIIU
i)
3HAaTh: @parmenrapusle | HenosHbie Coopmupos | Chopmuposa
OCHOBHBIE NpeCTaBICHUS 00 | MPEICTABICHUS | aHHBIE, HO HHBbIE
JTansl U OCHOBHBIX 3Tanax | 00 OCHOBHBIX colepKally | CUCTeMaTH4e
3aKOHOMEpPH | U JTanax u e CKHe
ocTu 3aKOHOMEPHOCTSX | 3aKOHOMEPHOCTS | OTHENIbHBIE | IIPEICTaBIICH
¢dopmupoBa | GopMUPOBAHUS X poOeIIbI us 00
HUs dbynaameHTanbHbl | GOPMUPOBAaHUS | IPEJCTABIE | OCHOBHBIX
dyHIaMEeHTa | X XUMHUYECKHX ¢yHIaMeHTallbH | HUs 00 JTanax u
Mepmbiii JBHBIX HIOHSITHH BIX XHMMYECKHX | OCHOBHBIX 3aKOHOMEPHO
XUMHUYECKHUX MOHSTUH JTanax u CTSIX
YPOBEHb o
MOHSTHN 3aKOHOMEpH | (hOpMHUpPOBaH
0CTAX us
dopmupoBa | ¢pyHIaMEHTa
HUS JIBHBIX
byHaaMeHTa | XMMUYECKHUX
JIBHBIX MOHSTUI
XUMHYECKHUX
MOHATUHI
Bropoii | YMerts: Obnanaer YnMmeer B nenom Ccdopmupona
YpOBEHb | IPUMEHATH | (parMeHTapHOU MPUMEHSITh YCHEIIHOe HHOE YMEHHE
OCHOBHBIE CHOCOOHOCTBIO OCHOBHBIE IIPUMEHEHHE | MOJIb30BATHC
dbyHIaMeHTa | IPUMEHEHHUS (GyHIaMEHTaJIbH | OCHOBHBIX sl OCHOBHBIMU
JIbHBIE OCHOBHBIX ple XUMUYeckue | ¢pyHaaMmeHTa | GpyHIaMeHTa
XUMHUYECKHE | pyHAaMEeHTaJIbHbl | MOHATHUS JIBHBIX JBHBIMU
HIOHSITHSA X XUMHUYECKHX ¢ HEOOJIBIIUM XUMHUYECKHUX | XUMUYECKUM
MOHSTHUH KOJIMYECTBOM MOHSTHI U TOHSTUSMHU
3aMEYaHUI
Tpernit Branets ®parmMeHTapHOE B nemom B nemom YcnenHoe u
YPOBEHb | CUCTEMOM IIPUMEHEHNE YCIELIHOE, HO HE | YCIEIIHOE, | CUCTEMAaTHUe
0a30BBIX OCHOBHBIX CUCTEMAaTUYECKO | HO CKO€
bynaamenTa | GyHAAMEHTAIBHBIX | € IPUMEHEHUE coJepkalle | MIPUMEHEHHE
JIBHBIX XUMHYECKHUX byHIaMEeHTallbH | € ¢dbyHameHTa
XUMHUYECKHX | MOHATHI bIX XMMHUYECKHUX | OTACIBHBIE | JIBHBIX
MOHATUHI MTOHATUH po0OeITb XUMHUYECKUX
IIPUMEHEHHUE | IOHATUI
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byngamenTa
JIBHBIX
XUMHYECKUX
MMOHSTUH

15




Kon u popmynupoBka KoMIeTeHIIUN
[TK-4 CriocoOHOCTBIO IPUMEHATh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI M 3aKOHOMEPHOCTH
pa3BUTHS XMMHUECKON HAYKU IIPHU aHAIU3€ MOJIYyYEHHBIX PE3YJIbTAaTOB.

YpoBeHb

Kpurepuu onieHrBanus pe3ynbTaToB 00yYeHUs

[Inmanupyemsbl
OCBOCHITL | o pe3nybyTaTLI 2 3
KoMIeTeH | | GyucHus («aeymoBnerBo | («YmoBnerBopuT | 4 («Xopormioy) | 5 («OTarmaHO»)
117171 PHUTEIBEHOY) CITbHOY)
3HaTEb: He 3naer HcneiTeiBaeT Bmaneer Cnoco0eH K
OCHOBHBIE 00X OIpE/ICIICHHBIC HAaYaJIbHBIMH | TPAMOTHOMY
JTarbl XUMHYECKUX 3aTpyAHEHUS [IPU | HABBIKAMHU U | pacIipe/ielieHH
pa3BUTHUSA TOHSTUI M HE | PEIICHUH 33[1ad | yMEeT 10 BpEMEHHU U
XUMUH; yMeeT 10 XUMUU IPUMEHSITD paccTaHoBKe
HAy4YHBIC MIPUMEHSTh MOJTy4YeHHBIC | IPHOPHUTETOB
JOCTHKEHUS | 3aKOHBI K 3HAHUA K B
Haubosee PELIEHHIO pELICHUIO BBINIOJTHEHUH
[TepBsiit BBIJIAIOIINXCS | MPOCTHIX 3324 3a/1a4 1o paboThL.
YPOBBICHb | OTEYECTBCHH | 110 XUMHUH XUMHH, a
BIX u TaKkKe
3apyOeKHBIX UCIIOJIb30BaTh
XUMHKOB, 3HAHUSA [IPH
UX BKIaJ B IOCTPOEHUU
pa3BUTHE CEPbE3HBIX
XUMUH. 3a/1a4 B
XUMHUYECKON
o0jacTu.
YMers: He ctpemurcs | Ilonumaer Crnocoben  k | Konrponupye
OIICHHUBATH BBITIOJTHUTH B2KHOCTB K | popmynupoB | T  akTOpHI,
XUMHYECKHe | paboTy MOAXOTY KA OCHOBHBIX | CIIOCOOHBIE
MOHITHS W | KAUECTBEHHO, | PEIICHUs XUMHUYCCKHUX | TTOBJIHSTH
Bropoii 3aKOHBl B | HE XUMHYECKON MPUHIIATIOB Ha BBINOJHSIEM
YPOBCHD CIIOKHOM 3¢ dexTUBHO 3a/layM, OJIHAKO | UCClIeZloBaTeN | yio  paboTy,
cucremMe noadupaer HE BCKOM pu HeoOX0In
BO33pPEHUI HEOOXOJIMMBIE | KOHTPOJIUPYET paboTHI. MOCTH
COBPEMEHHOM | METOJIBI. KauecTBO KOPPEKTUPYET
XUMHUH MTOJTY9IEeHHBIX CBOM
pE3YJIbTATOB. JENCTBUSL.
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TPETU
YPOBEHB

Braners:
HaBBIKAMHU
00s13aTelIbHOT
0
03HAKOMJICHU
s c
peabICTOpUE

H TOro WM
HHOTO
BOIIPOC
IIOCTaBJICHHO
ro B €ro
MPaKTUYECKO
W Hay4HOU H
Ieaarornyec
KoM
JIeTEIIEHOCT
.

He cnocoben
a3 dexTuBHO
HCIIOJIb30BaTh
CBOU 3HAHUS B
Hay4HOU
NeSITeTbHOCTH.

UcneiTeiBaeT

CJIOKHOCTH  TIpU

OTIpe/ICIICHUN
BbIOOpa
HEOOXO0IIMOT0
XHUMHYECKOTO
MeToj1a
JOCTHIKEHUS
LICITH.

UL

Brnaneer
JIOCTaTOYHBIM
KOJINYECTBOM
3HAHUN 1§ (6)
BBIOOPY
MeToJa,
MIPUMEHSIEMOT
0 I TaHHOT'O
HCCIICIOBAHUS.

IToxa3wiBaeT
YBEPEHHOE
BJIAJICHUC
3HAHUSIMUA BO
MHOTHX
HaIpaBJICHUAX
XHUMHYECKOTO
aHajan3a.

Kputepusimu orieHUBaHUS SIBISIOTCS Oalibl, KOTOPBIE BBICTABISAIOTCS IPENogaBaTesieM
3a BUJBI JIEATEILHOCTU (OILICHOYHBIE CPENCTBA) IO WTOTaM HM3YYECHHS MOayieil (pa3ienoB
TUCIUIUIMHBI), TEPEYUCICHHBIX B PEUTHHI-IUIAHE AMCHUUIUIMHBL (07 JK3aMeHa. TeKyIIHUi

KOHTposlb — MakcumyMm 40 06aios;

noouIpuTenbHble 0amibl — MakcumyMm 10 ).

IIxasnel olleHUBaHU:

(0ns ox30MeEHQ:
oT 45 10 59 6ann0B — «yI0BIETBOPUTEIBLHO;
oT 60 110 79 6a/I0B — «XOPOLIO»;
oT 80 6ayII0B — «OTIUYHOY.

pyOEXKHBI KOHTPOJIb

— wmakcumyMm 30 OGaos,
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4.2. TunoBbie KOHTPOJIbHBIE 32IAHUS UM UHbIe MATEPUAJIbI, HEOOX0AMMBbIE [IJIsl OLIEHKH
3HAHMi, yMEHUI1, HABBIKOB U ONBITA AeSATeJIbHOCTH, XapPAKTePU3YIOIINX ITANbI
¢dopMupoBaHusi KOMIIeTeHIMI B Mpolecce OCBOCHUA 00pa30BaTeIbHOI MPOrpaMMbl.
MeToanueckue MaTepualibl, onpeae/siionme Npoueaypbl OlleHNBAHUS 3HAHUI, YyMEHNH,
HABBIKOB M ONbITA J1eSITEJILHOCTH, XapaKTEePU3YIOUIUX 3Tanbl GopMHUpPOBaAHHS

KOMIIeTEeHIH I
Oranel | Pe3synbrarel 00yueHus dopmupyemasi KoMrereHus (¢ OneHouyHbIE CPENICTBA
OCBOCHH yKa3aHUuEeM KoJia)
s
3nanusi | 3Hartb: Teoperuyeckue | OIIK-1 cnocoOHOCTHIO UCIONB30BATH Jonycku Kk
OCHOBBI 0a30BBIX MOJIy4E€HHbIE 3HAHUS TEOPETUUECKUX 1a00paTOPHBIM

XAMHYECKHUX OCHOB (pyHIITaMEHTAJIBHBIX Pa3/IeioB paboTaM, OTYET TECTHI
JUCUUIUINH XUMUU NIPHU pELICHUN
npoeCCHOHATBHBIX 3314
3HaThCTaHJAPTHBIC OIIK-2 BrnagcHreM HaBBIKAMU Jonycku Kk
METO/1bl NIOJIYYEeHHUS, MIPOBEICHUS XUMHUECKOTO 1ab0paTOpHBIM

UACHTUDHUKAINNA U
UCCJICIOBAHUS
CBOIICTB BEILIECTB U
MaTepuasoB, paBuiIa
00paboTku u
odopmIIeHUS
pe3yabTaToOB pabOTHI,
HopMmbl Th

9KCIICPUMCHTA, OCHOBHBIMUA
CHHTCTHYCCKMMH N aHAJIUTHUYCCKUMHU
MCTOJaMH MMOJTYUYCHHA U UCCIICIOBAHUSA
XUMHNYCCKHX BCIICCTB U peaKHHI;'I

paboTam, OTYET TECThI

3HaTh: CTaHJapTHBIE
METO/1bI IPUMEHEHUS
COBPEMEHHOM
anmaparypsl pu
MIPOBE/ICHUHU HAYUYHBIX
HCCJIeIOBaHUM,
UACHTU(DUKAINY U
UCCIIE/IOBaHMsI CBOMCTB
BEIIECTB U
MaTepHaJoB,IpaBuiIa
00paboTKu U
oopMIIeHHUS
pEe3ynbTaTOB pabOTHI,
HOpMBI Th

[1K- 2 BiiageHueM 0a30BBIMU HaBBIKAMU
HCIIOJIb30BAHMS COBPEMEHHOM
anraparypsl pU MPOBEACHUN HAYUHBIX
HCCIIEIOBaHUI

Jlomycku
1a00paTOPHBIM
paboTam, OTYET TEeCThI

3HaTh: OCHOBHBIE [1K- 3 Bragenuem cucteMoit Jomycku k
JTansbl U (hyH1TaMEHTaJIbHBIX XUMHUUECKHUX 1a060paTOPHBIM
3aKOHOMEPHOCTH MTOHATH. paboTaM, OTYET TECTHI
(dbopMupoBaHUS
byHIaMEHTaTBHBIX
XUMHYECKUX TOHITUN
3HaTh: ocHoBHble | [IK-4 CiocoGHOCTBIO IPUMEHSTh Jomycku k
STanbl pa3BUTHS | OCHOBHbBIE €CTECTBEHHOHAYYHbIE 3aKOHBI 1a060paTOpPHBIM
XUMUHY; U 3aKOHOMEPHOCTH Pa3BUTHUS paboTaM, OTYET TECTHI
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HaquHe JOCTUIKCHUA
Han0O0JIee BBLIAIOIIINXCS
OTCUYCCTBCHHBIX nu
3apyO0eKHBIX XUMHKOB,
HUX BKJIad B paSBI/ITI/Ie

XUMUYECKON HAyKU IIPU aHAIIA3E
IIOJIyYE€HHBIX PE3yJIbTaTOB.

XUMHH.
YMenus YMeTb BBIIOIHATh OIIK-1 ctocoOHOCTBIO HCIIOTB30BATh Homycku
CTaHJapTHbIE IIOJIy4YEHHBIEC 3HAHUSI TEOPETUYECKUX 1a00paTOPHBIM
NecTBUS OCHOB (pyH/IaMEHTAJILHBIX Pa3/eioB paboTaM, OTYET TECTHI
(kmaccuduxanus XUMUU TIPU PEIICHUN
BEILECTB, COCTABIICHUE npoecCHOHANBHBIX 3a/1a4
CXEM IPOLIECCOB,
CUCTEMAaTH3aLMs
JAHHBIX U T.I1.) C
Y4E€TOM OCHOBHBIX
MOHSTUNA U 001X
3aKOHOMEPHOCTEH,
bopMynupyembIX B
pamkax 0a30BbIX
XUMHYECKHUX
JUCIUILINH
YMerTs: perarb Homycku
TUTIOBBIE yUeOHbIC 1a00paTOpPHBIM
3aJ]a4M [10 OCHOBHBIM paboTaM, OTYET TECTHI
(6a30BbIM)
XUMHYECKUM
JUCIUILIMHAM
OI1K-2 BnageHneM HaBbIKAMHU Homycku
YMeTh: IpoBOINUTH MPOBEJICHUS] XUMUYECKOTO 1a00paTOPHBIM
IIPOCTBIE XUMUUECKHE HKCIIEPUMEHTA, OCHOBHBIMHU paboTaM, OTYET TECTHI
OTIBITHI 1O CUHTETHMUYECKUMHU U aHATTUTHYECKUMHU
IIpeIaraéMbIM METOJJaMH TOJIYYEHHS U UCCIIEI0BaHUS
METOUKaM XUMHYECKHX BEIIECTB U PEAKIIHM
YMeTh: IpOBOANUTH I1K- 2 Bnagenuem 0a30BbIMU HaBBIKAMHU Homycku
XUMHUYECKHE HCIIOJIb30BAaHNsI COBPEMEHHOMN 1a00paTOPHBIM
9KCIIEPUMEHTHI C annaparypsl Ipyd IPOBEIEHUHU HayYHBIX | paboTaM, OTYET TECThI
HCITOJIb30BaHNEM WCCIIETIOBAHUI
COBPEMEHHOM
annaparypsl
YMeTh: NpUMEHATh I1K- 3 Bnagenuem cucreMoi Jomycku
OCHOBHBIE (hyH1TaMEHTaJIbHBIX XUMHUUECKHUX 1a060paTOPHBIM
byHaaMeHTaNbHbIE MTOHATH. paboTaM, OTYET TECTHI
XUMHUYECKHE MOHATHS
YMeTh: OLIeHUBAThH [1K-4 CriocoOHOCTBIO TPUMEHSTh Homycku
XUMHUYECKHE MOHATHSI | OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI 1a060paTOpPHBIM
Y 3aKOHBI B CJIO)KHOW | M 3aKOHOMEPHOCTH pa3BUTHUS paboTaM, OTYET TECTHI
CUCTEME BO33PEHUN | XUMHUYECKON HAyKU IIPU AaHAIIN3E
COBPEMEHHOU XMMUH | MOJTYYEHHBIX PE3YJIBTATOB.
Bnagenu | Bnaners: HaBbIKaMu OIIK-1 cnocoOHOCTHIO HCIIOIB30BATh Honycku
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o
(HaBBIKH
/ OTIBIT
JesiTellb
HOCTH)

paboThI ¢ yueOHOI
JUTEpPaTypou Mo
OCHOBHBIM
XUMHYECKUM
JUCHIUTUTMHAM

MI0JIy4YE€HHBIE 3HAHUSI TEOPETUUECKUX
OCHOB (DyH/IaMEHTaIbHBIX Pa3/IEIOB
XUMUU TP pELICHUU
npodeccnoHanbHbIX 3a7a4

1a00paTOPHBIM
paboTam, OTYET TECThI

Brnangers 6a30BEIMU
HaBBIKAMH MPOBEICHUS
XUMHYECKOTO
AKCTIICPUMEHTA U
0o OpMIICHHUS €r0

OIIK-2 BrameHreM HaBBIKAMU
MPOBEJICHUST XUMHUYECKOTO
IKCIIEPUMEHTA, OCHOBHBIMH
CHHTETHYECKUMHU U aHAIMTHYECKUMU
METOJIaMU TIOJTYYEHUS ¥ UCCIICIOBAHUS

Homycku
J1a60paTOPHBIM
paboTtam, OTYET TECThI

pE3yJIbTAaTOB XUMHUYECKHMX BEUIECTB U PEAKLIMM
Bnagers 6a3oBbIMU [1K- 2 Bnagenuem 06a30BbIMU HaBBIKAMHU Jomycku
HaBbIKaMU MCII0JIb30BaHUSI COBPEMEHHOU 1a00paTOPHBIM
HCIIOJIb30BaHUs anmaparypsl Ipy MPOBEJICHUU HAyYHBIX | paboTaM, OTYET TECTHI
COBPEMEHHOMN UCCIIEIOBAHUI

arnmnaparypel Ipu
MIPOBECHUU HAyYHBIX
HUCCIIENOBAHUI

Braners cucremoii
0a30BBIX
(GyHIaMeHTaJIbHbIX
XUMHYECKHUX ITOHATHI

T1K- 3 BnajgeaueMm cucreMoit
(yHIaMEHTaJIbHBIX XUMHYECKHUX
MOHATHU

Homycku
J1a00paTOPHBIM
paboTam, OTYET TECThI

Brnaners: HaBbIKaMU
0053aTeIbLHOTO

03HAKOMJICHHUS c
IIPEABICTOPUEN TOro

WJIM NHOTO BOIIPOC
MIOCTaBJIEHHOTO B €r0
[IPaKTUYECKON
HAay4YHOU U
NeAarorn4ecKkou
JeSITEJIbHOCTH.

[TK-4 CriocoGHOCTBIO TPUMEHSITh
OCHOBHbBIE €CTECTBEHHOHAYUYHBIE 3aKOHbI
U 3aKOHOMEPHOCTH Pa3BUTUS
XUMHUYECKON HAyKH IIPU aHAJIN3e
MIOJIyYE€HHBIX PE3YIbTaTOB.

Homycku
1a00paTOpPHBIM
paboTaM, OTYET TECTHI
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4.3.Peiimunz-nian OuUCUUnIUHbL

PelTUHr—TI1aH AUCHUIUIMHBI IPEACTABIEH B IPUIOKEHUH 2.
Kputepun onenkn (B 0aj1ax)ayIMTOPHON H JOMAalIHeH padoThl

Bonpocs! 1J1s1 ay1uTOpHOI 1 1oMalIHeil padoThl

BOITPOCHI K DK3AMEHAM 110 YYEFHOM JUCITATLIUHE
«BBICOKOMOVJIEKYJISAPHBIE COEJUHEHUS»

[IpenMeT M 3a1auM HAYKH O BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUAX. OCHOBHBIE MOHATUS U
ONpeIEeICHUS.

Ponb nonumepoB B )KUBOI NpUPOJE, B TEXHUKE, B XO3SHCTBE U B OBITY.

Baxxneiimue cBoiicTBa MOIMMEPHBIX BEUIECTB, OOYCIIOBICHHbIE OONBLIIMMHU pa3MepamMu U
LIEITHBIM CTPOCHUEM MAKPOMOJIEKYIL.

Knaccudukanus mnoauMepoB MO MPOUCXOKICHUIO, XHUMHUYECKOMY COCTaBy, CTPOCHHIO
3BEHBEB, CTPYKTYPE MAKPOIIEIICH.

Ponb ycpeaHEHHBIX XapaKTEPUCTHK IIPU OMMCAHUUA CTPOCHUS U CBOMCTB MOJIMMEPOB.

Tpu ypOBHS CTPYKTYpHOM OpraHM3aluy IIOJUMEPOB: XMMHYECKOE CTPOCHHUE LEIH;
KOH(Urypauus 1 KoHhopMalus Henu, HAAMOJIEKYIIPHOE CTPOSHUE MOTUMEPHBIX TEJl.
Cpennuie MoJIEKyIsIpHbIE Macchl. MeTo1bl YCpEITHEHUS U OLIEHKHU.

MouekysspHO-MacCcOBO€ pacipeiesieHUe MOJIMMEpPa, €ro ONMMCAHUE U XapaAKTEPUCTHUKHU.
Kondurypauus makpomosnekyn. Kondurypannonneie n3oMepbl MaKpOMOJIEKYJT BUHHIIOBBIX
MOJIMMEPOB U MOJIUIUECHOB.

CrepeonszoMepust LIeTIEN U CTEPEOPETYIISIPHBIE MTOJIMMEPBI.

Kondopmanus 1 koHpopMalnoHHAs U30MepHst MaKpoMoJieKysl. [ MOKOCTh MaKpOMOJIeKyI.
Mopnenu, onuceiBaroniye THOKOCTh Makpomosekyid. [lepcucrentHas mozaens. CBoOOAHO-
COWJIEHEHHasl LIeNb; MOJENU YUYUTHIBAIOIINE MOCTOSHCTBO BAJIEHTHBIX YIJIOB U Oapbepsl
BHYTPEHHETO BpAIlICHMUS.

CB0OOHO-COWIEHHAs IeNb KaK HJICIN3UPOBaHHAs MOJAEIb THOKOH MaKpOMOJEKYJIbI.
OCHOBHBIE KOJINYECTBEHHbBIE XaPaKTEPUCTUKH.

TepmonuHaMudeckas THOKOCTh LleNHM; €€ oleHka 1o cermeHty KyHa u  cpenHe-
KBaJIpaTUYHOMY pPAaCCTOSHUIO MEXIy KOHIAMH Henu. CBsa3b THOKOCTH C XMMHYECKUM
CTPOCHUEM LICIIH.

Kunerndeckass ruOKOCTh MakKpOMOJIEKYJbl. DakToOpbl €€ OINpeAeArolie: TeMIepaTypa,
BEJIMYMHA U YaCTOTa NPUJIOKEHHBIX BHEIIHUX CHJI. KHHETUYECKHI CerMeHT.
Kon¢opmarmonnas craTUCTHKa MaKpOMOJIEKYIl. ['ayccoBbI KITyOKH.

MeToab! OLIEHKH THOKOCTH MaKpOMOJIEKYJI.

TepMoanHaMuyeckoe TOBEIEHUE MAaKpOMOJIEKYJI B pacTBOpEe U €ro OCOOEHHOCTH IO
CPaBHEHHUIO C IIOBEICHUEM HU3KOMOJIEKYJISIPHBIX BEILECTB. YPABHEHUE COCTOSIHUSA A
pacTBOPOB MOJIUMEPOB. O - YciioBHs.

TepmonHaMHKa pacTBOPEHHU MOJIMMEPOB. DHTAIBIINS U SHTPOIHS pacTBOpPeHUs. BiusHue
pa3iInYHbIX (PAaKTOPOB HAa PACTBOPHUMOCTH IMOJIMMEPOB (XMMHMYECKas MPHpOJia MOJIUMEpPa U
pacTBOPUTENIS, MOJIEKYJIIpHAs Macca, CTENEeHb CUIMBKU MOJIMMeEpa U T.J.).

JluHaMuyeckue CBOWCTBA pacTBOPOB TMOJIMMEPOB. Bs3kocTh pa3z0aBlieHHBIX pacTBOPOB
MTOJINMEPOB.

Bucko3zumerpuieckuii METO/T OLIEHKH MOJIEKYIISIPHOM Macchl M CPETHUX pa3MepoB KITyOKa.
ArperatHble U (ha30Bble COCTOSIHMSI MOJUMEpPOB. MeToabl OleHKU. BiusHue crpoeHus
HOJIMMEpa Ha ero CocoOOHOCTh HAXOUTHCS B PA3IUYHBIX (Pa30BbIX COCTOSHUSAX.
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HanmonexynsapHas opraHu3aiiis HeKpUCTAUTMIECKUX (aMOP(HBIX ) TTOJIMMEPOB.

[Tonumepsl B KPUCTAUIMYECKOM COCTOSHUM. HeoOXoaumble YCIOBHS CYIIECTBOBAHUS.
CreneHb KpUCTANIMYHOCTU U €€ 3aBUCUMOCTb OT YCJIOBUH KPHCTAILTM3ALMH.
HaamonekynsapHast opranu3anust KpUCTALTHYECKUX MOTMMEPOB.

Paznuume M CXOACTBO B CTPYKTYpHOH OpraHu3alMM KpUCTAJUIMYECKMX M aMOpP(HBIX
MOJIIMEPOB.

TepMoMexaHn4YecKUi METOJ MCCIEJOBAHUS HOJMMEpOB. Temreparypbl pellakCalMOHHBIX
NEPeX00B M UX 3aBHCUMOCTh OT MOJIEKYJIIPHON MacChl MMOJUMEPOB.

TepmoMexaHuyeckue cBOWcTBA  aMop(dHBIX HOJIMMEPOB. Tpu bu3nueckux
(penmakcaliOHHBIX ) COCTOSIHUSL aMOP(HBIX TOJIMMEPOB.

CpoiicTBa aMOp(HBIX HOJIMMEPOB B CTEKIO00Pa3HOM COCTOSIHUU. MeXaHM3M CTEKJIOBAHUS.
PenakcanmoHHbI XapakTep mpoliecca.

AMopdHbIe TMOJIMMEpPHBbIE CTEKJIA. YIpyras M BbIHYXJIEHHO-3JIaCTHUecKass Jedopmanus
HOJMMEPHBIX CTEKOJ.

[Tnactuduxanus mnonumepoB. MexanusMbl muactugukanuu. IlpaBuia o0O0BEMHBIX U
MOJIBHBIX JOJIEH.

Beicokoanactuueckoe  cocrositHMe — aMOpQHBIX — NoauMepoB.  TepMoauHaMuka U
MOJICKYJISIPHBIA MEXaHU3M BBICOKOAIACTHYECKUX JePOpMaLnii.

PenakcanmonHass mnpupoja 3JacTUYHOCTU. [MCTepe3uCHble SBJICHHUS IPU  PA3BUTHH
nehopMaIuu 3J1aCTOMEPOB.

PenakcanimonHble SBJICHHS B TEPMOMEXAHWYECKOM IIOBEACHUU TOJIMMEpOB. BiunsHue
YacTOTHl ~ NPWIOKEHHOTO  HANpsDKEHWsl  HAa  TMEpexoibl  CTeKIooOpasHoe — <>
BBICOKO?JIACTUYECKOE COCTOSIHME IOJUMeEpa. [IpuHuun TeMnepaTypHO-BpEMEHHOM
CYIIEPITO3UIIHH.

Bsi3ko-Tekyyee cocTosHME TMONMMEpPOB. MexXaHu3M  BS3KOIO TEYEHHs  paciulaBa
(penTariuoHHAsT MOJIENb). 3aBUCUMOCTh TEMIIEPATyphl TEKY4eCTH OT MOJIEKYJSPHOW MacChl
HOJIMMEPOB.

Hcnonp30BaHnEe BS3KO-TEKYYEro COCTOSIHMS NOJMMEPOB B mpaktuke. Crneuuduueckue
3¢ eKThl, HaOII0JA0IIKeECs TPU TEYEHUH PaCIJIaBOB MTOJUMEPOB.

OpueHTHPOBAHHBIE CTPYKTYPHl KPHUCTAUTUYECKUX M aMOP(HBIX TOJIMMEPOB. Y CIOBHS
dbopMupoBaHUSs, 0COOCHHOCTH CBOWCTB.

MexaHnyeckne CBOMCTBA KPUCTAIMYECKUX M KPUCTALIM3YIOIIMXCS NOJMMEpOB. SIBieHne
KpHUCTAJNTU3ALMK IPU pacTshkeHUuU. HanpshkeHne pekpucTaiiin3aiim.

[Tonmumepu3ammsi Kak CIoco0 CHHTE3a TOJIMMEPOB. TepMOIMHAMUKA TIOJTMMEPH3AIINH.
[TonmepHu3aiOHHO-AETIOTUMEPU3ALIOHHOE PAaBHOBECHE.

OCHOBHBIC  JIONYIICHWS, WCIOJNB3YeMble TIPH  BBIBOJE KHUHETHYECKHX YpaBHEHHI
HOJMMEPHU3ALHH.

Pagukanenas monmMepm3amms. OCHOBHBIE  CTaAWM  PAJUKAIbHON  IOJTMMEpH3AINN
(MHUIIMMpPOBAHUE, POCT, OOPBIB U Mepeiaya LernH).

KuneTtnka panukaibHOM MOTMMEPU3aIlIK ITPH MAIIBIX CTETIEHIX TPEBPAICHHUS.

PagukaneHas comonuMepusanus. YpaBHEHHE COCTaBa COMOJIMMEPOB JJIsl MajlbIX CTENEHEH
TIPEBPAICHHUS.

[TonsiTHe 00 OTHOCHTENHHOM PEAKLMOHHOW CIOCOOHOCTH MOHOMEPOB MpH PaIMKATBLHON
comonmmepu3aii. KoHCTaHTBI COMOTMMEPHU3aIH U METOJIBI X OTIPE/ICITICHHUS.

JluarpaMmbl cocTaBa COMOIMMEPOB. THIIBI COMOIMMEpPU3AIIUH.

[Tpu9IrHBI OTKIIOHEHHUST OT YPaBHEHUS COCTAaBA MIPH COMTOIMMEPHU3AIIH.

JHuddysznonnsie >PPexTsl B paguKaibHOW nonuMepuzauuu. KunHetuka riyOokoi
paauKambHOM momuMepu3anun. «I emb-3hdexTy.

Bunpsl monHOM mnonmumepuzanui. MOHOMEpHI, CIIOCOOHBIE K HOHHOW MOJIMMEPH3AIHH.
AKTHBHBIC IICHTPHI HOHHOH TOJIMMEPU3aIUU | 00IIHe CTIOCOOBI MHUIIUUPOBAHHS.

22



49.

50.

51.

52.

53.

54.

55.
56.

57.

58.

59.

60.
61.

62.

63.

64.
65.

66.
67.
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69.
70.
71.

72.
73.
74.
75.

Katnonnas mnonuMepusanus. XapakTepUCTHKa MOHOMEPOB, CHOCOOHBIX BCTyHaTb B
KaTHOHHYIO IoJauMepu3anuio. MHUunuupoBaHue, pocT U OrpaHUYeHUE Lenel IpU KaTHOHHOU
IOJIMMEPU3ALIIH.

AHUOHHasi noJauMmepusanus. MOHOMEphl M KaTajln3aTopbl AHUOHHOM IOJUMEPHU3ALUU.
MunnuupoBaHue, pocT U OTPaHUYEHUE LIeNIEN IIPU aHUOHHOH NOJIMMEPU3aLIUN.

Kuneruka woHHON nosnuMepusanuu. ComnocraBieHUE  PaJUKaIbHOM W HMOHHOU
IIOJIMMEPU3ALIIH.

Be3o0peiBHAs OMMMeEpHU3alys, € OTIIMYUTEIbHbIE 0OCOOCHHOCTHU. «OKuBas» pagukanbHas U
VOHHAs [TOJINMEPHU3aLUsl.

IIpuHIUIIBI CUHTE3a CTEPEOPETYISAPHBIX IOJUMEPOB. POJIb SHEPreTHUecKnX, CTEPUUECKUX U
HOJISIPHBIX (PAaKTOPOB IPU 00pa30BaHUU CTEPEOPETYIISIPHBIX MTOJIUMEPOB.
Crepeocnierudpuueckas MOHHAas u MOHHO-KOOpJAUHALMOHHAs MOJIMMEPU3ALUSL.
Kartanuzatops! [{lurnepa-Harra.

Crepeocnierupuyeckue 3pPeKTsl MPU paaUuKATBHON MOIMMEPU3AIIHH.

Crioco0Obl  ocyliecTBIeHUsl IHpoueccoB noiaumepusauuu. Ilomumepusauus B Macce, B
pacTBoOpe, B TUCIIEPCHBIX CUCTEMAX.

[Momukonnencanus. Knaccupukanuss ¥ TUNbl peakuuil noiaukoHJeHcanuu. OCHOBHbIE
pa3yinuus MOJMKOHACHCALIMOHHBIX U IIOJMMEPU3aLHOHHBIX ITPOLIECCOB.

PaBHOBecHass W HepaBHOBecHas (oOparumass M HeoOpaTumasi) HojukoHjeHcauus. CBs3b
BO3MOKHOCTH IIOJIYYE€HHSI BBICOKOMOJIEKYJISIPHBIX IIOJIMMEPOB U KOHCTaHThI PABHOBECHS.
BausiHue crexuomeTrpuy, MOHO(YHKIIMOHAJIBHBIX HpUMeced M NOOOYHBIX peakuuil Ha
IIPOTEKAHUE ITOJIMKOHICHCALINH.

MonexyisgpHas Macca 1 MOJIEKYJISIPHO-MACCOBOE PacIpeeJICHNE IIPU TOJIMKOHIEHCALUH.
CriocoObI mpoBeJeHNs TIOJIMKOHACHCAIIMM B PAcCIUIaBe, B PAacTBOpE M Ha TPaHUIE pa3ziera
¢a3. CpaBHUTENBHBIN aHATIH3.

XUMHYECKHE CBOMCTBA M  IpeBpalleHHs noiuMmepoB. [lonumepananorunusnele U
MEXXMOJIEKYJIIPHBIE TIPEBPALLICHHUS.

Oco0eHHOCTH pPEaKIIMOHHOM CIMOCOOHOCTH (PYHKIIMOHAIBHBIX TIPYII B MaKpOMOJEKYJax
HOJMMEPOB  (BIUSHHE  JIOKAJIBHOTO  OKPYXKEHMs, KOH(QUrypanmuu, KoH(opMaIuu
MaKpOMOJIEKYJ U HaIMOJIEKYJISIPHOIM CTPYKTYpPBI IOJIUMEPA).

OCO0EeHHOCTH KHHETUKH XMMUYECKUX PeaKIUi ¢ y4acTHEM MaKpOMOJIEKYII.

Hcnonb30BaHHEe XUMHUYECKHX PEAKIMA MAKPOMOJEKYN JUI XMMHUYECKOTO M CTPYKTYPHO-
XUMHUYECKOT'0 MOAU(PHUIMPOBAHUS MTOJIMMEPHBIX MaTEPUAIIOB U U3JIEJINH.

Crapenue nonumepos. Jlerpananus, AenonuMepu3alus, 1eCTPYKIHS MaKpPOMOJIEKYJI.
OOUIHOCTB U pa3IuuKe MyTel MoJy4eHHs TOMOLIEITHBIX U TeTEePOreHHbIX MOJIMMEPOB.
KapOoruenHeie 1 rerepolenHble MOJIMMEpHI.

[Tonumeps! ¥ cononMMepbl MOHOOJIE(UHOB U UX MPOU3BOHBIX.

ITonumeps! ¥ COMOIMMEPBI JUEHOBBIX YIIIEBOAOPOAOB U UX IIPOU3BOIHBIX.

I'ereponennbie nosmMepsl. llomuMepsl, coaepikampe KUCIOPOA B OCHOBHOM ILenu
(monmuaGuUpHI, MOTHAIETAIIN).

KapOouemnusie noauMepsl. MeTob! MOTy4YeHUs KapOOLEMHBIX OJIMMEPOB.

[Tonumeps! 1 conmoauMepsl BUHWIIOBOTO Psa.

[Tpocteie monuddupsl. [lonuaneranu, nonupopmanbaerua.

MeTonbl peryIMpoBaHus paJuKaJIbHON U MOHHOW MTOJIMMEPH3ALUH.

Bnusnue TEMIICPATYPbI Ha MOJICKYJIAPHBIC MACChI IPOAYKTOB ITOJUMCPU3ALIUH.

Bonpocsl 1Js1 fomycka Kk padoram

1. CUHTE3 ITIOJIUMMEPOB. PAJIUKAJIBHASA TIOJIUMEPU3ALIIUA U
COINIOJIMMEPU3ALLUSA.

l.lenHoil u cTynmeHuyaThli MEXaHU3Mbl 00pa3oBaHUs MakpoMoJieKynl. TepMonnHaMuKa

MMOJIMMEPpHU3allu. HM3MeHeHHe >HTAIBINU U OHTPOIIMU B IIPOLECCC LICITHOM MmoJImMepu3anmu.
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[TommMepHu3aMOHHO-IEMIOJIMMEPU3AalUOHHOE  paBHOBecue.  IIpenenbHble  TeMmeparypbl
nosmMepusanuu. IIpenenpHas KOHLIIEHTpanys MOHOMEDA.

- 2.CBOOOAHO-paAMKaIbHasE — MOJIMMEpU3alus. ODJEMEHTapHble CTaJWd  MpoIllecca.
CKJIIOHHOCTP MOHOMEPOB K paJuKalbHOM mnonumepusaunu. CBsi3b MEXIYy aKTUBHOCTHIO
MOHOMEDPOB U UX PaJUKAJIOB B IIOJUMEPHU3ALINH.

- 3.CriocoObl  MHUIMMPOBAHUS  PAJAMKAIBHOM  MOJMMEpU3aluu  (BEIIECTBEHHOE
UHUIUMPOBaHUE; (OTOMHULIMUPOBAHME M T.[.). DBellecTBeHHbIE HMHUIUATOPHI, BHIOOP
MHULMATOPa IPUMEHUTEIBHO K YCIIOBUSAM IIOJUMEPHU3ALINH.

- 4.Kunetuka nomumepusanud. OCHOBHBIE [JOIYIICHHs, JIEKAlIME B OCHOBE BBIBOJA
YpaBHEHUM CKOPOCTH IMOJMMEpHU3alMu. BbIBOA  ypaBHEHHS CKOPOCTHM  PaJuKaIbHOMN
HOJMMEPHU3aLMHU JUIsl MaJlbIX cTeneHell npespamienus. [lonumepusanus npu r1yOOKMX CTEHEHSIX
npeBpameHus. «I enp»-3¢hexT.

- 5.Kunetnyecknue COOTHOLICHUS I CPEAHEN CTEICHU MOJUMEPU3ALMU. YUYET peakiuil,
OCJIOXKHSIOIIUX POCT LenH (peakuuu nepenauu). BiusHue paznuuHbiX (GakTOpPOB Ha CPEIHIOK
JUIMHY LIeTH (TemrepaTypa, KOHLIEHTpalus HHUIUATOpa, IPUPOAA PACTBOPUTENS U T.11.).

- 6.PanukanpHascononumepusanusi. OCHOBHbIE JOIMYILEHUS, JEKALUE B OCHOBE BBIBOAA
YPaBHEHHs COCTaBa COMOJIUMEPA IIPU MaJIbIX CTEIIEHSX IPEBPAILECHUS.

- 7. duarpamma coctaBa conosuMepa. KoHcranTel  comonumepusanuu.  MeTonsl
OTIpeNieNIeHus] KOHCTAHT conoymmepu3anui. Cxema «Q-e».

- 2. CUHTE3 ITIOJIMMEPOB. HOHHASI 1 UTOHHO-KOOPIUHALIMOHHAS
MNOJIUMEPU3ALIUSL.
- 1. MonHast monmumepu3amysi, €e BUIbl B 3aBUCUMOCTH OT NPHUPOJIBI MOHOMEpa W THIIA
IPUMEHSIEMOr0 KaTajau3aTopa.
- 2. Katuonnas nomumepusanus. KatamuzaTopsl U cokaranusaropsl. Cxema mporecca
KaTHOHHOW TOJIMMEepH3alny (Ha mpuMepe CHHTEe3a MoMnn300yTriieHa). Kunernka mporecca.
- 3. AHMOHHAs TONMMEpH3AlMs, IPUMEHSIEMbIe B peakIuu Karanu3aropbl. OCHOBHBIC
CTaJIu¥ U KNHeTHKa nporecca. [lonarue o “uBbIX nensax’ .
- 4.Cunres CTEPEOPETYIISPHBIX  TOJHUMEPOB. Crepeoperynsipuple  H30- U
CHHIMOTAKTUYECKHE TONUMEphl. [IpUHIMIIBI CHHTE3a CTEPEOpEeryJSIPHBIX  MOJIUMEPOB.
Crepeocnerudpudeckue 3(HeKTsl B paJuKaibHON 1 HOHHON MOJIMMEpHU3aLiu.
- 5.AHMOHHO-KOOPIMHALIMOHHAS TOJMMepH3alus Ha katanuzaropax Lurnepa-Harra.
- 6.CriocoObl  MpOBENEHHUS  peakIMd  NOJMMEpH3allMM U CONOJMMEPH3alHH.
[Tomumepusanust B Macce. Iloaumepusanust B pacTBope (pa3ivyHble BapUaHTBl METOJA).
[Tonmumepu3amysi B SMYyJIbCHM M B CYyCIIeH3WH. BpIOOp HWHHMIMATOpa H KaTaqu3aTopa B
3aBHCUMOCTH OT THUIIA ITOJIyY€HHON SMYJIbCHH.
- 7.CpaBHEHHE YHMCTOTHI HOJMMEPOB, IMOJYYEHHBIX B 3MYJIbCHOHHOH, CYCHEH3MOHHOMN
MOJMMEPHU3aliH, MOJMMEPH3AllM B pPAacTBOpE, C MPOAYKTaMH NOJMMEpH3alld B Macce
MoHOMepa. OIleHKa 5SKOJOIMYeCKOW HaJeKHOCTH METOJ0B. BimsHue TemmnepaTypbl Ha
MOJIEKYJISIPHBIE MacChI MPOYKTOB ITOJIMMEPU3AIINH.
- 3. HOJIMKOHJAEHCAIMAS.

1. PeaKI_[I/ISI TIOJIMKOHACHCAIIUH, €€ OCHOBHBIC OCO6€HHOCTI/I, OTJIMYHEC OT pCaKInun
MMOJIMMEPpHU3allu.

- 2. CrpoeHre MOHOMEPOB, CIIOCOOHBIX BCTYHNaThb B PEAKIMIO MOJUKOHJCHCAIIUH.
@OYHKIMOHATBHOCTE MOHOMEPOB M HMX CHOCOOHOCTH 0OOpa3OBbIBaTh JMHEHHBIE M CeTYaThie
nosuMepsl. [Ipumepsr.

- 3.KuHeTnka NOIMKOHJEHCAllMM. PaBHOBECHAass M HEpaBHOBECHAs IOJMKOHICHCALINS,
TOMO- U reTepononukosecanus. [Ipumepsr.
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- 4. CnocoObl TIpOBeIEHUS IJWHEHHOW TMOJMKOHIEHCAIIMM B Macce MOHOMEpoB ( B
pacmiiase), B pacTBope, B rpanuie pazaena ¢a3. OCOOCHHOCTH MOJIMKOHICHCAIIMN B TPAHUIIC
¢a3: ckopocTh Ipoliecca, OOPHIB IEMH, BETUYUHBI TOJTYy4aeMbIX B PEAKIIUU MOJICKYJIIPHBIX Macc
MOJIMMEPOB.

- 5. CunHTe3 OJIOK- U MPUBUTHIX COMOIUMEPOB. VICmonb30BaHWE IMOJMKOHICHCAIIMA H
“KUBBIX IIeNEH TOJMMEpPOB I CHHTE3a JTOro Kjacca comnojdumepoB. llonstue o
TEPMODJIACTOILIACTAX.

- 4. XUMMNYECKUE PEAKIHUU U XUMHNUYECKUTE INPEBPAIIIEHUSA
IMOJIUMEPOB.

1 XuMuyeckue peakliuy, He IPUBOASIINE K U3MEHEHHUIO CTEIICHH NTOJIMMEPU3aluu
MaKpOMOJIEKYJI: ITOJIMMEPAHAIIOIMYHBIE IIPEBPALLECHNS U BHYTPUMOJICKYJISPHbIE
NEPErpyNIUpPOBKH.

- 2. OcoOEHHOCTH TMPOTEKAHUS PEaKIMi MOJTMMEPAHATIOTHYHBIX MTPEBPAIIEHUI € y4eTOM
POJIU JIOKAIBHOTO OKPYKEHHUS TPYII B I[ENH, U3MEHEHHUS PEAKIIOHHON CIIOCOOHOCTH TPYII MO
Mepe MpoTekaHus mnpouecca. OTauyue MMOJIMMEPAHAJOTUYHBIX INPEBpAIlEHUi OT peaKuui
COOTBETCTBYIOIIUX (PYHKIIMOHATIBHBIX TPYII B HU3KOMOJIEKYJISAPHBIX COSIUHEHHSIX.

— 3. XuUMHYECKHE peaKUuu, MNPUBOLANIME K HW3MEHEHHMIO CTEIEHH I[OJIMMEpU3aLUU.
Peakuyun necTpykuuu U CIIMBaHUS NOJIMMEPHBIX LIETICH.

- 4.Dusnueckas AeCTPYKLUMS MO BJIMUSHUEM TEIlIa, CBETa, MEXaHUYECKOTO BO3AECHCTBUS
Ha noauMep. CrnocoOsbl 3aUThl OT (PU3HMUECKON NECTPYKLUUHU ITPU (POPMOBAHUM M IKCILITyaTalluu
MOJIMMEPOB U U3JEIUN U3 HUX.

- 5. XuMHu4ecKass TMAPOJIMTHYECKAs ACCTPYKLHs TEeTEPOLENHBIX IOJUMEpoB. lIpumepsl.
Peaknuun anuponnsa, aMMHOIIN3a, TVIMKOJIN3a, KAK PEAKLIUU THIPOJIUTUYECKOTO TUIA U UX POJIb
B ITOJIyYEHUH IIOJIMKOHICHCALIMOHHBIX ITOJMMEPOB.

- 6.XuMudeckasi OKUCIUTEIbHAS JECTPYKIIHS, MEXaHU3M PEaKIMi OKUCIECHUS OJMMEPOB
Pa3IMYHOTO XUMUYECKOTO CTPOEHUS . AHTHOKCHUJAHTBHI.

- IIpuMepsI TECTOBBLIX BOIIPOCOB

— 1.PacTBOpbl TONMMEPOB OTJIMYAIOTCS OT KOJUIOMJHBIX CHCTEM  TaK Kak OHH
XapaKTepU3YHOTCS

— a)HU3KMMU 3HAUEHUSIMH PACCEesTHUs CBETa

— 0)TepMOAMHAMHUYECKOH 00paTUMOCTBIO

— B)CaMOIIPOM3BOJILHBIM 00pa30BaHUEM

— T) OTCYTCTBHEM IOBEPXHOCTH pa3zesa

—  2.IIpub-temmeparype

— a) pa3Mepsl KIIyOKa MPEBHIIAIOT pa3Mephl U1eaTbHOTO KITyOKa
— 0) pa3mepsl KITyOKa MEHBIIIE Pa3MEpPOB HICATHHOTO KITyOKa

— B) MPOMCXOJUT BhIMAICHUE TIOJMMEPa U3 pacTBOpa

— T) KIIyOOK MMeeT pa3Mephl T'ayCCOBOTO

— 3.3HaueHHe XapaKTEPUCTHUYECKOW BS3KOCTH, ONPENEIIIEMON METOAOM BUCKO3UMETPHH,
OTpakaeT

— a) pa3zmep M30JIMPOBAHHOTO MAaKPOMOJICKYJIIPHOTO KITyOKa

— 0) TepMOAMHAMUYECKYIO THOKOCTH MMOIMMeEpa

— B) TEpMOJMHAMHUYECKOE Ka4eCTBO PACTBOPUTEIIS
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I)IUIOTHOCTH MOJUMEpa

4.Brionypaz0aBiIeHHOM PacTBOPE MOJIUMEPOB:

a) KIIyOKU HE IEPEKPBIBAIOTCS, HO 00beMHast 10J1s moumepa @ Bennka
0) KIIyOKH HE MEepPEKPHIBAIOTCS M 00beMHast 015 mosimMmepa O mana

B) KIIyOKHM IIEPEKPHIBAIOTCS , HO 00beMHas JoJ1s mommMepa O mana

I') KIIyOKH TepeKphIBaOTCA M 00beMHast 1o nonumepa O Bennka

5.Yem Oombliie MOJIEKYIIsIpHAS Macca IMOJIMMEpPa, TeM: KOHIIEHTPAIUs KpOCcoBepa
a) MCHbIIIE

0) Oouibiiie

B)KOHIICHTPAIUsI KPOCCOBEPA HE 3aBUCUT OT MOJICKYJIIPHOW MaCChI

T') Ipu OOJIBIIMX MOJIEKYJISIPHBIX Maccax KPOCCOBEp HE HAOI0IaeTcs

6. I3MeHHUTh KOH(PUTYPALIHIO MAKPOMOJICKYJISIPHOTO KITyOKa MOYXHO

a) U3MEHSISl TEMIIEPATyPy

0) 3aMeHsIsI paCTBOPHUTEIIb

B) M3MCHSISI KOHIICHTPAIUIO TIOJIMMEPA B PACTBOPE

r) KOHUTypalus IEenu 3aKIaJbIBACTCs BO BPEMsl CHHTE3a H HE H3MEHSCTCS IOJ
JICHCTBUEM MEPEUNCICHHBIX BBIIIE (DaKTOPOB

7.1lpy OTCYTCTBUHM KakKHX-THMOO BHEIIHUX BO3/CHCTBUII MaKpOMOJEKylla HNPUHHMAET
bopmy:

a Ha0yx1ero Kiryoka

0) 11100y

B) rayCcCOBOI'0O Ki1yOKa

T') BBITSHYTOH MAJIOYKU

8.PacnosioxxuTh cieayronye nojuMepsl B paJ MO Mepe YMEHbLICHUsS MX PaBHOBECHOM
rHOKOCTH, €CJIM BEJIMYMHBI CTATUCTHYECKUX CErMEHTOB OSTHUX IIOJIMMEPOB HMEIOT
3HaueHus: nmommdTuneH (I19) - 8, momumuzoOytunen (IIUB) -7, monmu-mapa-Oenzammun
(IITIBA) -320, nonuuaunxyopus (I1BX) -12 MoHOMEpPHBIX 3BEHBEB.

a) [INB>I13 >TIBX>TITIBA

0) IMITBA>TIBX>TID >TT1b

B) [IIIBA>TIBX>TTUB>TID

r) [1D >[TUB>TIBX>TITTBA

9.JIns HagMOJNEKYISIPHOW CTPYKTYpbl KPUCTAUIMYECKUX T'MOKOLENHBIX IOJIUMEPOB
XapaKTePHBI:

a) MOJIHOE OTCYTCTBUE MOPSAIKA

0) napasuienbHas YKJIaJKa IeJIbIX MaKpOMOJIEKY

B) CKJIa/IBIBAHHE MaKPOMOJICKYJISIPHBIX TIeTICH

I) TmapajjielibHasg yKjJaJka HEOONbIIMX YYacTKOB, MPUHAUICKAIIUX Pa3HBIM
MaKpOMOJIEKyJIaM

10.Kak n3meHsieTcst BeTMUMHa KUHETUYECKOM TMOKOCTH C YBEJIMYEHUEM TEMIIEPaTyphbl
a) YBEIIMYNUBACTCS

0) yMeHbIIIaeTcs

B) MPOXOAUT Yepe3 MaKCUMYM

') HE U3MEHSETCS
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IMPUMEP DK3AMEHAIIMOHHOT' O BUJIETA

MHWHOBPHAYKHU POCCUU
(benepanbHOE rOCy1apCTBEHHOE OIOIKETHOE 00Pa30BaATEIBHOE YUPEKICHUE BBICILIETO
00pazoBaHMs
«bamKupCcKkuil roCy1apCTBEHHBIN YHUBEPCUTET)

@aKyJabTeT XUMUYECKUI
Kadenpa BBICOKOMOJIEKYISPHBIX COSAMHEHUN U 00IIeH XUMUYECKON TEXHOIOTUU

DK3AMEHAIIMOHHBIN BUJIET Nel
0 JUCIUTUTMHE BBICOKOMOJICKYJISIPHBIC COCTMHCHUS
Hanpasiienne/CrieninaabHOCTh XUMHUS
[Tpoduns/IIporpamma/Crienianu3zaiivs BHICOKOMOIIEKYISIPHBIE COSTUHEHUS

1. Ilpenqmer W 3ajayu HAyKd O BBICOKOMOJICKYJISIPHBIX coenuHeHUsiX. OCHOBHBIC TOHSTHS WU
OTpeIeIICHUSI.
2. HagmonekyisipHast OpraHu3aius KpUCTAUIMISCKUX ITOJIMMEPOB.
3. Kwuneruka woHHOW mnonuMmepuzanuu. ComocraBieHHEe paAUKAIBbHOM W HOHHOM
MOJTUMEPH3AITHH.

3aBenyromnuii kadeapoit Kynum E..
(moamnuce) (®.1.0.)

5.Y4ebHo-MeTOoAMUYECKOE M HMH(POPMALIMOHHOE 0O0ecieyeHue JUCIIUIIMHBI

5.1. IlepeyeHb OCHOBHOI U A0NOJHUTEIbHON y4eOHOM JINTepaTypbl, HeOOX0AMMOM 1151
OCBOCHMS IMCIUIIHHBI

OcHoBHasi iMTEpaTypa:

1. Kymum, E.M. ®uszuko-xumusi moJuMepoB [DNEKTpOHHBIN pecypc] : ydebd. mocodue 1o
Kypcy "BricokoMonexyisipabie coenuHeHus" s crya. xuM. daxkynerera / E.W. Kynumn ;
bamkupckuii rocynapcTBeHHbI yHuBepcuter .— Yda : PULbamly, 2012 .—
OnekTpoH. Bepcusi med. nyonukanuu .— JlocTynm BO3MOXeEH uepe3 OJIEKTPOHHYIO
oubmmoreky baml'yY .— <URL:https://elib.bashedu.ru/dl/read/Kulish_Fiziko-himiya
polimerov_Uch.pos_2012.pdf>.

2. CemuukoB, FOpuii JlenucoBud. BeicokoMOIeKynsspHbIe COEAUHEHUS | YUeOHUK U1 BY30B
/ 1O. J1. CemunkoB .— M. : Akamemus, 2003 (;mu6o 2005).— 368 c. : w1 — (Beicmiee
oOpa3zoBanue) .— Jlonyml. M-Bom obOpazoBanus P® B kauectBe yueOHUKA IS CTYA.
BY30B, oOy4aronuxcs 1o crerl. "Xumusa" .— ISBN 5769514329 :

JlonosiHUTeIbHAS JIUTEPATYypa:

3. Tarep, Auna AnexkcanapoBHa. @usnko-xumus noaumepos / A. A. Tarep ; mox pex. A. A.
Ackanckoro .— 4-e usa., nepepad. u gon. — M. : Hayunsnit mup, 2007 .— 576 c. —
bubnmorp. B konre rin. — ISBN 978-589-176-437-8

4. CemuuxoB, [O. JI. Benenune B XUMHIO MOIMMEPOB [DJIEKTPOHHBIN pecypc| : yueO.
noco6ue / 0. JI. Cemunkos, C. ®. XKunsnos, C. [I. 3aiiues .— Uzn. 2-e, ctep. — CIIG. :
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Jlanb, 2014 .— 224 ¢. — (YueOnuku ns By3oB. CrneranibHas auteparypa) .— Joctyn
K TEKCTY 3JIEKTPOHHOTO M3/IaHUSI BO3MOXKEH Yepe3 DICKTPOHHO-OUOIMOTEUHYIO CHCTEMY
A31aTeIbCTBA "Jlagp" — ISBN 978-5-8114-1325-6 —
<URL:http://e.lanbook.com/books/element.php?pll_id=4036>.

5. Kynesnes, Banepuit Hukonaesuu. Xumus u pusuka noaumepos : yueb. mocodue / B. H.
Kynesnes, B. A. llepmueB .— M3xa. 3-e, ucnp. — Canxr-IlerepOypr ; Mocksa ;
Kpacuonap : Jlanp, 2014 .— 368 c. — (YueOuuku 151 By30B. CrieruanbHas JUTEpaTypa)
— JlocTyn K 3JIeKTPOHHON BEpCcHUHU TOM KHUTH HAa www.e.lanbook.com .— bubauorp. B
koHite 1. — ISBN 978-5-8114-1779-7 :

6. Kynesnes, B. H. . Xumus u ¢usuka nomumepos : yueOHuk / B. H. Kynesnes, B. A.
[epmueB .— M. : KonocC, 2007 .— 367 c. — .— ISBN 978-5-9532-0466-8 : 468 p

5.2. [lepeuens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTn «AHTEepHEeT» U
NMPOrpaMMHOI0 o0ecriedeHnsi, He0OXOAUMBIX /1JIs1 OCBOEHHS 1M CHUIIIHHBI

DnexkTponHas oubnmoreunas cucrema «dbbaml Yy - https://elib.bashedu.ru/

2. DnexkrpoHHas OWOIHOTEYHAss CHCTEMa «YHHUBEPCUTETCKAas OWONMOTEKa OHJIAMH» -
https://biblioclub.ru/

3. DaekTpoHHas OMOIMOTeYHAs cucTeMa u3aareabcTBa «Jlanby - https://e.lanbook.com/

4. DnexTpoHHbIH Katanor bubnuoreku baml'y - http://www.bashlib.ru/catalogi/

5. YuusepcanbHas bas3pl manubpix EastView (mocTym K 3JIEKTpPOHHBIM HAyYHBIM JKypHajlam) -
https://dlib.eastview.com/browse

6. Hayunas osnextpoHHas OubOmmoreka - elibrary.ru  (JOCTym K AIIEKTPOHHBIM HAyYHBIM
XypHanam) - https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. dorosop Ne 104 ot
17.06.2013 r. JIunenzuu 6eccpoyHbIe

8. MicrosoftOfficeStandard 2013 Russian. Jloroop Ne 114 ot 12.11.2014 r. Jluuensuu
OeccpouHbie

9. Linux OpenSUSE 12.3 (x84_64) GNU General Public License
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6.MaTtepuajibHO-TeXHUYeCKasA 0a3a, HeOOXOAMMAas LISl OCYIEeCTBJICHUSA

06pa3OBaTeHBHOFO nmpouecca mo TMCuuIJInHe

HanmenoBanmue OcHaIeHHOCTH CHEeHAJbHBIX MOMeIeHui ’ Iepeuens

CHeuaJIbHBIX MOMeIeHMii /11 CAMOCTOSITeIbHOI padoThI JIMIIEH3MOHHOT 0

oM eIeHuit " NMPOTrPaMMHOT0

NnoMeleHu i s o0ecneyeHus.

CaMOCTOATEIbHOIM PexkBU3HUTHI

padoThI NOATBEPKAA0LIEro
JOKYMEHTa

1. yue6nas ayauTopus Aymuropust Ne 405 1. Windows 8 Russian.

]IS IPOBEAeHUs 3aHATHI | YaeOHas wmebenb, yueOHO-Harmiauple mocobms, | Windows Professional 8

JIEKIIHOHHOT'0 THIA: JOCKa,HOYTOYK,MyJIbTHMEINA-IIPOCKTOP Russian Upgrade. JTorosop

ayIuTOpus No 405 |MitsubishiXD3200U, »3kpaH ¢ 3JICKTPONPHBOIAOM Ne 104 ot 17.06.2013 .

(xumdak kopmyc), |300*400cmSpectraClassic. Jluuensuun GeccpouHble

ayauTopus Ne 311 Aynutopus Ne 311 2.

(xumdak kopmyc), | VueOnass wmebenb, y4eOHO-HATIAAHBIC MOCOOWHS, MicrosoftOfficeStandard

ayIUTOpUs Ne 310 | nocka, HOYTOYK,nmpoekTopMitsubishiXD600U, skpan | 2013 Russian. [lorosop Ne

(xumpax Kopmyc), |c anexrporpuBoaoM Projecta 183*240cmMattewhite. 114 or 12.11.2014 .

ayIUuToOpus Ne 305 Aynutopus Ne 310 JIutienzumn GeccpodHbIe

(xumax xopryc). YuebHass MeOenb, y4eOHO-HATIIOHBIC ITOCOOWS, 3. Cucrema

2. yyeOHasi ayaUTOpPHA | JOCKa, HOYTOYK,MyJIbTUMEINA-TIPOEKTOP | HEHTPATU30BAHHOTO

s npoBenenus 3austuii | MitsubishiEW230ST, 9KpaH HACTEHHBII TECTHPOBaHUS Baml'y

CEeMUHAPCKOro tuma: | ClassicNorma 244*183. (Moodle). YuusepcanbHas

nabopatopus  Ne 121 Aynurtopusi Ne 305 OOIIIeCTBeHHAsL  JIUIICH3US

(xumdak kopmyc), | VueOnast wmebenb, y4eOHO-HATISAAHBIC MOCOOWHS, GNU

nmabopatopus  Ne 407 | mocka, HOYTOYK,MynbTUMenua-ipoekrop | 4. LinuxOpenSUSE 12.3

(xumdaxk xopryc), MitsubishiEW230ST, 9KpaH HacTeHHBI | (X84_64)

naboparopuss  Ne 412 | ClassicNorma 244*183. GNUGeneralPublicLicense

(xumax xopmyc). JlagopaTopus Ne 121

3.yuedHas aynuropusi | YueOHas Mebenb, yaeOHO-HarIAgHbIe Toco0us, Habop

IS NMpOBeJleHUsl | XUMHUYECKOH mocynsl, KoMmIulekT wmebenn BHP,

TPyNNOBbIX U | aKBQAUCTWILIATOP, pocka ayauropHas JA (32)3,

MHAMBUAYAJBHBIX nocka kiaccHas/2002r, mukpockor, Hacoc, PMC

KOHCYyJbTaumii:aynutopus | "MoHomerpus", HHPOPMATUOHHBIN CTEeHJ,

Ne 405 (xumdak kopmyc),

ayIuTOpus Ne 311
(xumdak KOpITyC),
ayJAUTOPHS Ne 310
(xumdak KOpITyC),
ayIUTOpUs Ne 305
(xumax xopryc).

4.yueOHas ayauTopus
IS TEKYIHEro KOHTPOJIs
" NPOMEKYTOYHOMI
aTTecTallMi:  ayJUTOPHS

Ne 405 (xumdak kopmyc),
ayauTopus No 311

(xumdak KOpITYC),
ayauTopus Ne 310
(xumdak KOpITYC),
ayIuTOpHs No 305
(xumdaxk xopryc),
ayIUTOpuUs Ne 004
(xumpak KOpITYC),
ayIUTOpuUs Ne 005
(xumdak xoprmyc).

5. 1noMelmeHHs A
CaMOCTOSITEJbHOM
padoThI:

Bu3kozuMeTp d=0,54 (10 mrT.), BU3KO3UMeTp d=1,16
(5 mt.), mepuonndeckas cucrema Menaeneesa (21mr.),
cton 2-X TyM0., cToi 2-X TyMO.,moAicTaBKa-Kadeapa.
Jladopatopus Ne 407
YyebHasa mebenb, yuebHO-HarnagHble nocobus,
Habop xMmmyeckol nocyabl, NpMbop, yCTaHOBKaA.
Jladopatopus Ne 412
YuebHasa mebenb, yuebHo-HarnagHble nocobus,
Habop xMMuUYecKol nocyabl, rasomeTp
Aynutopus Ne 004

Yuebnas mMeOenb, yaeOHO-HATJIAIHBIC TOCOOUS, T0CKA,
MepCOHaIbHBIN
kommeiorep LenovoThinkCentreA70zIntelPentium E

KOMMYTaTOp HPV1410-24G,

5800, 320 Gh, 19" - 15 wr, mka¢ nacrenusiii TLK6U.

Aynurtopus Ne 005
YueOHass MeOenb, Yy4eOHO-HAIIOHBIC ITOCOOWUS,
JIOCKa, KOMIIBIOTEP DEPONeos 470

MDi5_3450/4AGDDR/T500 G/DVD+R u MoHHTOp
ViewSonic 21.5 - 13 wr, mkap TLKTWP-065442-G-
GY, wmxap wmontaxueii NTPRACTIC2ZMP47-
610B/SSt450/ SKS1/SSt750,59560, 00 T.316-14,
mxad HacteHHsd TLK6U.
YuranbHslii 321 Ne 1

Hayunsrit n yueOHbIi GoHA, HaydHas nepuoauka, I[TK
(MOHOOJIOK) - 3 mIT., HeorpaHwdeHHBIH nocTyn K 9b6C
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yATadbHBIA 3a1 Ne 1

(T1aBHBIH KopIryc),
YuTanpHBIM  3a1 Ne 2
(busmar KopIyc-
yuebHoe),

guTanbHel 3am Ne 5
(TymMaHUTapHBIH KOPITYC),
YUTaIBHBIN 321 Ne 6
(yueOHsIit KOpITyC),
yuTanbHbIl  3am Ne 7
(TymaHUTapHBIH
KopIryc),mabopatopus  Ne
206 (xumpak Kopmyc),
naboparopust  Ne 209
(xumdak KOpIyc),
naboparopust  Ne 419
(xumdak xoprmyc).

6. Ilomemenue s
XpaHeHus u
NpoPUIAKTHYIECKOT0
00CJIYKUBAHUA Y4eOHOro
000py10BaHus:
mabopatopuss Ne 013
(xumdak xopryc).

n BJI; xonndecTBO nocasoyHbIX MecT — 76.
YutanbHbiii 3an Ne2
HayuyHbIi 1 yuebHbiit doHA, HayyHasa nepuoamka, MK
(MOHOBNOK), NoAKNtOYEHHBIX K ceT WHTepHeT, — 8
WT., HeorpaHuWyeHHbln goctyn K 36C wu BA;
KO/IMYeCcTBO NocafoyHbIx mecT — 50.
YurajabHblii 320 Ne 5
Hayunsrit n yueOHbIi GoHI, HaydHas nepuonuka, [1K
(MOHOOIIOK) - 3 1T, HeorpaHW4eHHBIH moctyn k DBC
u BJI; xonndecTBo mocasoyHbIX MecT — 27.
YuranabHbli 327 Ne 6
Hayunslii 1 yueOHblii Gonn, HayuHas nepuoamka, [1K
(MOHOOIIOK) - 6 T, HeOrpaHW4YeHHbIH goctyn Kk DBC
u BJI; xonnaectBo nmocamounsix mect — 30.
YuranabHblid 320 Ne 7
Hayunsrit n yueOHbIil GoHI, HaydHas nepuoanka, [1K
(MOHOOJIOK) - 5 1T, HeorpaHW4eHHBIH noctym kK OBC
n bJI; xonnaecTBo mocamouHbIX MecT — 18.

Jladopatopus Ne 206
YueOHast MeOenp, y4eOHO-HATJAHBIC ITOCOOWS,
MelaaKa MarHuTHast EcosStir (1.5m1,300-
2000006/muH,ardpopmaauam.120mMm,0e3  Harpesa),

Memanka MarautHas I[19-6110 (mo 1n, ¢ momorp.
120C), memranka MarautHas I13-6110 (mo lm, c
nogorp. 120C), memanka marautHas I13-6110 (mo
ln, ¢ momorp. 120C), Memramka MarHuUTHas C
noporpesom I19-6110M, Memanka MarHuTHass c
MOJIOTPEBOM I15-6110M, MHUKPOCKOII,
MHOTO(YHKIIMOHANBHOE ~ ycTpoiictBo  KyoceraFS-
1030MFP,  wnoyroyk  HPPavilion,  mpoekTop
BenQMP612C, noytoyk HP 6820sT2370 17 WXGA,
moruTop 19" Samsung 931BWSFVTFT, cucremusrit
ook IntelCore B kommnekre, mamsate NransTS 4G,
ctyn HWCO/gepn/ (6mt.), HOyrOyk ASUSKS52JE
15.6"/IntelCorei3 370 M/DVD-
RW/CAM/WIiFi/Win7BASIC.

Jladopatopus Ne 209
YuyebHass Mebenb, y4eOHO-HAIJISAHBIE —[MOCOOWS,
KOMITBIOTEp B COCTaBe:  CHCTEMHBIH  OJIOK
DEPO460MD/3-540/T500G/DVD-RW, mMonutop 20"
Samsung,  MHOTO(QYHKIMOHAIBHOE  YCTPOHCTBO
(npuntep/xomup/ckanep) FS-1030 MFR, mnpunTtep
Jma3epHBIi  MOHOXpOMHBIM  SamsungML-3310D,
O6pudunr nmpuctaska, kpecno «IIpecTmk», TymOouka
MoOwmibHasi, cryn "IIpecTwxk", CTOMT MHUCBM., CTOX
nuceM., ety UCO

Jladopatopus Ne 419
VYuyebHass Mebenb, y4eOHO-HAIJISAHBIC —[MOCOOWS,
MHOTO()YHKIIMOHAJIBHOE  yCTPOICTBO HPLaser,
IIaHIeTHbI koMnbloTep AppleiPad 64 GBWi-Fi
+3G  UYepnwit A4-1.00ITw,64Ib ¢ yexyom,
KOIIMPOBAJIGHBIN aInapar, KONUPOBAIBHBIH anmapaT

JlaGopatopus Ne 013
Kommnexkt mebemn BHP, Becer GR-120 (120r*0,1mr)
BHYTp. KaJIMOPOBKa, ¢ MoBepKoii, nenTpudyra OITH-8,
MHOTO(YHKITHOHAIEHOE YCTPOMICTBO
HPLaserJetM1536 DNFMFP  (CE538A)128mb,

AJIEKTPOTUINTKA.
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ITpunoxxenue Ne 1

®EJIEPAJIBHOE TOCY JAPCTBEHHOE BIOJPKETHOE OBPA3OBATEJIBHOE YUPEXIEHWE BBICIIEI'O OBPA3OBAHUA
«BAIIKMPCKUU TTOCYJAPCTBEHHBIM YHUBEPCUTET»

COJIEP)KAHUE PABOYEM ITPOI' PAMMBI

JAUCIUILUTUHBI BBICOKOMOJICKYISIPHBIC COCIMHEHUS
Ha 8 cemecTp

OuHasl
(dhopma oOydeHust
Bua pa6orsl O0BLeM TUCHUITHHBI
O6mas tpynoemkocts auctumingbl (3ET / yacos) 6/144
Y4eOHbIX YacOB Ha KOHTAKTHYIO padoTy ¢ MpemnoiaBaTesem: 109
JIEKITNI 24
MPAKTUYECKHX/ CEMUHAPCKUX -
71a00PaTOPHBIX 84
KOHTPOJIb caMocTosiTenbHO paboTsl (KCP) 25,8
OKP 1,2
VY4eOHBIX 4aCOB Ha CaMOCTOSTENBHYIO paboTy obyvatontuxcs (CP)
BKJII0Yas MOJITOTOBKY K 9K3aMeHY/3a4eTy 9
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dopma U3ydyeHHs MaTepUAIIOB:

dopma

JIEKIIMH, TPAKTUYECKUE 3aHSATHUS, OcHoBHas u TEKYIIETO
CEMUHApPCKHE 3aHSITHS, JIOTIOJTHUTEIbHAS KOHTPOJIA
No n1abopaTopHeIe paboTe, JITCpatypa, 3amanus 10 CaMOCTOSATEILHOMU YCIICBACMOCTH
Tema u COACPIKaHNC caMoOCTOdTEeIbHAI pa60Ta u PEKOMCHAYCMAasA (KOHJIOKBI/IyMbI,
/1 paboTe cTyIeHTOB
TPYJIOEMKOCTh (B qacax) CTyJAeHTaM KOHTPOJILHBIC
(HOMepa u3 paboThI,
Bcero | JIK | I[TIP/CEM | JIP | CP CITHCKA) KOMITbIOTEPHBIE
TECTHI U T.II.)
1 2 3 4 5 6 7 8 9 10
Bsenenue. IIpenmer Hayku o
BBICOKOMOJIEKYJISIPHBIX
coeMHEHUsIX. MecTo HayKH O
1. IIOJINMEpPAX B Py IPYrUX 2 1-6
XUMUYeCKuX Auciuiuind. Kparkas
ucropuueckas cupaBka. OCHOBHbIE
TOHSATHUS U ONPEICTICHUSI.
5 [TpuHIMIBI KIaccupukauu 5 1-6
TIOJIIMEPOB.
XapaKTepUCTUKU U30JIMPOBAHHBIX
3 Makpomouiekyi. [lepBuunas 5 1-6
XUMHUYECKas CTPYKTYpa.
Ctepeoxumusi MAaKpOMOJIEKYJI.
Cpennsist nnuHa 1emnu (cp. cTeneHb
MOJIMMEPU3AITUH, CP.
4. MOJIEKYJISIPHBIE MACCHI, 2 1-6
MOJIEKYJIIPHO-MAaCCOBBIE
pacnpeienieHus,).
Kondopmanmu MmakpoMonexy.
5 ['mbKroCTH MaKpOMOJIEKYI. 5 1-6

MopenbHble TPEACTABICHHUS.
Kondopmannonnas craTUCTHKA.
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KonnyecTBeHHBIE XapaKTEpUCTUKHU
ruokoctH. ITonsaTue o
CTaTUCTUYCCKOM CETMCHTC. CBHSB
THOKOCTH ¢ XUMHYECKHUM
cTpoeHueM luenen.

PacTtBOpBI MOIMMEPOB.
OcoOeHHOCTH PacTBOPOB
TIOJINMEPOB..

TCCTHI

Kondopmanum MmakpomMoieKy B
pactBope. CteneHb HaOyxaHuUs
kiyoka. KoHnenTpannonnsle
PEKHUMBI pacTBOpoB. Pa3oBbIe
paBHOBECHS B paCTBOPax
MOJIMMEPOB.

1-6

I'mapoauHamuka pacTBOpOB
noaumepos. IIpakTuueckoe
HCIIOJIb30BAaHNE BUCKO3UMETPHUH.

1-6

[TonmumepHsble Tena. ArperaTHbie U
(a30BbI€ COCTOSHUS MTOJIUMEPOB.
HanmonekynspHas cTpyKTypa
aMOP(HBIX U KPUCTATUTHUECKUX
nojaumMepoB. OpueHTHPOBAHHOE
COCTOSIHHE.

1-6

10.

duznyeckue COCTOSHUS aMOp(HBIX
MOJIUMEPOB. TepMOMEXaHUYECKUI
METOJI UCCIIEIOBAHHUS.

11.

PenakcanmoHHEbIE SIBICHUS B
nedhopMaImOHHOM MTOBEICHUN
MTOJINMEPOB.

1-6

12.

[IprHIATIBI CUHTE3A TOJIMMEDPOB.
ITonumepusanus: TepMOAMHAMUKA
Y MEXaHU3MBI ITPOLIECCOB.

1-6

13.

Pagukansaas MOoJIMMCpHU3alus.

1-6

MexaHu3M U KHHETHKA
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3JIEMEHTApHBIX CTaJMH Mpouecca.

BLIBO,I[ KHMHETHYCCKOI'O YpaBHCHUA

BBIBO,Z[ KHMHETHUYCCKOI'0 YPaBHCHUA

14. | st ckopoCTH Tpoliecca U CTENEHU 1-6 JUISl CKOPOCTH TPOIIeCcca U CTEIEHU
MOJMMEPU3ALIUH. MOJMMEpHU3aIIMH.
15, PanukanbHas conoaumepu3anus. 1-6 . PanukanbHas conoammepu3anus. TeCThL
BriBo ypaBHEHUsI cocTaBa. BriBos ypaBHEHUSI cocTaBa.
HNonnas nonumepusanus. Buast Nounas nonumepuzanus. Buasl
WOHHOMW MOJMMEPU3aLIUH. WOHHOM MOJUMEpPHU3AIIUH.
16. Karnonnas, annonHas 1-6 Karnonnas, annoHHas
nojauMepusanus. Kunetuka u noauMepusanus. Kunetuka u
MaKpOKHHETHKA MTPOIIECCOB. MaKpOKMHETHKA MTPOIIECCOB.
17 [IpuHIIMIIBI CHHTE3a 1-6 HNoHHO-KOOpAMHALIMOHHAS
CTEPEOPETYISIPHBIX MOJUMEPOB. MOJIMMEPU3AITHSI.
18, Be300phIBHBICTIOIMMEPU3AIIHOHHBIC 1-6 be300prIBHBIETIONIMMEPU3AITUOHHBIC
MPOIECCHI. MPOIECChHI
IlomuxonaeHcanys. IlonmukoHaeHcaIys.
19. Knaccudukanus mporieccon 1-6 Knaccudukanus mporieccon
MOJIMKOHICHCAIINH, MOJINKOHICHCAITUH.
TepMmoauHamuka TepmoanHamuka
noyimkoHaeHcanuu. OOpaTumas u nonukoHAeHcaruu. Odpatumas u
20. | HeoOpaTHMas MOJIMKOH/IEHCAITHS. 1-6 HeoOpaTuMast MOJIMKOHICHCAIIHS.
Monexyinspable maccel 1 MMP B Monexynsapabie maccel 1 MMP B
MPOIIeCCaX MOJIMKOHACHCAIINH. MPOIIeCCaX MOJIMKOHACHCAIINH.
21, Texnuka 0e30MacHOCTH padoThI B 8 1-6 JIONTYCKH Y
Jadoparopum paboTam, OTUeT
Omnpenesenne KayecTsa
29 PacTBOPHUTEJISI METOAOM o4 1-6 JOTYCKH Y
HaOyxanusi. OnpenesieHue paboram, oT4eT
CTeNeHN CHIMBKHU Pe3uH
Omnpenesenne KkayecTsa
23 PacTBOPUTEJISI METOAOM 26 1-6

BHCKO3uMeTpuu. Onpenesienune
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MOJIEKYJISIPHOI Macchl MOJIMMepa
MeTOJ0M BHCKO3UMETPHH

Omnpenenenne 4nciaa U pa3MmepoB
HAJAMOJIEKYJISIPHBIX 00pa30BaHuii

24 B pacTBope noJjmmepa 12 1-6 JOTTYCKH Y
Onpenesienne MOJIEKYJISIPHOI paboTam, OT4eT
Macchl NoJmMepa MeToA0M
CIIEKTPA MYTHOCTH
ITocTpoenue KPpUBOM MOJI3y4eCTH J——
25 H3y4yenue penakcannu 12 1-6 yeruy
paboTram, oT4eT
AeopManuu Ha IVIACTOMeTpe
Omnpenesienne TeMneparypbl
CTEKJIOBAHMSA MOJIMMepa J——
26 ANJIATOMETPUYECKUM METO10M 12 1-6 Y Y
paboTram, oT4eT
Ouenka 3(ppeKTUBHOCTH
AeHCTBHSA IUIacTH(UKATOpPA
Bcero yacoB: 109 | 24 84
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[Ipunoxenne Ne 2

PeliTUHI-IIJIaH TUCHHUIITINHBI
BEICOKOMOJIEKYIISIpHBIE COETUHEHHUS

Hanpapienue moaroToBku (CrenuaibHOCTh)
04.03.01 «xumusn»

Buabl yueOHoii 1esiTeIbHOCTH bamnn 3a Yucno bannel
CTYACHTOB KOHKPETHOC 3aJIaHUN 3a MuHuManbpHBIH MakcumanbHBIN
3aaHMe ceMecTp
Moayas 1
Texkymuii KOHTPOJIb
1. AymuropHas paboTa (IOIyCKH K 2 5 0 10
11a00paTOpPHBIM paboTam)
2. Nomarmaue 3anaaus (opopMIIeHIe 1 5 0 5

11ab0paTOPHBIX paboT)

PyGe:xxHblii KOHTPOJIb

1. TecToBBI€ 3aMaHUA 1 20 0 20
Bcero 35
Moayas 2
Texkymuii KOHTPOJIb
1. AyouropHas padota (IOITyCKH K 2 5 0 10
1abopaTOpHBIM paboTam)
2. Nomamaue 3ananus (0popMIIeHIEe 1 5 0 5

J1a00paTOPHBIX PaboT)

Py06ekHblii KOHTPOJIb

1. TectoBble 3aanus 1 20 0 20
Bcero 35
MoompureabHble 6aLIbI
1. CryneHueckas oIuMIuaaa 0 5
2. IlyOnukanus cratei 0 3
3. YyacTtue B KOH(EpEeHIIUI 0 2
Bcero 10
HocemaeMocTh (0a/J1bI BLIYUTAIOTCS U3 00L1el CYMMbI HAOPAHHBIX 02J1710B)
1. TlocemieHue JIEKITUOHHBIX 0 -6
3aHATUH
2. Tlocemuienue 1a00PaTOPHBIX 0 -10
3aHATUH

HTOrosblii KOHTPOJIb

1. Ox3ameH | 0 30
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