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CocraBurens / coctapurenu: Kymum E. .

Paboyas mporpamma JUCHUIUIMHBI aKTyaIH3HUpOBaHa Ha 3aceJaHuu Kadeapsl
BBICOKOMOJIEKYISIPHBIX COETMHEHUI M 00IIEH XMMUYECKON TEXHOIOTUU MTPOTOKOJ OT «05»
utoHs 2017 . Ne 8

JlomonHeHnsT U W3MEHEHMs, BHECEHHbIe B pabodyl0 MporpamMmy JUCHUIUIMHBI (OOHOBIIEHBI
IepeyeHb OCHOBHOM W JOMOJHUTEIBHOW JIUTEpaTypbl M JIMLEH3HMOHHOE IPOTrpaMMHOE
obecrnieueHre, He0OX0IMMOE /Il OCBOCHMSI IMCLUUIUIMHBI MIPUHSATHI HA 3aceJaHUM Ha 3aCeIaHuU
kadenpsr BMC u OXT npotokon ot «29» masg 2018 r. Ne 10

e e

—

3aBenyromuii kadenpoit / Kymum E.W.




Cnucoxk 10KyMEHTOB M MAaTEPUAJIOB

1. TlepeyeHp MIAHUPYEMBIX PE3yJIbTATOB OOYUEHHsS MO TUCIMILIUHE, COOTHECCHHBIX C
IUTAHUPYEMBIMU PE3yJIbTaTaMi OCBOCHHUS 00pa30BaTEIbHOM MPOTrPAMMEBI

2. Lenb 1 MECTO TUCITUIUIMHBI B CTPYKTYpE 00pa30BaTEIIbHON IIPOTpaMMBbI

3. Conepxanue pabodeid mporpammbl (00bEM JHUCIUTUIHHBI, TUIBI W BHIBI YYCOHBIX
3aHATHHA,  y4eOHO-METOIUYECKOe  OOeCIeYeHHEe  CaMOCTOSITIIBHOH  paboOThI
oOyyJaromuxcs)

4. ®oHJ OIICHOYHBIX CPENICTB MO TUCIUTIIIMHE
4.1. IlepeyeHr KOMIIETEHIIMUA C yKa3aHHEM J3TanoB WX (OPMHUPOBAHHS B TIpoliecce
OCBOEHHMSI 00pa3zoBaTelbHON mporpamMmbl. OmnucaHue TMOKa3aTeleil M KPUTEPUEB
OIIEHMBAHMSI KOMITETCHIIMM Ha Pa3JIMYHBIX dTarax ux (popMUpOBaHUs, ONUCAHUE TITKAT
OTICHUBAHMSI
4.2. TumoBble KOHTPOJIbHBIC 3aJaHUSl WM HWHBIE MaTepHaJIbl, HEOOXOJUMBIC ISt
OIIEHKH 3HAHWM, YMEHHM, HABBIKOB U OTBITA JIEATEITLHOCTH, XapaKTEPUIYIOIIUX ATAIbI
(hopMuUpOBaHUS KOMIIETCHIIMM B MPOIIECCE OCBOEHHUS 00pa30BATEIHHOU MPOTPAMMBL.
Metonuueckie MaTrepualbl, OINpEAESIoNINe MPOUEAYpbl OLICHUBAHUS 3HAHUH,
YMEHH, HaBBIKOB U OIbITa JEATEIbHOCTH, XapaKTEePU3YIOIIUX 3Tanbl GOPMUPOBAHUS
KOMIIETEHIINI
4.3. Peiimune-nian OucyuniuHul (npu Heobxooumocmu)

5. YuebHO-MeTomuYeckoe U HHGOPMAIIMOHHOE 00eCTIeYeHUE UCITUTLTHBI
5.1. IlepedyeHb OCHOBHOM M JAOTIOJTHUTEIBHON y4eOHOH JINTEpATyphl, HEOOXOIUMOM IS
OCBOEHUS JUCIUILTMHBI
5.2. Ilepedenp pecypcoB HHPOPMAIIMOHHO-TEICKOMMYHHKAITMOHHOM ceTu «HTepHeT»
Y IPOrpaMMHOT0 00ecreyeHus, HEOOXOIMMBIX AJIi OCBOCHHUS AUCIIUILTUHBI

6. MarepuanbHO-TeXHUYECKAs 0aza, HeoOxoauMas TUTST OCYIIIECTBICHUS

O6p330BaT€J'II>HOFO npounecca 1o AMCuUIlInHe



1. Hepe'{eﬂb IJIAHUPYEMBIX pE3yJIbTaTOB oﬁyqe}mﬂ o JTMCHUIIJIMHE, COOTHECCHHBIX

CIVIAaHUPYEMBIMU pe3yJibTaTaMHU OCBOCHUA 06pa30BaTe.]'[]:H0i71 NnmporpaMmmbl

(c opuenmayuel Ha Kapmvl KOMNEMeHYUlL)

B pe3ynbraTe ocBoeHus: 00pa3oBaTeabHOM MPOrpaMMbl 00yJaromuics JOJIKEH OBIAIETh
CIIEAYIOIIMMU pe3yabTaTaMHu 00y4eHUs IO AU CLMILINHE!

Pesynbrathl 00y4eHus

dopmupyemas KoMIeTeHus (c
yKa3aHUEM KOJIa)

[Tpum
eda-
HHE

OIIK-1 crtocoGHOCTRIO

SHaHUA TEOPETUYECKHE OCHOBBI 0a30BBIX BOCIIpHHUMATh, Pa3BUBATh 1

XUMMYCCKUX NUCHUIIIMH HCIIOJIb30BaTh TCOPCTUICCKHUC
OCHOBBI TPAJUIIMOHHBIX U HOBBIX
pa3aenoB XMMUU MPU PEIICHUHN
npodeccuoHalbHBIX 3a7a4

CTaHJaPTHBIE METOBI MTOTYICHHUSI, OIIK-2 BimageHneM HaBBIKAMU

UIeHTU(DUKAIIH | UCCIISTOBAHUS CBOHCTB XUMHYECKOTO DKCIIEPUMEHTA,

BEIIIECTB M MaTEPUAJIOB,IPaBHIIA CUHTETUYECKHUMU U

00paboTKu U 0hOpMIIEHHSI PE3YIIBTATOB aHAITUTHIECKUMH METOTaMU

pa6otsl, Hopmbl Th MOJIYYEHHUS ¥ UCCIIETOBAHUS
XUMHUYECKHX BEIIECTB U PEaKIUi

OCHOBHBIC HCTOYHUKU HAyYHOU OIIK-5 crmocoOHOCTHIO K TIOUCKY,

WH(POpPMAIIUH 110 XUMHUH 00paboTKe, aHAM3y HAYIHOU
nHpopMmaruu u GopMyITUPOBKE Ha
UX OCHOBE BBIBOJIOB U
MIPEI0KEHUN

OCHOBHBIE XapaKTEPUCTHKH M CBOICTBA OIIK-6BnanenueM HOpMaMu

KOMIIOHEHTOB XUMHYECKHX ITPOMXBOJICTB: TEXHUKH 0€30MaCHOCTU U YMEHUEM

TUIIBI ¥ CTENEHb BO3IEHCTBUA XUMMYECKUX | PEAIM30BaTh UX B JJAOOPATOPHBIX U

NPEANPUATUNA Ha OKPYKAIOUIYIO CPEAy; TEXHOJIOTHYCCKUX YCIIOBHAX

IpaBma pabOTHI HA 00OPYAOBAHUH H

TEXHUKH 0€30IaCHOCTH

000py/I0BaHKE U POTPaAMMBbI [1K- 2 BrianeHueM HaBbIKAMHU

IIpeHa3HAYEHHbIE JUIS IPOBEICHUS HCII0JIb30BAaHNS COBPEMEHHOM

CHHTE3a U UCCIIEI0BAHUE PA3ITUYHBIX arnmaparypsl Ipy IPOBEACHUN

DX cBONCTB BEIECTB. Hay4YHBIX UCCIIEJOBAHUI

OCHOBHBI€ IIOHTHUS U 3aKOHBI XUMUHU [1K-3Bnanenuem cucreMoit
(byHIaMEHTaTbHBIX XUMUYECKUX
MOHATUH U METO0JIOTUYECKUX
ACTMEKTOB XUMUH, GOopMaMU U
METOJIaMHU HAay4YHOT'O MTO3HAHUS

OCHOBHBIE 3aKOHBI XUMHUH U CMEXKHBIX [TIK-4ci0OcOOHOCTBIO  MPUMEHSATH

HaYyK OCHOBHBIE  €CTECTBEHHOHAYy4YHbIE
3aKOHBI pu 00CyX)IeHUH
MOJIyYEHHBIX PE3YJIHTATOB

YMEHHS BBINOJIHATh CTAHIAPTHBIE JEHCTBHS OIIK-1 crmocoOHOCTHIO

(xmaccuukanys BEMeCTB, COCTABICHUE




CXEM TPOLIECCOB, CUCTEMATU3AIMsI JAHHBIX
U T.I.) C Y9€TOM OCHOBHBIX MOHSTHH U
00IIMX 3aKOHOMEPHOCTEH,
(hopMyTHpyeMBIX B paMKax 0a30BbIX
XUMHUYCCKUX TUCITUILTUH

pelaTh TUIOBBIE yueOHbIC 3a7auH 110
OCHOBHBIM (6230BBIM) XHMHUYECKHM
JUCHUTUTMHAM

BOCIIpUHUMATh, pa3BUBATb U
UCIIOJIb30BaTh TEOPETUUCCKUE
OCHOBBI TPAAUIIMOHHBIX U HOBBIX
pa3iesioB XUMUU IIPU PELIEHUN
npodeccnoHabHBIX 33724

IMPOBOAUTDH IMPOCTHIC XUMHNYCCKUEC OIBITHI
110 npeajiaracMbIM MCTOJUKaAM

OIIK-2 BiameHneM HaBLIKAMUA
XUMHYECKOTO IKCIIEPUMEHTA,
CUHTCTUYCCKHUMH U
AHATUTHYECKUMH METOJaMK
MOJTYYEHHUS U UCCIIETIOBAHUS
XUMHUYECKUX BEIIECTB U PEaKIUi

MOJIb30BATHCSI IEUATHBIMU U
ANEKTPOHHBIMA UCTOYHUKAMHU
WH(POpPMALIUU 110 XUMHUHU

OIIK-5 crnocoOHOCTBIO K TIOUCKY,
00paboTke, aHaTM3y Hay4HOI
uH(popMaluu U GOpMYyITHPOBKE Ha
UX OCHOBE BBIBOJIOB H
IPEITI0KEHUIN

HCIIOJIb30BAaTh TEXHUYCCKUE CPEACTBA JJIA
HU3MEPEHNA OCHOBHBIXITAPaMETPOB
TEXHOJIOTMYECKOro rmpoBecca

OIIK-6BianennemM HOpMaMu
TEXHUKH 0€30MaCHOCTU U YMEHUEM
peann3oBaTh UX B JaOOPATOPHBIX U
TEXHOJIOTMYECKHUX YCIOBMSIX

MIPOBOJUTH SKCIIEPUMEHT Ha HAYYHOM
000pyI0BaHUH, TPOBOJIUTH 00PaOOTKY
pe3yJIbTaTOB U U3MEPEHHUI C
HCIOJIb30BaHUEM
CHEIHATN3UPOBAHHBIX KOMITBIOTEPHBIX
POrPaMM.

[IK- 2 BnageaueMm HaBbIKaAMU
HCIIOJIb30BAHUSI COBPEMEHHOM
amnmapaTypsl U MPOBEACHUH
Hay4YHBIX UCCIIEIOBAHUI

IMPUMCEHATH OCHOBHBIC 3aKOHBI XMUMHUHU

[1K-3BiageHueM cucreMoi
byHIaMEHTAIBHBIX XUMHYECKUX
MOHSITHH U METOIO0JIOTHYECKHUX
acreKTOB XUMHHU, (hopMaMu U
MEeTOJaMH{ HAyYHOTO IMO3HAHMS

IMPUMCHATb OCHOBHBIC
C€CTCCTBCHHOHAYYHbBIC 3aKOHBI U
3aKOHOMCPHOCTH PA3BUTHUA
XUMHYECKOM HAyKHU IIpU aHaAJIN3€C
IMOJIYYCHHBIX PE3YJIbTATOB

[TK-4criocoOHOCTRIO  TIPUMEHSTH
OCHOBHBIC  €CTECTBEHHOHAYYHBIC
3aKOHBI pu 00CYyXIeHHH

IMMOJIYYCHHBIX PE3YJIbTATOB

Bnangenus
(HaBBIKK/
OITBIT
JesITeIbHO-
CTH)

HaBBIKaMH paboTHI ¢ Y4eOHOH JIUTEpaTypOit
10 OCHOBHBIM XHMHUYECKHM JUCLUILUITHAM

OIIK-1 crrocoOHOCTEIO
BOCIIPHHUMATh, Pa3BUBATh U
UCTIOJIb30BaTh TEOPETUUECKUE
OCHOBBI TPAJUIIMOHHBIX M HOBBIX
pa3/iesioB XUMHUH TIPU PEIICHUH
npo(eCCHOHATBLHBIX 3a71a4

Brnaners 6a30BBIMU HaBBIKAMH TPOBEAECHUS
XUMHYECKOT0 SKCIIEPUMEHTA U
o(hopMIIEHHS €ro pe3yIbTaToB

OIIK-2 BiageHneM HaBLIKAMU
XUMHUYECKOTO IKCIIEPUMEHTA,
CHHTETHYECKUMHU U
aHAJUTUYECKUMU METOJaMH
MOJIYYEHHS U UCCIIEI0BAHUS
XUMUYECKUX BEUIECTB U PEaKUi




HaBBIKAMH TIOMCKA U TIEPBUYHOM
00paboTKM HAYYHOH U HAYYHO-
TEXHUYECKOH nH(OopMaIiu

OIIK-5 cnocoOHOCTBIO K TIOUCKY,
00paboTke, aHaIM3y Hay4HOU
uHpopmanuu u GopMyIHpoOBKE HA
UX OCHOBE BBIBOJIOB U
IIPEII0KEHUN

HaBBIKAMHU PaOOTHI HA XUMUYECKOM
000py/1I0BaHNH, IPUHIIUIIAMU pacuéra
TEXHOJIOTMYECKUX PEKUMOB

OIIK-6BnanenreM HOpMaMH
TEXHUKU 0€30MaCHOCTH U YMEHUEM
peanu3oBaTh UX B J1a00OPATOPHBIX U
TEXHOJIOTUYECKUX YCIOBHAX

OCHOBaMH TIPOOOIIOATOTOBKH TSI
MIPOBEJICHUS PA3IUYHBIX (PU3UKO-
XUMHUYCCKUX aHAJIU30B

HaYaJIbHBIMHU HaBbIKaMU pa6OTI)I CcOo
CIICUAJIM3UPOBAHHBIM HAaYYHBIM
000pyT0BaHUEM

IIK- 2 Bnagenuem HaBBIKAMU
HCIIOJIb30BAaHNSI COBPEMEHHOMN
arnmaparypsl Ipy TPOBEACHUU
HaY4YHBIX UCCJIETOBAHUI

cucteMoi (hyHIaMEHTAIbHBIX TTOHSATHI
XUMHH.

[TK-3Bi1ageHueM cUCTEMON
(dyHTaMEHTATBHBIX XHUMHYECKAX
MMOHSATHN U METOIOJIOTHYECKHUX
ACTICKTOB XUMUH, POopMaMH U
METO/IaMU HAyYHOT'O ITO3HAHUS

OCHOBHBIMU METOJ]AMH aHAaIN3a 1
00pabOTKH MOTYIEHHBIX PE3yIhTaTOB

[T1K-4criocoOHOCTRIO  TIPUMEHSTH
OCHOBHBIE  €CTECTBEHHOHAYYHBIC
3aKOHBI npu 00CyXIeHUH
MOJTYYCHHBIX PE3YIbTATOB




2. Leab u MecTO AMCUUILIMHBI B CTPYKTYpe 00pa3oBaTe/bHOI NPOrpaMMbl

JuctuminHa « BeICOKOMOJIEKyspHBIE COeTUHEHMsI»U3ydaeTcs Had Kkypce B 8 ceMecTpe.

[lenpto OCBOCHHS IWCHMILINHBI SBISETCS (OPMUPOBAHHWE Y OOYUYAIONIUXCS OCHOBHBIX
0a30BBIX MPEACTABICHUN XUMHUU BBICOKOMOJICKYJIIPHBIX COCIMHEHUN TAaKUX KaK CTEICHb
MOJIMMEPHU3ALIMU, MAKPOMOJIEKYJa, BU/IbI MOJUMEPU3AIMH, HHUIIMUPOBAHKUE, POCT IEMUOOPHIB, I
T.JI. a Takke (popMUpoBaHME 3HAHWN, YMEHUH W HABBIKOB, OTPEICIIIEMBIX COJCpPKaHUEM
0a30BBIX JTUCIUIUIMH, MMO3BOJIIIONIMX OOYJarOIIeMYCsl MOJYYUTh YriyOJICHHBIC KOMILICKCHBIC
3HaHHUS JUIA YCHEITHOW TpOoQeCCHOHAIBHON JHesTeNbHOCTH. Kypc mnpu3BaH 00ecrneduTh
CTYJIEHTOB CHCTEMOM METOJIOJIOTMYECKUX 3HAHUM, HEOOXOJUMBIX I MPUBEACHHUS B €IUHYIO
CUCTEMY TEOPETUYECKUX 3HAHWM, IMOJYYEHHBIX MPU HU3YYEHUH PA3JIUYHBIX XUMHUUYECKUX
JTUCIUILINH, YTO HEOOXOIuMO i (OPMHUPOBAHHUS HAYYHOTO THUIA MBINIIEHUS OYyIyIInuX
XUMHUKOB.

JUis OCBOEHMS JAMCUMIUIMHBI HEOOXOJMMBI KOMIIETEHIMH, C(HOPMHUpPOBAHHBIE B paMKax
W3Yy4YEeHUS CIEAYIOINX JUCIUIUIMH:

b1.b.12 —puznueckas xumMus

b1.b.11 —oprannueckas Xumust

b1.b.15 —xpucrammoxnmus

[Ipn ocBoeHMM NaHHOW AMCHUIUIMHBI TPEOYIOTCS caMble BBICOKME 3HAHHUS, YMEHUS U
HaBbIKM, NpPHOOpETEHHBIE B pe3yJlbTaTe€ OCBOEHHUS BCEX NPEIIIECTBYIONINX AUCHUIUIMH,
OCOOCHHO TaKWX, KaK OpraHuvecKas XUMUs, CTEPEOXUMHMsI, (U3UUecKas XUMUs, MaTeMaTHKa,
uHpopmaruka, pusnka, 001Ias XUMHUsI, HEOPraHUYeCKasi XUMUS U aHAJTUTHYECKask XUMHUS.

3.Conep:kanne padoueii mporpamMmbl (00beM JUCHMIUIMHBI, THNBI M BHAbI Y4YeOHBIX
3aHATHI, Y4eOHO-MeTOAHYECKOoe o0ecreyeHne cCaMOCTOSITeIbHOM Pad0ThI 00y4aloIIUXCs)
Coneprxanne pabodeii mporpamMMsel npenctasiieHo B [Ipumoskernu Ne 1.



4, D oHJ OLIEHOYHBIX CPpEaACTB 10 UM CHUIIJINHE

4.1. IlepeyeHb KOMIIeTEHIUH ¢ yKa3aHUEM 3TanoB X (OPMHUPOBAHHUS B IpoLecce
O0CBOeHHs 00pa3oBaTebHOI MporpaMMbl. Onucanue noka3areseil U KpuTepnes
OlIeHMBAHMS KOMIIETEHIIMI HA PA3JIMYHBIX 3Tanax ux popMupoBaHus, ONMCAHUE KA

OICHUBAaHUSA

Kox u hopmynupoBka KOMIETEHITH

KOMIIETEHIIN A:
OIIK-1 cnocoGHOCTHIO BOCIIPUHUMATD, Pa3BUBATh U MCIIOJIb30BaTh TEOPETUUECKHE
OCHOBBI TPAIMLIMOHHBIX U HOBBIX Pa3J/IelOB XUMHHU IIPH PELICHUH MTPO(PecCHOHATBHBIX 3a1au

Ilnanupyembie Kputepnu onennBannsi pe3yJibTATOB 00y4eHHUsI
pe3yJabTaThl
o0yueHus
YpoBeHb 0cBOEHHS (mokazarenu
KOMIIeTEH I U JOCTHIKEHUS He 3a4eT 3aqyer
3aJaHHOTO YPOBHA
OCBOEHUS
KOMITETEHITHH)
3HaTh: 3aTtpyaHsercs B Nwmeer yerkoe, LENOCTHOE
TEOPETHYECKIE orpeneneHny 6a3oBhIX MIpPEJCTaBIEHUE O
OCHOBBI 0a30BBIX MOHATUHN M POPMYITHPOBKE | COAEpPKAHNH OCHOBHBIX
XUMHNYECKUX OCHOBHBIX 3aKOHOB XUMHH XUMHYECCKUX KYpPCOB U O6IlII/IX
IlepBblii ypoBeHb JUCLUIUINH 3aKOHOMEPHOCTSIX
XUMHUYECKUX MPOIIECCOB,
M3y4aeMBbIX B paMKax
OCHOBHBIX XUMHUYECKHAX
JUCITUTLTIH
YMmers: He ymeer ‘YMeeT nporHo3upoBaTh
BBITIONHSATH KIIaCCH(HUIMPOBATH PE3yIABTATHI HECTOKHBIX
CTaHIapTHBIE BEIIECTBA, COCTABIIATH MOCIIeIOBATENFHOCTEH
JIeWCTBUA CTPYKTYpPHBIE U XUMHWYECKUX PEAKIIUN C
(x1accupukamus | MPOCTPAaHCTBEHHBIC ydeToM 00IImx
BEIIIECTB, (hopMyITBI OCHOBHBIX 3aKOHOMEpPHOCTEH
COCTaBJICHHE CXEM | KJIACCOB OPTAaHWYECKHX M | MPOIECCOB, N3y4aeMbIX B
IIPOIIECCOB, HEOPTraHUYECKUX pamMKax OCHOBHBIX
CUCTeMaTHh3aIus COEMHEHNH, Ha3bIBaTh XUMHYECKUX TUCIIHILTIH

Bropoii ypoBennb

JMAHHBIX U T.IL.) C
y4EeTOM OCHOBHBIX
HOHATUHA U 00IIMX
3aKOHOMEPHOCTEH,
(hopMynupyemMbIx
B paMKax 0a30BBIX
XUMHUYECKUX
JMCIMTUIAH

BEILIECTBA B COOTBETCTBUU
C HOMEHKJIATypoHr
UIOITAK

VYMern:

pelaTh TUITOBBIE
y4eOHbIE 3a/1a41
10 OCHOBHBIM
(6a30BBIM)
XAMHUYECKHUM
MUCLIUIIINHAM

Vmeer pelaTb TUIIOBBIC
3aJa4u U3 0a30BBIX KypCOB
XUMHUH, HO OOITYCKACT
OTACIIBHBIC OIINOKHU

VYMeer pewats 3aauu
MOBBIILIEHHON CIIOKHOCTH U3
0a30BBIX KYPCOB XUMHHU




YpoBeHBb 0cBOeHHS Ilnanupyembie Kputepnu onennBannsi pe3yJibTATOB 00y4eHUs!
Bnaners: He Bnaneer HaBbIkaMu Brnaneer HaBbIKaMH
HaBBIKAMH pabOoTHI | MOMCKa y4eOHOMH KPUTHYECKOI0 aHaIN3a
¢ yueOHoi JUTEPaTyphbl, B T.4., C yueOHOl HHPOpMAIIH IO

Tpernii ypoBeHnn JUTEPATypoi 1Mo UCIOJIb30BAHUEM OCHOBHBIM pa3/ieNaM XUMHH,

OCHOBHBIM 3JIEKTPOHHBIX PECYPCOB (OpMYITUPOBKH BHIBOJIOB U
XUMHYECKUM y4acTHus B AUCKYCCHUH I10
JUCIUIITHAM y4eOHBIM BOITPOCAM




KOMIIETEHIIMA: OIIK-2 BiageHreM HaBbIKAMUA XUMHYECKOTO IKCTICPUMEHTA,
CUHTETUYECKUMU Y aHAUTUTUYECKUMH METOJAMU MOJYYEHHS U UCCIECIOBAHUS XUMUUECKUX

BEIIECTB U PEAKLUI

IInanupyemsbie Kputepnu onennBanus pe3yJibTATOB 00y4eHHUs!
pe3yJabTaThl
o0yueHust
YpoBeHb 0cBOeHHS (nmokazarenu
KOMIIeTeHIIM U JOCTHIKEHUS He 3a4eT 3aqyer
3a/JaHHOT'O YPOBHA
OCBOEHUS
KOMITETEHIHH)
3HaTh: 3arpynHsiercs: B BBIOOpe 3Haer CTaHJapTHbHIE
CTaHJapTHBIE MeTo/ia MOIy4eHus, METOJBl  TIONyYEeHUS,
METOJIbI OTYYEHUs, | WIACHTH(QHUKAINU H uaeHTHGUKaIuu u
uAeHTU(UKAIIH U MCCIIEZIOBAaHNUS CBONCTB WCCIIEZIOBAaHUS CBOMCTB
WCCIIEZIOBAHUS YKa3aHHOTO BEIeCTBa, HE Pa3IUYHBIX rpym
CBOICTB BEIIECTB U 3HaeT TpeOOBaHMI K BEILIECTB u
IlepBblii ypoBeHb | MaTepHasoB,npaBuia | 0hOPMIIEHUIO PE3YIITATOB MaTepuasoB; IpaBHIa

00paboTku 1

3KcnepuMenTa u HopM Th

TEXHUKHA 0€30IIaCHOCTH

Bropoii ypoBenb

ohopmiteHUs npu pabore C HHMHU,

pe3yabTaToOB OCHOBHBIC TpeOOBAHUS

pabotel, HopMEI Th K oopmiteHHIO
pe3yaBTATOB
JKCIIEPUMEHTA

YMmers: He ymeet npoBoauTh NpocToil | YMEET BBINOIHATD

MIPOBOJIUTH MPOCTHIE | aHAJM3 U OAHOCTATUHHBINA JIEMOHCTPAaTHUBHBIE

XUMHYECKHE ONBITHl | CHHTE3 IO TOTOBOI METOAWKE | OMBITHI IO XHUMUU;

TI0 TIpeTaraeMbIM 0e3 oopMIIeHHUS TIPOTOKOJIA OITHO- U

METOIUKAM OIILITOB JIBYXCTaJUMHBIN
CHHTE3 110
npeiaraeMou

METOJUKE C BBIXOJOM
LIEJIEBOTO MPOAYKTa
COTJIACHO 3asIBJICHHOMY
B METOJIUKE;
IIPOBOAUTH
KOMIUIEKCHBII aHaIN3
U MCCIIEAOBaHNE
CBOICTB IMOJIy4EHHBIX
BEILECTB U
MaTepuanoB. Y MeeT
oopmITATH
pe3ynbTaThl
9KCIIEPUMEHTA B
COOTBETCTBHH C
3asBJICHHBIMHU
TpeOOBaHUSIMH

Tpernii ypoBeHn

Baaners 6a30BbIMH
HABBIKAMH
NpoBeJeHNsI
XHMHYECKOT0
JKCIEPUMEHTA U
oopmiIeHHs €ro
pe3yJIbTaTOB

He BinaneeT HaBbIKaMU
CUHTE3a, UJCHTU(UKALINT U
U3Y4YEHUS CBOMCTB OTICIbHBIX
BCIIICCTB

Bnaneer HaBBIKAMU
CHHTE3A,
UICHTU(UKAIIN U
W3YYEHUS] CBOMCTB
BEIIECTB U
MaTepuajoB,
MPaBUIILHOTO
MPOTOKOJIUPOBAHUS
OITBITOB
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KOMIIETEHIMS: OIIK-5 ciocoOHOCTBIO K TIOUCKY, 00pabO0TKe, aHaIH3y HAyqHOM

uHpopManuy 1 GOPMYIUPOBKE HA UX OCHOBE BBIBOJIOB U MPEIOKEHHIHA

Yposen nanupye KpuTtepuu oneHuBanus pe3yJbTaTOB 00y4eHHsI
b OCBOCHHS Mble pe3yJibTaThl
KOMIIETeHIHH oGyuenus He 3auer 3auer
3HATh: OCHOBHEIE 3HaeT TOJILKO 00 OCHOBHBIX | 3HAET O
MepBbiii I/ICTO‘-IHI\/JIKI/I UCTOYHUKAX HH(DOpPMAIMK | JOTIOJTHUTEITBHBIX
Hay4YHOU CETU UHTEPHET HMCTOYHHUKAX MMOTyYCHUS
ypoBeHb uHPOPMAITUH TI0 uHpopmaruu
XUMHH
YMmeTs: YMeeT noian30BaThCs YmMmeer
I0JIb30BAaThCS TOJIBKO CTaHAAPTHBIMU CHUCTEMAaTU3UPOBATh U
B . e4aTHLIMHU U MIOUCKOBLIMHU 000011aTh JaHHBIE,
y;g:::b AIEKTPOHHBIMU porpaMMaMy UHTEpPHETA MOJTYYCHHBIC U3
HCTOYHUKAMH Pa3TUYHBIX HCTOYHUKOB
nHpopmMauu no
XUMHAHU
Bmagers:HaBeikamu | Bnaneet Tonbko HaBEIKaMHu | Brnazeer
MOMCKa U COCTaBJICHUS 3ammpoca CHCTEMaTHYECKHUMU
. TePBUYHOMN HaBBIKAMH ITOMCKA U
Tpernii N
00paboTku 00paboTKK HAyYHOU
YpoBeHb HAy4YHOM U Hay4HO- nHpopmarun
TEXHUYECKOH
nHpopManuu
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KOMIIETEHIIN A:
OIIK-6 B1ageHreM HOPMaMHU TEXHUKH O€30MIaCHOCTH U YMEHHEM Peai30BaTh UX B
71a00paTOPHBIX U TEXHOJIOTUYECKHUX YCIOBHUSIX

VpoBenb Ilnannpyemblie KpuTtepun onennBanus pe3yJibTaToB 00y4eHUsI
OCBOCHHS pe3yJbTaThbl
KOMIIeTEeHIIU M Oﬁy‘{(}l—[l/lﬂ HE 3a4€T 3aveTr
3HaTh: OCHOBHbBIE 3aTpyaHseTcs B 3HAHUU | 3HAET MPUHIIUIIBI
XapaKTEPUCTUKU U OCHOBHBIX ompeneneHus
CBOMCTBA XapaKTEPUCTUK U 9KOJIOTUYECKOU
KOMIIOHEHTOB CBOWCTB KOMIIOHEHTOB 0€301acHOCTH
XUMHUYECKUX XUMHUYECKUX MPOU3BOJICTB,  METOIbI
MPOU3BO/ICTB; TUIIBI | TPOU3BOJICTB; TUIIOB U MPEA0TBPALICHUS
W CTEIECHb CTEIEHU BO3ACHCTBUS BO3MOYHBIX aBapuid
BO3/ICUCTBUS XUMHUYECKUX
[IepBblii ypoBEHB XUMHYECKUX IPEeANPUATHI HA
NPEINPUIATHI Ha OKPYXAIOIIYIO CPENLY;
OKPYXAIOIIYIO npaBuia paboThI Ha
cpeny; mpaBuiIa 000py/TIOBaHUH U
paboThI HA TEXHUKU 0€30MacCHOCTH
000py/TIOBaHUH U
TEXHUKH
0e30MacHOCTH
VYMeTh: VYMeeT ucnoiabp30BaTh YMeeT onpenenarsb
WCIIOJIb30BATh pocTeimme PHUCKH U NIPEIBUIETH
TEXHUYECKUE TEXHUYECKHUE CPEICTBA | MOCIEACTBUS aBAPUH,
cpencrea JUTSl U3BMEPEHUs psijia BO3HHUKAIOILIKE B
Bropoii ypoBenb U3MEPEHUS napameTpoB pe3ynbTaTte OTKasa
OCHOBHBIX TEXHOJIOTMYECKOTO paboThI anmaparypsl
napameTpoB npoliecca, HO JOIYCKaeT
TEXHOJIOTMYECKOTO | OLIMOKHU
npoiecca

Tperuii ypoBeHb

Bnagers HaBbIKaMu
paboTHI Ha
XUMHYECKOM
0o0opynoBaHuUH,
NPUHIIUIIAMA
pacuéra
TEXHOJIOTUIECKHIX
PEKHUMOB

Bnazgeer mpocredmmiMu
HaBbIKaMHU pabOTHI Ha
XHMHYECKOM
00opynoBaHuH,
IPHHIIMIIAMHA pacuéTa
TEXHOJIOTHYECKHX
PEKHUMOB, HO JIOMTyCKaeT
OIIINOKHU

Brnageer meTomamu
pacyera pucKoB
XUMHYECKUX
MIPOM3BO/ICTB,
MIPUHIIATIAMHA
IMArHOCTHKH XMMHUKO-
TEXHOJIOTHYSCKOM
CHCTEMBI
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IT1K-2 BnagenueM HaBbIKaMM MCIIOJIb30BAaHHSI COBPEMEHHOM ammnapaTypsl Ipu
IIPOBEJICHUHU HAYYHBIX UCCIIEIOBAaHUN

Kpurepun oneHuBaHus pe3yibTaTOB 00y4eHUsI

YpoBeHn Ilnanupyemsie
OCBOEHHA pe3yJbTaThl
KOMIIETEeHIINH o0yueHust HC 3a4€T 3aveT
3Hath: 000pyAoOBaHUE | 3aTpyIHSETCS B CaMocCTOATEIBHO
U TIPOTPaMMBI OTIPE/ICIICHUY ¥ Ha3HAYCHUU | TIOJIKITI0YAcT
npeIHa3HAYCHHBIC JJIs1 | KOMIIOHEHTOB IMPUOOpa U KOMITOHCHTHI
MIPOBEJICHUS CUHTE3a U | IPOTPAMM. npubopos. meer
HCCleI0OBaHUE MIPEJICTaBJICHHSI O
Pa3IUYHBIX (PU3HUKO- HOPMAaJILHOM U
. XHUMHYECKUX CBOMCTB KPUTHICCKOM
[IepBb1it
BEIIECTB. peKHMax UX
YpOBEHB
(GyHKIIMOHUPOBAHMUSL.
Crniocoben
JTNarHOCTHPOBATh
MPOCTHIE OIHUOKH
npuOoOpoB U
IPOrpaMM
yIpaBJIeHUs
YMeTh: MpOBOINUTH 3aTpyIHsEeTCs B CamocTosiTenbHO
SKCIIEPUMEHT Ha MIPOBEJICHUH 3KCIIEPUMEHTA | OCYILECTBIISIET BCE
Hay4YHOM Ha HAyYHOM 0OOPYIOBAaHUU | ATAIbI SKCIIEPUMEHT
000pynoBaHuH, HCII0JIb30BAHUU Ha HAyYHOM
MPOBOJUTH 00PaOOTKY | CIEIUATU3UPOBAHHBIX 000pyTI0BaHNH,
Bropoit pe3ynbTaToOB U mporpamm MIPOBOJIUT 0OPabOTKY
YpOBEHb U3MEpEeHMUil ¢ pe3yabTaTOB U
UCIIOJIb30BaHUEM U3MEepeHuil C
CHeIHaTU3UPOBAHHBIX UCII0JIb30BaHHEM
KOMITBIOTEPHBIX CHEeIUAIN3UPOBAHHBIX
IPOrPaMM. KOMITBIOTEPHBIX
IPOrPaMM.
Brnagets: ocHoBamu 3arpynusiercs B moarotoske | CaMoCTOATEIBHO
poOOTIOATOTOBKH JUIst | TPOO U 0OBEKTOB JIJIst crioco0eH
POBEJCHUS MOCIIEAYIOIIETO OCYIIIECTBUTD MOJIHBII
pa3IUUHbIX (UZUKO- UCCIICIOBAHMUSL. LUK
XMUMHYECKUX aHAIIU30B pOOOTIOATOTOBKH
Brnagers: HayanbHBIMU | 3aTpyaHSETCS B TOPSIAKE CriocoGeH K
Tperuii HaBBIKAMU pa0OTHI CO | BKIIOYCHHSI M BHIKITIOUCHHS | MPOBEACHUIO TTOJTHOTO
YPOBCHb CHeIHalIu3UpOBAaHHBIM | pUbopa, CHATHH § [UKJIa paboT Ha
HAy4YHBIM MOKa3aHUN U3MEPEeHUI CHEIUATN3UPOBAHHOM
00opyIoBaHHEM HAyYHOM
000pyI0BaHUU TIPH
MIPOBEJICHUU
AKCIIEPUMEHTOB
HEBBICOKOH
CJIOKHOCTHU
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KOMIIETEHIIN A:
IIK-3 BrageHnem cucteMoil pyHIaMEeHTAIbHBIX XUMUYECKUX MTOHITUH 1
METOI0JIOTMYECKHX aCIIEKTOB XUMHH, (POPMaMU U METOIaMH HayYHOTO TIO3HAHUS

YpoBeHb
O0CBOEHUSA
KOMIIeTEeHIIHU U

ILlnanupyemsle
pe3yabTaThbl
o0yueHust

Kpurepun oneHuBanus pe3yibTaToB 00y4eHUs!

He 3a4€eT

3avger

IlepBblii ypoBeHb

3HaT1b: OCHOBHBIE
[IOHATUSA U 3aKOHBI
XAMAUN

3HaHHs HOCAT
dbparmMeHTapHbIN
XapaxkTep

CdopmupoBanHoe u
CUCTEMaTU3UPOBAHHOE
IIPEJICTaBICHUE O
XUMHYECKOW HayKe

Bropoii ypoBeHb

VYmMmers:IIpumensTs
OCHOBHBIE 3aKOHbI
XUMHUHN

YacTU4HO OCBOEHHOE
YMEHUE peliaTh
CTaHJApTHBIE 33/1a4H HA
IpUMEHEHHE
(byH1TaMeHTaJIbHBIX
XUMAYECKUX TTOHSATHIA U
3aKOHOB

CdopmupoBanHoe
YMEHHE peliaTh
CTaH/IApPTHBIC 337]a91 Ha
MIPUMCHCHHE
byHIaMEHTATHHBIX
XUMHUYCCKUX TIOHITAN U
3aKOHOB

Tpernii ypoBeHb

Bnanerr:Cucremoit
(yH1aMEeHTaJIbHbIX
HOHATUU XUMMUH.

®parmeHTapHoE
BJIQJICHUE CUCTEMOU
(byH1TaMeHTaJIbHBIX
XMUMHWYECKUX MOHATUN

YcneniHoe u cucTeMHOE
BJIQJICHUE CUCTEMOU
byHIaMEHTATHHBIX
XAMHAYECKUX TTOHSITHI
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KOMIIETEHIIUA:
IIK-4 criocoOHOCTBIO TPUMEHATH OCHOBHBIE €CTECTBEHHOHAYUHBIEC 3aKOHBI IPU
00CYXJIEHUH TOJTydYCHHBIX PE3yJIbTaTOB

YpoBeHb 0CBOEHMS
KOMIIeTeHIIHU U

IL1anupyemsle
pe3yabTaThbl
o0yueHust

KpnTepml OICHUBAHUA PE3YyJIbTATOB

o0yuyeHust

He 3a4€eT

3avger

IlepBblii ypoBeHb

3HAaTh: OCHOBHEBIE
3aKOHbI XUMUU U
CMEKHBIX HAyK

HNwmeer npencrasinenue
00 OCHOBHBIX
XUMHWYECKHX 3aKOHaxX

IlonHbIE ¥ CCTEMHBIC
3HAHUS O
€CTECTBEHHOHAYYHBIX
3aKOHaX U
3aKOHOMEPHOCTSIX
Pa3BUTHUS XUMUYECKOMN
HAYKH

YMeThb: NpUMEHSTh

YacTUYHO OCBOEHHOE

CdopmupoBanHoe

OCHOBHBIE YMEHHE MPUMEHSATH YMEHHE pPeliaTh
€CTeCTBEHHOHAYYHBIC | €CTECTBEHHOHAYYHBIC | THITMYHBIE 3a/1a4H,
3aKOHBI U 3aKOHBI CBSI3aHHBIC C
3aKOHOMEPHOCTH MIPUMCHCHHEM
. pa3BUTHS €CTECTBCHHOHAYYHBIX
Bropoii ypoBeHb .
XHUMHYECKON HAYKH 3aKOHOB U
P aHAJIN3e 3aKOHOMEpHOCTEN
MOJTy4YE€HHBIX pa3BUTUA XUMHUYECKOI
pe3yNnbTaToB HAyKH MpU aHalln3e
MOJIy4YE€HHBIX
pe3yabTaTOB
Bnaners: ®parMeHTapHOe YcnemHoe n
OCHOBHBIMH BJIa/ICHUE HABbIKAMU | CHCTEMHO€ BIIaJICHHE
METOJIaMU aHallu3a U | aHajau3a u o0pabOTKM | HaBBIKAMU
00paboTku pPE3YIbTATOB MIPUMEHEHUS
MOJTy4YEHHBIX OCHOBHBIX
Tperwuii yposens pe3yNbTaToB €CTECTBEHHOHAYYHbIE
3aKOHBI U
3aKOHOMEPHOCTEN

Pa3sBUTHUA XHUMHYECKOH
HAaYKHU IIpU aHAJIN3C
MMOJIYYCHHBIX
PE3YyJIbTATOB

KpI/ITepI/IHMI/I OIICHUBAHUA SBJIAIOTCA 68.J'IJ'IBI, KOTOPBIC BBICTABJIAIOTCH IMPCIIOAABATCICM

3a BUJBl JEATENBHOCTU (OLICHOYHBIE CPEJCTBA) MO HMTOraM H3y4deHUss MoJyjied (pasnenoB
JTUCHUIUTAHBI), TIEPEYUCICHHBIX B PEUTHHT-TUIAaHE AMCUUILIUHBL (0715 3ayema. TEKYIIUN
KOHTPOJIb — MakCUMyM 25  OamioB; pyOeXHbI KOHTPOJb — MakCUMyM 25 0aJios,
MOOUIpUTEbHBIE OBl — MakcumyM 10 ).

Ikansl o1eHUBAHUS:

(ons 3auema:
oT 0 10 59 0amIoB — «HE 3aYTECHOY;
oT 60 10 110 GanioB — «3a4TEHOY;
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Kox u ¢hopmynupoBka KOMIETEHIIH

KOMITETEHIUA:
OIIK-1 ciocoGHOCTHIO BOCIIPHHUMATH, PA3BUBAThH M HCIIOJIB30BATh TEOPETUICCKUE
OCHOBBI TPAJIUIIMOHHBIX U HOBBIX Pa3/Ie]IOB XUMHH IPHU PEIICHUH MPO(HecCHOHATBLHBIX 33124

ILnanupyem KpuTtepuu oneHuBaHus pe3yJbTaTOB 00y4eHHsI
ble
pe3yJabTaThl
Vposenn o0y4eHHA
OCBOEHHUA (noxasatenn 2 3
JIOCTHKECHUS 4
KOMIIeTeH («Hey/I0BJIETBOPUT | («yAOBJIETBOpPUTE 5 («oTIM4YHO)
wn 3a/1aHHOTO eTbHOY) AbHOY) («xopo1o»)
YPOBHS
OCBOCHUS
KOMIIETEHIT!
i)
3HaTh: 3arpynHsiercs B Nmeer Nwmeer Nwmeer yerkoe,
TEOPETUYECK | OMPEICICHIH MPENCTABIICHNE O | MPEACTABJICH | IIEITOCTHOE
1€ OCHOBBI 0a30BBIX MTOHSATUN M | COMCPKAHUH ne o MIPEICTaBIICHNE
0a30BBIX (hopMyTUPOBKE OTJICBHBIX COIep)KaHUU | O COIEpPIKAHUH
XUMHAYECKUX | OCHOBHBIX 3aKOHOB | XHMHYECKHX OCHOBHBIX OCHOBHBIX
JUCHMIUIAH | XUMHHU JUCITUTIIINH, 3HACT | YIeOHBIX XUMHYIECKIX
TEPMHUHOJIOTHIO, KYpCOB TI0 KYpPCOB H
OCHOBHBIE 3aKOHBI | XUMHUH, 3HAET | OOIIMX
XUMHH, HO TEPMHUHOJIOTH | 3aKOHOMEPHOCT
. JIOTTyCKaeT 10, OCHOBHBIE | SIX XHMHYECKHX
ITepBnoiit
yPOBEHD HETOYHOCTH B 3aKOHBI U MIPOIIECCOB,
(hopMyIupoBKax MMOHUMAaeT M3y4aeMbIX B
CYIITHOCTh pamKax
o0mmx OCHOBHBIX
3aKOHOMEPHO | XMMHYECKHX
cTel, MUCLIAIUINH
M3ydaeMbIX B
pamKax
6a30BBIX
XUMHUIECKUX
JUCITATLUTNH
YMeTs: Ywmeer Ywmeer Ywmeer Ywmeer
BBITIONTHSTH KJIACCU(UIMPOBATh | UHTEPIPETHPOBAT | COCTABIATH MPOTHO3UPOBAT
CTaHIApTHHIEC | BEIECTBA, b PE3YNBTATHI CXEMBI b PE3YIbTATHI
TEHCTBUS COCTaBIISITh OTHOCHTEIHHO MIPOIIECCOB C | HECITONKHBIX
(xmaccu¢mka | CTpyKTypHBIE U MIPOCTHIX WCIIONB30BaH | TOCIIENOBATENb
s MIPOCTPAHCTBEHHBIE | XUMUYECKUX WeM 3HaHWi | HOCTed
BEIIECTB, thopmymb MIPOIIECCOB C OCHOBHBIX XUMUYIECKUX
COCTaBJICHHWE | OCHOBHBIX KIIACCOB | MCIONB30BAaHHEM | XUMUYECKHX | PEaKIIHii C
B . cxeM OpPTaHUYECKHUX U o0mmx JTUCIUIUIAH, | y4ETOM OOIIUX
ropou IIPOIIECCOB, HEOPTraHWYECKUX MIPEJCTaBICHUI U | HO JIOITYCKAeT | 3aKOHOMEPHOCT
YPOBEHL | o cTemaTnza COCIIMHEHUH, 3aKOHOMEPHOCTEH | OT/IENbHBIS eif mporeccos,
WS JaHHBIX | Ha3bIBaTh BEIIECTBA | , U3yYaEMbIX B HETOYHOCTH | M3y4YaeMbIX B
U T.IL) C B COOTBETCTBUH C paMkax 0a30BBIX | IIpH pamKax
Y4EeTOM HOMEHKJIaTypou XUMUYECKUX (hOpMYIHPOB | OCHOBHBIX
OCHOBHbIX HIOITAK JUCIUTLIMH K€ YCIIOBUM XUMHUYECKUX
TIOHSITHI U OCYUIECTBJIEH | JTUCHUILINH
o0Imx U TAKUX
3aKOHOMEPH MIPOLIECCOB
OCTEH,
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Yposenb | Ilnanupyem Kpurtepuu oneHuBanus pe3yJbTaTOB 00y4eHHsI
dbopmynupye
MBIX B
paMKax
0a30BBIX
XUMHNYECCKUX
JUCIUIIJIMH
Ymers: Ywmeer peathb Ywmeer pelathb Ymeer Ymeer pemiatb
peuiaTtb THUIIOBBIC 3aa4YU U3 THUIIOBBIC 3aa4u peuiaTtb 3aJa4uu
TUIIOBBIE 0a30BBIX KYpCOB u3 6a30BBIX KOMOMHHPOB | MOBBIIICHHON
y‘IC6HBIe XHUMUH, HO KypCOB XUMHNU AHHBIC CJIOKHOCTH U3
3a/1a4M 10 JIOTTyCKaeT 3a/1auu U3 0a30BBIX
OCHOBHBIM OTACIBbHBIC OHII/I6KI/I 6330BI)IX KypCOB XUMHU
(6a30BBIM) KypCOB
XUMNYECKUM XUMHUHU
JUCIMIIJIMHA
M
Bnagers: Bnaneer naBoikamu | Braneer Bnaneer Bnaneer
HaBBIKAMH IIOHUCKa y‘-IG6HOI71 HaBbIKaMH HaBbBIKaMH HaBbBIKaMH
pa60T51 C JIMTEPATYpPHhI, B T.4., BOCIIPOU3BECIACHU A CaMOCTOATEII KPUTHYECKOT'O
yaeOHoit C UCTIOJIb30BAaHNEM | OCBOEHHOTO BHOTO aHanmu3a
JIATEPATYPON | DIIEKTPOHHBIX yaeOHOTO M3YUICHUS yaeOHOI
o pecypcoB MaTepuaa 1o OTIENBHBIX UHpOpMAITUH
OCHOBHBIM OCHOBHBIM paznenos 110 OCHOBHBIM
Tpernii XAMUYECKUM XAMUYECKUM yaeOHOI pasnenam
YPOBeHb | AMCLUIUIMHA JTUCIIHTLTTHAM JTUTEPaTypbl | XHMUH,
M IO OCHOBHBIM | ()OPMYIIHPOBKH
XUMHYECKUM | BBIBOZOB U
MUCIUIUINHA | y4acTHS B
MU JTUCKYCCHH TIO
o0CyXaeHus | y4eOHBIM
OCBOEHHOTO | BOIIpOCam
MaTepuaia
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KOMIIETEHIIMA: OIIK-2 BiageHreM HaBbIKAMUA XUMHYECKOTO IKCTICPUMEHTA,
CUHTETUYECKUMU Y aHAUTUTUYECKUMH METOJAMU MOJYYEHHS U UCCIECIOBAHUS XUMUUECKUX
BEILIECTB U PEaKIUI

[nanupyemsbl Kpurtepuu onennBanus pe3yJibTaTOB 00y4eHUsI
€ pe3yJIbTaThl
Vposens o0y4eHHA
OCBOEHHUA (noxasatemn 2 3
JIOCTHYKCHUS 4 5
KOMIIETeH («Hey/IOBJIETBOPUT | (<yHOBJIETBOpPUTE
3aJJaHHOT'O («xopomio») | («OTJIMYHOY)
1007071 — eJIbHO») JIBHO»)
OCBOEHHS
KOMIMETEHINH)
3HaTh: 3arpynHsiercs B Nmeet oOmree 3Haer 3Haer
CTaHJapTHBIE | BBIOOpE MeTona MPE/ICTaBIIEHHE O | CTaHJAPTHBIE | CTAHAApPTHBIC
METO/IbI MOJTyYCHHUS, MeToJ1ax METO/IbI METO/IbI
MOJTyYeHUS, UJACHTU(DUKALIMK U | TIOJIyYEHHUS, MOJTyYSHHSI, MOJTyYeHHS,
uaeHTU(UKALl | UCCIICTOBAHUS UJACHTU(DUKALMY U | UACHTH(QUKAL] | UICHTU(DUKAILL
HU U CBOWCTB HCCIICIOBAHHUS WU U uu u
WCCIIEIOBAHMS | YKa3aHHOTO CBOWCTB WCCIIEZIOBAaHN | WCCIIEOBAHH
CBOICTB BEILIECTBA, HE 3HAET | OTJEIbHBIX sI CBOMCTB S CBOICTB
BEIIIECTB U TpeOOBaHMIA K KJIACCOB BEILIECTB, | Pa3IWYHbIX Pa3IHYHBIX
MaTepuanoB,n1 | oGopMieHUIO MpaBUIIax rpyI rpyrm
paBuia pe3yabTaToB 6e3omacHoOro BEIIECTB U BEIIECTB U
IlepBblii | 00paboOTKH U JKCIIEPUMEHTA U oOpareHus ¢ MaTepualioB; | MaTEPHUAJIOB;
YPOBHb oopmieHus HopMm Th HUMHU ¥ criocobax | mpaBuia Th TpaBuiIa
pe3yabTaToOB MIpeICTaBICHUS mpu paboTe ¢ | TEXHUKH
paboTHI, pE3yIIbTaTOB HUMH, 0e30MmacHoCT
HopMmbl Th 9KCIIEPUMEHTA OCHOBHbBIE U mpu padote
TpeOOBaHUA K | C HUMH,
0(hOPMIIEHHIO | OCHOBHBIC
pe3ynapTaToOB | TpeOOBaHUS K
AKCIIEPUMEHT | o(hOpMIICHHIO
a, HO pE3yIBTATOB
JIOITyCKaeT 9KCIIEPUMEHT
OTJeNbHbIE a
HETOYHOCTH
Ymers: YMeer npoBOIUTH YmMeer npoBoIUTh | YMeeT Ymeer
MIPOBOJTUTH MIPOCTON aHANN3 U OITHO- U MIPOBOIIUTH BBITIOTHSTH
MpOCThIE OTHOCTaAUMHBIN JIBYXCTaJUNAHBII OIIHO- U JIEMOHCTpATU
XUMHIYECKIE CHHTE3 110 TOTOBOM | CHHTE3 TIO JIBYXCTaIUAH | BHBIC OIBITHI
OITBITHI TIO MeTouKe 6e3 npeJIaraeMoi BIif CHHTE3 110 | 110 XUMUH,
nperaraeMbl | o OpMIICHHS METOJINKE C MpeyIaraeMo | OJHO- U
M METOAMKAM | TIPOTOKOJIA OMBITOB | BBIXOAOM W METO/IMKE C | IBYXCTaIUiH
IEJIEBOTO BBIXOJIOM BIif CHHTE3 10
MPOAYKTa MeHee 5 | IeNIeBOro rpeJyIaraeMo
B . («oTaHO0»)0% MpOAYKTa W METOJIUKE C
ropou OT 3asiBIIGHHOTO B | Oomee 5 BBIXOJIOM
YPOBEHD .
METOJINKE; aHau3 | («oTHuHO»)0 | IeNeBoro
MTOTyYEHHOTO % ot MPOAYKTA
BEIIECTBA OJTHUM | 3asBICHHOTO; | COTJIACHO
U3 CTaH/IapPTHBIX UAeHTU(UKAL | 3aSBJICHHOMY
METOJIOB. U0 U B METOJIHKE;
Homyckaer WCCIICZIOBAHU | MIPOBOJIUTH
OTJEeNbHBIE € CBOMCTB KOMILIEKCHBI
OLIMOKH TIPU MONyYEHHBIX | W aHAIIN3 U
othopmiieHNH BEIIECTB U WCCIIeZIOBaHU
MIPOTOKOJIA MaTEpUaOB. | € CBOWCTB
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3KCIIEPUMEHTA Ymeer MOJTy4EHHBIX
ohopMIATE BEIIECTB U
pe3yabTaThl MaTepuasoB.
JKCIIEPUMEHT | YMeer
ac oopMATh
HEOOJBIINM | Pe3yJbTaThI
KOJIMYECTBOM | SKCIIEPUMEHT
3aMEYaHUN aB
COOTBETCTBHUHU
c
3asIBIIEHHBIMU
TpeOOBaHUSAM
u
Bianers Biraneer naBeikamMu | Bnageer Buaneer Bnaneer
0a30BBIMU CUHTE3A, 6a30BBEIMU HaBbIKaMH HaBBIKAMH
HaBBIKAMHU uAeHTU(QUKAMK U | HaBBIKAMU CUHTE3A, CUHTE3a,
MIPOBEICHUA M3yYEHUS CBOWCTB CUHTE3A, uaeHTHdUKaL | HASHTHUKAL]
XUMHYECKOTO | OTAEIbHBIX UJCHTU(DUKALIMY U | UM U 1707871
JKCIIEpUMEHTa | BEIIECTB M3YyYEHUS CBOWCTB | M3yUECHHUS W3ydeHUs
u oopMIICHUS HECJIOKHBIX CBOWCTB CBOWCTB
TpeTuii | ero BEIIECTB OTIENBHBIX BEIIIECTB U
YPOBEHb | pE3yIbTaTOB KJIIaCCOB MaTepuasoB,
BEIIECTB MPaBHJIHOTO
(MaTepuanoB) | MPOTOKOIHUPO
, BAHUS
MPaBUJIBHOIO | OIBITOB
MIPOTOKOJIUPO
BAHUS
OIBITOB
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KOMIIETEHIIN A:

OIIK-5 criocoGHOCTBIO K TMOKUCKY, 00paboTKe, aHATN3y HAyYHOH MH(POPMALIUH U
(hopMyIUPOBKE Ha UX OCHOBE BBIBOJIOB U MPEIJIOKEHUI

Yy ILnan Kpurtepuu oueHuBanusi pe3yabTaToB 00y4eHHU s
POBeHb upyemble
OCBOEHU | pPe3yJbTaThl 2 3 4 5
q 06ydenus («HeynoBJIETBOPH | (KyAOBJIETBOPHUT | («XOPOWIO | (KOTJIHYHO»)
KOMIIETe TeJIbHOY) eJIbHOY) »)
HIUHA
3HaTh: 3HaeT TOJILKO 00 3HaeT NpUHIMIBL | 3HAET 3HaeT 0
OCHOBHEIE OCHOBHEBIX CHCTEMAaTH3allM | OCHOBHEIC | JIOIIOJHUTEIb
HCTOYHUKHU HMCTOYHHKAX HAyIHOM MEPHOINY | HBIX
IlepBblii | HaydHOU uH(popMaluu ceTu | UHpopMaluu €CKHe HMCTOYHHMKAX
ypoBeHb | UH(GOPMAILMU | HHTEPHET H3JIaHUS MOTY4YCHUS
110 XUMHH IO TEME uHpopmaruu
Hay4HOU
JIeSITEILHO
cTH
YMmeTs: Ymeer YmMmeer YmMmeer VYmeer
MOJIb30BAThC | IOJL30BATHLCI MOJI30BAaTHCS MOJIB30BAaT | CUCTEMATU3U
o TOJIBKO KaTaJJOroM bCSI poBath 1
MEYaTHBIMU | CTaHJAAPTHBIMU Hay4YHOU Bbubanore | 0600marTe
B . u [IOUCKOBBLIMU OnOIMOTEKOM KO e- JIaHHEIE,
Topou SJIEKTPOHHBI | TPOrpaMMaMu library MOJTyYEeHHBIE
YPOBEHE WHTEpHETA ns3
HCTOYHHUKAM Pa3IUYHBIX
n HCTOYHUKOB
uHbopmauu
10 XUMUHU
Bnaners:naB | BnageeTr ToJIBKO Bnaneer Bnaneer Bnaneer
BIKAMU HaBBIKAMU HaBBIKAMU HaBBIKAMM | CHCTEMATHYE
IoMcKa 1 COCTaBJICHUSA MoucKa MoucKa CKHUMU
T . NEePBUYHOM 3amnpoca uHpopmaruy B uH(popMall | HaBBIKAMU
periu 00paboTku yueOHBIX Uy B MOUCKA U
YPOBCHE HAy4YHOU U H3JaHUAX HAay4YHBIX | 00paboOTKH
Hay4YHO- NepUoOaNY | HAYYHOU
TEXHUYECKOH eCKHUX uHpopmaruu
nHbopmauu H3JaHUAX
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KOMIIETEHIIN A:

OIIK-6 B1ageHneM HOPMaMHU TEXHUKH O€30MaCHOCTH U YMEHHEM PEaIn30BaTh X B
712a00paTOPHBIX U TEXHOJIOTHUYECKHX YCIOBUSIX

Inanupyem | Kpurepuu oueHuBaHus pe3yaibTaToOB 00y4eHUsI
YpoBeHb
ble
OCBOEHUSA pesyabTar |2 3 2 5
KoMIieTe
HIHE bl 00Y4eHHS | («HeyA0BJIETBOPH | (<YAOBJETBOPHT | («XOPOMLIO») | (KOTJIHYHO
TeJIbHO») €JIbHO») »)
3HAaTh: 3arpyHseTcs B Nmeet ob1iee 3Haer 3Haer
OCHOBHBIE 3HAHUU OCHOBHBIX | MPEJCTaBIECHUE OCHOBHBIE TIPUHIIATIBI
XapaKTEPUCT | XapaKTEPUCTUK U 00 OCHOBHBIX MPUHIMIIEI | OTIpENIeTICHU
WKH 1 CBOWCTB XapaKTEPUCTUK U | OpraHu3amu | s
CBOICTBa KOMIIOHEHTOB CBOICTB 51 JKOJIOTHYEC
KOMIIOHEHTO | XUMHYECKHX KOMIIOHEHTOB XUMHUYECKOT | KOU
B MIPOU3BOJICTB; XUMUYECKUX 0 0e30MmacHoC
XUMUYECKUX | TUTIOB M CTETICHU MIPOU3BOJICTB; MPOU3BOJICT | TH
MMPOU3BOJICT | BO3JICHCTBHS TUTIOB U CTETICHU | Ba, MIPOU3BOJICT
B; THUIIBI U XUMHUYECKUAX BO3JICUCTBUS periiaMeHT | B, METOIbI
CTETNeHb MPEANPUITHI Ha XUMUYECKUX u peaoTBpa
I . | BO3ICHCTBUSA | OKPYKAIOIIYIO MPEANPUATHA HA | TEXHUYECKU | MIEHUS
CPBRIN 1 vraeckux cpeny; mpaBuiIa OKPYXKAIOIIYIO € CpeIICTBA, | BO3MOYHBIX
ypoBeHe NpeAnpusITH | paboThI HA cpeny; mpaBuia | HEOOXOIUM | aBapuid
i Ha 000pyTIOBaHUH U paboTHI HA bIC IS
OKPYXAaIOIly | TEXHUKH 000py/I0BaHUU U | KOHTPOJIS U
10 cpeny; 0e30MacHOCTH TEXHUKH YIPABJICHUS
MpaBHJIa 0e30macHOCTH TEXHOJIOTUY
paboThl HA €CKUM
obopynoBax MIPOLIECCOM
1707871
TEXHUKHU
0€e30MmacHOCT
u
YMeTs: Ymeer Ymeer YMmeer YMmeer
UCII0JIb30BAT | UCMOJIb30BaTh UCII0JIb30BATH BBIOMpATh ONpenesATh
b npocTeiine OCHOBHBIE TEXHUYECKU | PUCKHU U
TEXHUYECKU | TEXHUUYECKUE TEXHUYECKUE € CpelICTBAa | MPEIBUJIETh
€ CpelcTBa | CpeAcTBa JJis cpencTsa ajs u MOCJIEACTBU
U3MEPEHHST | U3MEpEeHus psja U3MEPEHUS Psiia | TEXHOJIOTUU | S aBapHH,
Bropoii | OCHOBHBIX napameTpoB napameTpoB C yu4eToM BO3HHUKAIOII]
YPOBEHb | IapaMeTPOB | TEXHOJIOTHYECKOTO | TEXHOJOTMYEcKor | 6e30macHoC | ue B
TEXHOJIOTHY | Tpolecca, HO 0 mpouecca, HO TH UX pe3ynbTare
€CKOTO JOTTyCKaeT JIOTIyCKaeT MPUMEHEHU | OTKa3a
nporecca OLIMOKH HeOoJIbIINe b paboThI
HETOYHOCTHU anmnaparyp
bl
Bnanets Bnaneer Bnaneer Bnaneer Bnaneer
Tperuil | HaBBIKAMU IpOCTEUILINMHU 0a30BBIMH MeToaMu MEeTOaMu
ypOBeHb | pabOTHI HA HaBbIKaMU pa0OTHl | HABBIKAMH BBIOOpaA pacuera
XUMUYECKOM | HA XUMHUYECKOM paboThI Ha panuMoHaIbH | PUCKOB
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obopynoBaH
HH,
IpUHIOHUIIaAM
U pacyéra
TEXHOJIOIn4
C€CKHUX
peXUMOB

000pyI0BaHUHY,
NPUHIUIIAMA
pacuéra
TEXHOJOTHYECKUX
PEKUMOB, HO
JOITYCKaeT
OIITNOKH

XUMHUYECCKOM
000pyI0BaHUH,
puHIUIIaMu
pacuéra
TEXHOJIOTUYCCKHN
X pEXKUMOB U
JOITYCKaeT
HeOoJIbIIINe
HETOYHOCTHU

BIX
TEXHOJIOTUY
€CKUX CXEeM
MIPOU3BOJICT
Ba U
MeTOaMu
YTHIIM3ALUN
OTXOJIOB
MIPOU3BOJICT
Ba

XUMHUYCCKHU
X
MIPOU3BOACT
B,
HpI/IHHI/IHaM
nu
JUArHOCTHUK
U XUMHUKO-
TEXHOJIOI'NY
eCKOM
CUCTEMBI
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IIK-2 BnagenueM HaBbIKaMM HCIIOJIb30BAaHHSI COBPEMEHHOM ammnapaTypsl Ipu
IIPOBEICHUHU HAYYHBIX UCCIIEIOBAaHUN

YpoBen KpuTtepuu onieHUBaHus pe3yJIbTATOB 00y4eHUsI
b ILlnanupyem
OCBOEHH ble 2 3
i PEYIALTATBL | ((peynopaeTBop | («yp0BJeTBOP 4 >
KoMmere | 00y4eHHs HTEAbHOY) HTENbHOY) («xopouio») | («OTIIHYHO»)
HIIUH
3HaTh: 3arpynusiercs B | CamocrositensH | Camocrositen | CamocTosiTen
00OpYJIOBaHU | OMPENENICHHH U | O ONIpEIeIsieT BHO BHO
en Ha3HAuYCHHUH KOMIIOHEHTHI oTpeseNsieT | MOAKIIoYaeT
MIPOTPaMMBbI KOMIIOHEHTOB npubopoBlIMee | KOMIOHEHTHI | KOMIIOHEHTBI
npeAHa3Haye | npubopa u T puOOpOB. puOOpPOB.
HHBIE A IPOTPaMM. npexacrasienus | Mmeer Nwmeer
MIPOBEACHUS 0 HOPMQJIGHOM | TIPEJCTABIICH | MPEICTABIICH
CHHTE3a U peXHIME UX usi 0 us 0
WCCIIeIOBaHU (YHKIIMOHUPOB | HOPMAITFHOM | HOPMAJIEHOM
TepBeiii € pa3IMYHBIX aHUs TIPH peKHME UX "
YPOBEHb ¢buzuko- IIPOBEACHUH (GYHKIHOHUD | KPUTUYECKOM
XUMHYECKHAX OTJIENTEHBIX OBaHUSI. peKUMax UX
CBOICTB ornepanui [Ipumenser (GYHKITMOHUD
BEIIECTB. KOMITBIOTEPH | OBAHHUS.
ble Crniocoben
IpPOrpaMMbl | IUarHOCTUPO
TUIs BaTh MPOCTHIE
VOpaBJICHUS | OIIUOKH
npudopom puOOPOB U
pOrpaMm
yrpaBICHUS
YMeTs: 3arpynusierca B | [IpoBoaut [IpoBoaut CamocTosiTen
MIPOBOJIUTH IPOBEJICHUU OT/IeIbHbIC OT/eJbHbIC BHO
SKCIEPUMEHT | HKCIEPUMEHTA Ha | Olepalyu B Omepaluu B | OCYIIECTBIIsIE
Ha HAYYHOM | HAyYHOM X0J1e XoJe T BCE ATaIlbl
obopynoBanu | oOopynOBaHUU JKCIIEPUMEHTa | IKCIEPUMEHT | SKCIIEPUMEHT
U, IPOBOJIUTH | UCIOJIL30BAHUU | HA HAYYHOM a Ha HAYYHOM | Ha HAYYHOM
00paboTKy CHelHalu3upoBa | 00OpyaoBaHUM | 000pyAoBaHH | 000pyIOBaHU
pe3yNnbTaTOB | HHBIX IporpamMMm | 6e3 o0paboTku | u 6e3 1, TIPOBOJTUT
Bropoii Y U3MEPCHHM pe3yJIbTaToB 00paboTKn 00paboTKy
YPOBCHb c U3MEpEeHuil B PE3YIbTATOB | PE3YILTATOB
UCIOJIb30BaH CHELHATU3UPOB | U3MEPEHUN B | U U3MEPEHUM
ueMm AHHBIX crenuaiu3up | ¢
CreLUaINU3HUp KOMIIBIOTEPHBIX | OBAaHHBIX MCIOJIb30BaH
OBaHHBIX mporpaMmax. KOMIIBIOTEPH | UEM
KOMIIBIOTEPH BIX CHelHaIn3up
BIX MporpaMMax. | OBaHHBIX
Iporpamm. KOMIBIOTEPH
BIX
IPOTPaMM.
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Bnaners: 3arpynHsercs B | Boinonnser Camocrosren | Camocrositen
OCHOBaMH HOJIrOTOBKE P00 | OTJENbHBIC BHO BHO
npoOOnoaroT | M OOBEKTOB /Ui | ONEpaIlH B BBIIIOJIHSET crocoOeH
OBKH JUIA HOCTIEIYIOLIETO | XO/e OOJIBIIMHCTB | OCYILIECTBUTH
MPOBEICHUSA HCCIIENOBAHUS. npoOONOATOTOB | O OMEPALUd B | MOJHBIA UK
pa3IUYHbIX KU. xoJ1e poOONnoAroT
¢buzuko- poOONOAroT | OBKU
XUMUYECKUX OBKH
aHaJIN30B MPOCTHIX
00BEKTOB
Braners: 3arpyansiercs B | [IpoBoaut Camocrosaren | CnocoOeH K
HavaJIbHBIMH | TIOPSIZIKE U3MEPEHUs, He | bHO FOTOBHUT | IIPOBENICHHIO
HaBBIKAMH BKITIOYCHUS U crocobeH npubop K MIOJTHOTO
paboThI co BBIKITIOUCHHS U3MEHSTh 3aIycKy, IUKIIa padoT
CHenuaNu3up | Mpuodopa, CHATUH | MMapaMeTphl KOHTpOJIUpYye | Ha
OBaHHBIM NOKa3aHUH npubopa. T ¥l I3MEHSET | CIICIUATTU3UD
Tperuii HAyYHBIM M3MEpEeHU napameTpsl OBaHHOM
yPOBEHb o0opynoBaHu npubopa B HAayYHOM
eM X0J1e 06opynoBaHU
OKCTIEPUMEHT | U TIPH
a. MIPOBEACHUHT
IKCTIEPUMEHT
OB
HEBBICOKOU
CJI0KHOCTH
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KOMIIETEHIIN A:

IIK-3 BrageHnem cucteMoil pyHIaMEeHTAIbHBIX XUMUYECKUX MTOHITUH 1
METOI0JIOTMYECKHX aCIIEKTOB XUMHH, (POPMaMU U METOIaMH HayYHOTO TIO3HAHUS

YpoBensb | Ilnanupye KpuTtepun onennBanus pe3yJabTaToB 00y4eHUs1
0CBOCHU Mble
A pe3yjbTar 2 3 4 5
KoOMIIeTe BbI («HeymoBJIeTBOp | («yAOBJIETBOPH («<xopomo») | («OTIHTHOY)
HIHH o0yueHus HUTEJIbHOY) TeJbHOY)
3HaTh: 3HaHUS HOCST 3nanue 6a30BbIX | B mienom Cdopmupona
OcHoBHbIE | ()parMEHTapHbIN | U HOHATUN U chopMUpOBa | HHOE U
TIOHSATHUS U XapaxkTep 3aKOHOB HHBIE 3HaHUSI | CUCTEMaTU3HP
3aKOHBI XUMUYECKON 0 CUCTEME OBaHHOE
XUMUHU HayYKH. dbyHIaMeHTa | MpeACTaBICHU
IlepBbiii JIBHBIX eo
YPOBe€Hb XUMUYECKUX | XUMHUYECKOM
TIOHSTHUH, HayKe
coaepxKaniue
HEKOTOPBIC
poOebl.
VYwmerw:Ilpu | Hactuano B uenom B nenom Cdopmupona
MEHSITh OCBOEHHOE YCTIENIHO, HO HE | YCIIEUTHOE, HHO€ YMEHHUE
OCHOBHBIE YMEHUE PelaTh CHCTEMHOe HO pemarb
3aKOHBI CTaHJapTHbIE YMEHUE PellaTh | COAEpIKAIIUE | CTAHIAPTHBIE
XUMUU 3a/1a4u Ha CTaHJapTHbIE OTJCIIbHBIE 3a/1a4y Ha
IIPUMEHEHHE 3a/1a4u Ha poOeIb IIPUMEHEHHE
byHIaMEHTAIBHBI | TPUMEHEHNE yMeHUe dbyHIaMeHTaN
Bropoii X XUMHYECKHX dbyHIaMeHTallbH | penarb BHBIX
YPOBE€Hb MOHATUHN U bIX XMMUYECKUX | CTAHJAPTHBIE | XUMUYECKUX
3aKOHOB MOHATUHN U 3a/1a4u Ha MOHATUN U
3aKOHOB IIPUMEHEHUE | 3aKOHOB
dbyHIaMeHTa
JIBHBIX
XUMUYECKHUX
MOHSITHH U
3aKOHOB
Bnaners:Cu | @parmentapHoe B niei1om B nenom YcneniHoe u
CTEMOH BIIaJICHUE YCHEIIHOE, HO YCHEIIHOE, CHCTEMHOe
dbyHIaMeHT | cucTeMoi HE CHCTEMHOe HO BJIaJICHUE
aNbHBIX dbyHIaMeHTalbHBI | BIaJICHHE cojeprauiee | CUCTEMOM
MOHATUN X XUMHUUYECKHX CUCTEMOU OT/EJIbHbIE byHIameHTan
XUMUHU. MOHATUI dbyHIaMeHTalbH | TPOOEIBI BHBIX
BIX XUMUYECKUX | WIH XUMHUYECKUX
Tpernit MOHATUN COIIPOBOXKJA | HMOHATUI
YPOBEHb roleecs
OTACIbHBIMU
omuoKaMu
BJIAJICHUE
CHUCTEMOM
bynaameHTa
JIBHBIX
XUMHUYECKUX
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HOHSATUHN
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KOMIIETEHIIN A:

KAPTA KOMIIETEHIIUN

ITK-4 criocoOHOCTBIO TPUMEHATH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI TIPU
00CYXJIEHUH TOJTy4CHHBIX PE3yJIbTaTOB

YpoBen Kpurtepuu ouennBanusi pe3yJbTaToB 00y4eHHs
b ILlnanupyem
OCBOCHH ble 2 3
i PEYIALTATBL | ((yeynoBaeTBOp | («yA0BJIETBOPH 4 >
KoMmmere | o0y4YeHHs HTeInR0Y) TeTEHOY) («xopouio») | («OTJIHMYHO»)
HIMU
3HaTh: Nwmeer 3Haer 3HaHue 0 [TonHble u
OCHOBHbIE IpeJICTaBICHNE HEKOTOpBIE €CTECTBEHHO | CUCTEMHbIE
3aKOHBI 00 OCHOBHBIX HOHSTHS U Hay4YHBIX 3HAHUA O
XUMUHU U XUMHYECKUX 3aKOHBI XUMUHU | 3aKOHAX U €CTECTBEHHO
CMEXHBIX 3aKOHax U CMEXXHBIX 3aKOHOMEPHO | HayYHBIX
HayK HayK CTSIX 3aKOHAaX U
Mepbsiii pasBUTHA | 3aKOHOMEPHO
XUMHYECKON | CTAX
ypoBeH® HayKH B pa3BUTHS
LEJIOM XUMHYECKON
MOJIHBIE, HO HayKH
coaepxar
HEKOTOPBIE
pOOEIIBI.
YMeTs: YactuuHo B nenom B nenom Cdopmupona
MIPUMEHSATH OCBOEHHOE YCHEIIHO, HO HE | YCIIELIHOE, HHOE YMEHHE
OCHOBHBIE YMCHHE CHCTEMHOe HO pemars
€CTECTBEHHO | IPUMEHSATH YMEHUE PellaTh | COAEpKalllhue | TUIIUYHBIE
Hay4HbIE €CTECTBEHHOHAYY | TUIIMYHBIC OT/EJIbHbIE 3a/1a4y,
3aKOHBI U HbIE 3aKOHBI 3a/1a4y, poOeIIbI CBSI3aHHBIE C
3aKOHOMEPHO CBSI3aHHBIE C yMEHUue IIPUMEHEHHE
CTH Pa3BHUTHS 00paboTKO# 1 pemarhb M
B . | XxuMuueckou aHaJIN30M TUNHWYHbIE €CTECTBEHHO
Topou HayKu IIpU MOJY4EHHBIX 3a/1a4u, Hay4HbIX
YPOBEHE | ranuse pe3ynbTaTOB CBSI3aHHBIE C | 3aKOHOB U
MOJTY4YEHHBIX 00paboTKOl | 3aKOHOMEPHO
pe3ynbTaToB Y aHAJIU30M | CTel
MOJIYYECHHBIX | pa3BUTHUSA
pe3ynbTaTOB | XUMHYECKOM
HayKu IIpU
aHaJIn3e
MIOJIyYEHHBIX
pE3YIABTATOB
Bnagers: ®parmenraproe | B nenom B nenom Ycneurnoe u
OCHOBHBIMM | BJIaJIEHUE YCIIEIIHOE, HO YCIIEIIHOE, CHCTEMHOe
METOAaMHU HaBbIKaMU HE CHCTEeMHOe | HO BIIaICHHE
Tpernii | aHanusa u aHaJIn3a u BJIa/ICHUE COJZieprKalllee | HaBbIKaMU
ypoOBeHb | 00paboTKH 00paboTku HaBbIKaMU OT/IEIbHbBIE IIPUMEHEHHUS
MIOJIyYEHHBIX | PE3yJIbTaTOB aHaJIM3a u npoOesbl UM | OCHOBHBIX
pe3ynbTaToB 06paboTku COINIPOBOXkJA | €CTECTBEHHO
pe3yJIbTaTOB IOLIEECs Hay4yHbIE
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OT/ICTHHBIMU
oImMnoKamMu
BIIQJICHUC
HaBBIKaMU
aHaJIM3a |
00paboTku
pe3yabTaTOB

3aKOHBI U

3aKOHOMCPHO

cTen
pa3BUTHA

XUMUYECKOU

HayKH IIpU
aHaJIn3e

MOJTYYCHHBIX
pe3yJabTaTOB

Kputepusmu orieHUBaHMs SBJISIOTCS Oalljibl, KOTOPBIE BBICTABIIAIOTCS IpENogaBaTesieM
3a BUJBI JIEATEILHOCTH (OIICHOYHBIE CPEACTBA) MO HTOTaM H3YYEeHHs] MOMAYJIeH (pa3ienoB
JUCLMIUIMHBI), MEPEUYUCICHHBIX B PEUTHUHI-IUIAaHE JAUCUUIUIMHBL (074 JK3aMeHa: TEeKyIUn
KOHTpoJb — MakcuMyM 40 O0amioB; pyOexHBIH KOHTpoidb — MakcuMym 30 Oaios,

MOOIIPHUTETbHBIE 0auTbl — MakcumyM 10 ).
[[Ixanel OllEHUBAHUS:
(0ns1 ox30MeEHQ:
oT 45 10 59 6aNIOB — «yIOBIETBOPUTEITHHOY;
oT 60 10 79 6aIIOB — «XOPOTION;
oT 80 6aI0B — KOTIUIHOY.
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4.2. TunoBble KOHTPOJIbHBIC 3aIaHUs WJIN UHBIEC MaTE€pUuaJbl, He06X0}II/IMbIe AJIsi OHCHKH
3HaHl/II71, yMeHHﬁ, HaBBIKOB M OIIbITA JEATEJIbHOCTH, XaPAKTECPU3YIOLIUX 3TAIIbI
(l)OpMHpOBaHHH KOMIIeTEHIIMii B nmpouecce OCBOCHUs 06pa30BaTeJ’ILHOﬁ nporpaMmmabl.
MeToauueckue MaTepualbl, ONPEaC/IAIOIHUE MPOUEAYPbI OHCHUBAHUS 3HaHI/II71, yMeHHﬁ,
HaBBIKOB H OIIBITA T€ATEC/ILHOCTH, XaPAKTECPUIYIOIIHUX ITAIlbI (l)OpMHpOBaHI/IH

KOMIIeTeHII M

OTarnbl Pesynbrarel 00yueHus dopMupyeMasi KOMIIETSHIIHS (C YKa3aHHEM OrneHOYHBIE
OCBOCHHSI K0J1a) cpencTBa
OIIK-1 cnocoOHOCTHIO BOCIPUHUMATb, JOTIYCKH K
SHaHWA TEOPETUYECKUE OCHOBBI Ppa3BUBATh M MCNOJb30BATh paboTtam,
0a30BbIX XUMHYECKHX TCOPETUICCKMEC OCHOBBI TPAJUIIUOHHBIX U | KOJJTOKBHYMBI
AMCIHILIMH HOBBIX Pa3[€lIOB XUMUU [IPU PELIEHUN
npodeccuoHalbHBIX 3a7a4
CTaH/IaPTHBIC METO/BI OIIK-2 BasenneM HaBBIKAMU JTOTTYCKH K
MOJTyIEHHS, XUMHUYECKOTO IKCIIEPUMEHTA, paboTtam,
UICHTU(DHUKAIIIH 1 CUHTETUYECKUMH U AaHATUTUYECKUMHU KOJUTOKBUYMBI
UCCIIEI0BAHUS CBOICTB METOJaMU NOJIy4E€HHUs U UCCIIETOBAHUS
BELIECTB U XUMHYECKUX BEIIECTB U PEAKIUi
MaTepuaoB,lIpaBHIa
00paboTku 1 ohopMIIECHUS
pE3yIBLTaTOB PabOTHI,
HopMmbl Th
OCHOBHbBI€ HCTOYHHUKHU OIIK-5 crmocoOHOCTHIO K TIOHCKY, JTOTYCKU K
Hay4YHOU MH(pOpMaUU 00paboTKe, aHAIM3y HAYYHOU paboTtam,
110 XUMUHU uHpopMauu 1 GOPMYITHUPOBKE HA UX KOJUIOKBUYMBI
OCHOBE BBIBOJIOB U MPEIOKEHUI
ocHoBHbIE Xapakrepuctuku | OIIK-6BnageHreM HOpMaMHu TEXHUKH JOIIYCKH K
1 CBOWMCTBAa KOMIIOHEHTOB 0€30MacHOCTH U YMEHHUEM pealln30BaTh paboTtawm,
XUMHYECKHMX TPOMXBOJCTB: | X B JJAOOPATOPHBIX U TEXHOJIOIMUYECKUX | KOJJIOKBHYMBbI
THITBI ¥ CTETIEHb YCIOBHUSIX
BO3JICUCTBHS XUMHUIECKHX
NpEANpUATANA Ha
OKPY’KaIOIYIO CPENy;
IpaBmia paboTHI HA
000pyIOBaHHU B TEXHUKH
Oe3omacHOCTH
o0opyJ0BaHuE U [1K- 2 BnaneHueM HaBbIKAMHU JOITYCKH K
IIPOTPAMMBI HCIIOJIb30BAaHUSI COBPEMEHHOM paboTam,
IIpeAHa3HAYEHHbIE IS arnmaparypsl Ipy IPOBEACHUN HAYYHBIX | KOJUIOKBUYMBI
IIPOBEICHMS CUHTE3a U HCCIIEIOBAHUI
HCCIIE0BaHue
paszinnuHbiX X CBOMCTB
BEILIECTB.
OCHOBHBI€ MOHSTHUS U [TK-3Bnanenuem cucremoi JOTTYCKH K
3aKOHBI XUMHUH (GbyHIaMEHTATbHBIX XUMUYECKUX paboTtawm,
MOHATUN U METOJOJIOTMYECKUX ACTIEKTOB | KOJUIOKBUYMBI

XUMUH, GOPMaMU ¥ METOJJTAMH HAYYHOTO
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ITO3HAHUA

OCHOBHBIE 3aKOHBI [TK-4crocoOHOCTHIO IIPUMEHATD | JOIIYCKU K
XMMHH U CMEKHBIX HAYK | OCHOBHBIC €CTECTBCHHOHAYYHBIE 3aKOHBI | paboTam,
npu 00CYXICHUHI MOJTYYCHHBIX | KOJUIOKBUYMBI
pe3yJIbTaToB
YMEHHUS BBITIOJIHATH CTAaHJAPTHbIC OIIK-1 crioco6HOCThIO BOCIPUHUMATH, JIOTTYCKH K
AericTBus (KTacCHUKALWMS | pa3BUBATh M MCIOJIB30BaTh paboTtam,
BCILICCTB, COCTABIICHNE TEOPETHUYECKHE OCHOBBI TPAIUIMOHHBIX H | KOJUIOKBUYMBI
CXCM ITPOLECCOB, HOBBIX Pa3JI€IOB XUMHH TIPU PEIEHUH
cUCTeMaTu3alus JaHHBIX U 1po (beCCI/IOHaHI)HLIX sa1au
T.I1.) C Y9€TOM OCHOBHBIX
IIOHATHH 1 00IHX
3aKOHOMEPHOCTEN,
(hopMyTHUPYEMBIX B paMKax
0a30BBIX XUMHYECKUX
JAUCHUIIIINH
periaTh TUIOBEIE YIeOHbBIC JOITYCKH K
3a71a4u 10 OCHOBHBIM pa60TaM’
(6a30BBIM) XUMHYECKUM KOJITOKBHYMBI
AUCHUIIIIMHAM
[IPOBOIUTE IIPOCTHIC OI1K-2 BmageHneM HaBLIKAMU JOTIYCKH K
XUMHYCCKHUE OIBITBI 11O XUMHUYECKOT'O DKCIIEPUMEHTA, paboTtam,
HpeIaraéMbM METOIMKAM | cHHTETUYECKHUMU U aHATUTHYECKUMHU KOJIJIOKBUYMBI
METOJaMU NOJIy4E€HHUS U UCCIIEIOBAHUS
XUMHUYECKHX BEIECTB U PEAKIIHM
TOJIb30BaThCS OIIK-5 crmocoOHOCTHIO K TIOHCKY, JIOTTYCKH K
NeYaTHBIMHU 1 00paboTKe, aHAIM3y HAYYHOU paboTtam,
3EKTPOHHBIMHU uH(popMauu 1 GOPMYITHUPOBKE HA UX KOJIJIOKBUYMBI
HMCTOYHUKAMHU OCHOBE BBIBOJIOB U MPEIOKEHUI
uHGOPMAIIUU IO XUMHH
ucnonb3oBarh Texuudyeckue | OITK-6BnageHrnemM HopMamMu TEXHUKU JIOITYCKH K
CpeaCTBa Ul USMEPCHUA 0€301MacCHOCTH M YMEHHUEM pean30BaTh pabortam,
OCHOBHBIXIIApaMETPOB UX B 1a0OPATOPHBIX U TEXHOJIOTMYECKUX | KOJUIOKBHYMBI
TECXHOJOT'HYECKOI'0 YCIOBUSX
nposecca
npoBoauTh 3kcniepuMmeHnT | [1K- 2 Bnagenuem HaBbikamu JIOITYCKH K
Ha HAy4YHOM UCII0JIb30BaHUs COBPEMEHHOM paboTtawm,
o0opynoBaHuH, anmnapaTypsl Ipy MPOBEACHUN HAYYHBIX | KOJUIOKBUYMBbI
MPOBOAUTH 00PabOTKY UCCIIEeI0BaHUI
pEe3yNbTaTOB U
MU3MEPEHUM C
MCIIOJIb30BaHUEM
CHELUaTU3UPOBAHHBIX
KOMITbIOTEPHBIX
MIPOrpaMM.
MIPUMEHSATH OCHOBHBIE [TK-3Bnanenuem cucremoi JIOTTYCKH K
3aKOHBI XUMUHU GyHIaMEHTATbHBIX XUMUYECKUX paboTtawm,
MOHSATUN U METOJI0JIOTUYECKUX aCIIEKTOB | KOJUIOKBUYMBbI

XHUMMHU, (bOpMaMI/I U MCTOAaMH HAYIHOT O
IIO3HAHUA
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MIPUMEHSATH OCHOBHBIE [MK-4cniocoOHOCTRIO MPUMEHSATD | JOMYCKU K
€CTECTBEHHOHAYYHBIE OCHOBHBLIC CCTCCTBCHHOHAYUYHBIC 3aKOHBI pa60TaM,
3AKOHBI U npu o0CyXIeHIH MOJIYYCHHBIX | KOJUIOKBUYMBI
3aKOHOMEPHOCTH PE3yTIbTaTOB
Pa3BUTHUS XUMUYECKOM
HAyKU [IpU aHaJIu3e
MOJTYYeHHBIX
pe3yJbTaToB
OIIK-1 cnocoOHOCTHIO BOCIIPUHUMATb, JIOTTYCKH K
Branenus HaBbIKAMH PabOTHI € Pa3BUBaTh U MCIOJb30BATH paboTtawm,
(HaBbiKn/ y4eOHOl TMTEPATYpOll 0 | TEOPETHIECKHE OCHOBBI TPAJUIIMOHHBIX U | KOJUIOKBUYMBI
OIIBIT OCHOBHBIM XMMHYECKUM HOBBIX Pa3JIeJIOB XUMHH TIPU PEIEHUH
JICATCIILHO AUCIUILTHHAM po(eCCHOHATBHBIX 3a1a4
crH) Brnazets 6a30BbiMu OIIK-2 BajieHEeM HaBBIKAMH JIOTTYCKH K
HaBBIKAMHU TTPOBEICHUS XUMHUYECKOTO IKCIIEPUMEHTA, paboTtam,
XUMHYECKOT0 CHHTETUYECKUMH ¥ aHATUTUIECKUMH KOJIJIOKBUYMBI
SKCIIEPHMEHTA U METO/IaMU TIOJTy4eHHsI U UCCIIeI0BaHUS
o(OpMIIEHHSI ero XUMHUYECKUX BEIIECTB U PEAKIIUN
pe3yJbTaTOB
HaBbIKAMU MTOUCKA U OIIK-5 crmocoOHOCTHIO K TIOHCKY, JIOITYCKH K
TepBUYHOM 00pabOTKH 00paboTKe, aHAIM3y HAYYHOU paboTtam,
Hay4yHOU U Hay4HO- uH(bopMauu 1 GOpMYITHPOBKE HA UX KOJUIOKBUYMBI
TEXHUYECKOH OCHOBE BBIBOJIOB U MPEIOKECHUI
nHpopManuu
HaBbIKaMU pabOTHI Ha OIIK-6BnaneHuemM HOpMaMH TEXHUKU JIOTTYCKH K
XUMHUYECKOM 0€30MacHOCTH U YMEHHUEM pealln30BaTh paboTtawm,
06OpyIOBaHHH, UX B 1a0OPATOPHBIX U TEXHOJIOTMYECKUX | KOJUIOKBHUYMBI
IPUHILIMIIAMU pacuyéTa yeroBuAx
TEXHOJIOTHYECKHX
PEKHUMOB
OCHOBaMU [1K- 2 Bnagenuem HaBbIKAMH JOTTYCKHU K
npOOOTOATOTOBKH ISt UCII0JIb30BAaHUSI COBPEMEHHOM paboTtawm,
IPOBEJCHUS Pa3IMYHBIX | ammapaTypsl IPHU MPOBEICHUU HAYYHBIX | KOJJIOKBUYMBI
(U3UKO-XMMHUYECKHUX UCCIIeIOBaHUI
aHAJIN30B
Ha4aJbHBIMHA HABBIKAMU JIOTTYCKH K
paboThI CO paboTam,
CHeLUaTu3UPOBAHHBIM KOJIJIOKBUYMBI
HAy4YHBIM
000py/I0BaHHEM
cCUCTEMOU [1K-3BnageHueM cucTteMoii JIONYCKH K
(yHIaMeHTaIbHBIX (GyHIaMEHTATbHBIX XUMUYECKUX paboTtawm,
MOHATUN XUMUHU. MOHSATUN U METOJI0JIOTUYECKUX aCHEKTOB | KOJUIOKBUYMBbI

XHUMMHU, (bOpMaMI/I U MCTOAaMH HAYIHOTO
IIO3HAHUA
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OCHOBHBIMH METOJIaMH [TK-4crocoOHOCTHIO IIPUMEHSATH | JOIYCKH K

aHanusa u 06paboTKH OCHOBHBIE €CTECTBEHHOHAYUHbIE 3aKOHBI | paboTam,

HOMYYICHHBIX PEIYIBTATOB | rpy 00CyXJICHUH ITOJIYYCHHBIX | KOJUIOKBHYMBI
pe3yabTaTOB

N
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14.
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4.3.Peiimunz-nian Oucyuniunbl
PeitTuHr—1171aH AMCIUTIUIMHBI TIPE/ICTABIICH B MPUJIOKEHUHA 2.

Bomnpocsl 11 ay1uTOpHOM ¥ IoManIHel padoThl

BOITPOCHI K 9K3AMEHAM IO YYEFHOH JJUCIIUIIJIVMHE
«BBICOKOMOJIEKYJISIPHBIE COEJIMHEHUS1»

HpeleeT n 3aJa4yu HayYKM O BBICOKOMOJICKYIIAPHBIX COCIANMHCHUAX. OCHOBHBIE TOHATHS U
OTIPE/IeIICHHUSI.

Ponp monuMepoB B KKBOM MPUPOJIE, B TEXHUKE, B XO3SHCTBE U B OBITY.

Baxneiimme cBOWCTBA MOJMMEPHBIX BEIIECTB, O0YCIOBIECHHBIC OOJBIIUMH pa3MepaMH U
LIETTHBIM CTPOCHUEM MaKpPOMOJIEKYIL.

Knaccudukanuss mnoaumMepoB MO MNPOUCXOXKICHHUIO, XUMHYECKOMY COCTaBy, CTPOEHUIO
3BEHBEB, CTPYKTYPE MaKpOIIEIEH.

Ponp ycpeqHEHHBIX XapaKTEpUCTUK IIPU ONMCAHUM CTPOEHUS U CBOMCTB IOJIUMEPOB.

Tpu ypoBHS CTPYKTYpHOW OpraHu3aluy IOJUMEPOB: XHMHYECKOE CTPOCHHE LIEIH;
KoH(purypauus u KoHpopmauus Henu, HaIMOJIEKYJIIPHOE CTPOCHUE OTUMEPHBIX TEll.
Cpennue MoseKkyasipHble Maccbl. MeTo/1bl yCPEIHEHUS U OLIEHKH.

MonekynsspHO-MaccoBOE PACIIPEAEIICHUE TOJIMMEPA, €r0 ONUCAHUE U XapAKTEPUCTHUKHU.
Koundurypauus maxpomosnexyn. Konpurypanuonasie n3oMepbl MaKpOMOJIEKYI BUHUIOBBIX
MOJMMEPOB U MOJIUJIUECHOB.

CrepeounsoMepusi LENen U CTEPEOPETYISIPHBIE TOJIUMEPHI.

Koudopmanus u koHbpopMamoHHas U30MepHsi MAKpOMOJIeKy . | MOKOCTh MaKpOMOJIEKYII.
Mopenu, omnuchIBaroniye TMOKOCTh Makpomosekyhd. llepcucrentHas moxenb. CBoOoaHO-
COUWICHEHHAs IIeMb, MOJEINU YYUTHIBAIOIINE TOCTOSHCTBO BAJICHTHBIX VIJIOB U Oapbepbl
BHYTPEHHETO BPALIEHUA.

CBoOOIHO-CcOUNIEHHasT 1IeMb Kak HIcaIM3UpOBaHHAS MOJEIb THOKOH MaKpOMOJEKYIIbI.
OCHOBHBIE KOJIMUECTBEHHBIE XaPAKTEPUCTUKH.

TepmoauHamuyeckas T'HMOKOCTh LieMHM; €€ oleHKka Mo cermMeHTy KyHa wu cpenHe-
KBaJIpaTUYHOMY PACCTOSHUIO MEXJy KOHIamMH Lend. CBs3b THOKOCTH C XMMHYECKHM
CTPOEHHUEM LIETIN.

Kunernueckass ruOKOCTh MakpoMosieKynbl. DakTopbl ee OmpeAessiolue: TeMIeparypa,
BEJIMYMHA U 4aCTOTA MPHJIOKEHHBIX BHEITHUX CHJI. KHHETUYECKUI CEerMeHT.
KoHndpopmannonHas cTaTucTika MakpoMoJieKy. ['ayccoBbl KiTyOKu.

MeTob! OLIEeHKH THOKOCTH MAaKPOMOJIEKYJI.

TepmoauHaMuyeckoe IMOBEACHUE MAaKpOMOJIEKYJ B PAacTBOpE M €ro OCOOEHHOCTH IO
CPaBHEHMIO C IIOBEJIEHHUEM HU3KOMOJIEKYJISIPHBIX BELIECTB. YPAaBHEHHE COCTOSHMS IS
pacTBOPOB MOJIUMEPOB. O - YcinoBusl.
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41.
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44,

TepMoanHaMuKa pacTBOPEHUS MOJIMMEPOB. DHTANBIINS U SHTPONHUS pacTBOpeHUs. Bausnue
pa3nuyHbIX (HPAaKTOPOB HA PACTBOPUMOCTH MOJMMEPOB (XMMHYECKasl MPHPOJa MOJIUMEpa U
pacTBOPUTEIIS, MOJIEKYJIIpHAs Macca, CTENEHb CIUMBKU MIOJIUMEpPA U T.J.).

JluHamMudeckre CBONCTBA pPACTBOPOB IMOJUMEPOB. BS3KOCTh pa30aBIEHHBIX PACTBOPOB
IIOJIMMEPOB.

Bucko3umeTrpuueckuii METO1 OIIEHKH MOJIEKYJIIPHOU MacChl M CPETHUX Pa3MEPOB KITyOKa.
ArperatHble U ()a30Bbl€ COCTOSIHMSI HOJMMEpPOB. MeTozbl OlEeHKU. BiusHue crpoeHus
MoJIUMEpa Ha €r0 CIIOCOOHOCTh HAXOIUTHCS B PA3IMUHBIX (Pa30BBIX COCTOSHUSIX.
HaaMonekynsipaast opranu3anusi HSKpUCTAUIMIECKUX (aMOP(HBIX) MOIMMEPOB.

[lonumepsl B KpHUCTAJUIMUECKOM cocTosiHUM. HeoOXxonuMmble yCIOBHS CYIIECTBOBAHMSL.
CreneHp KpUCTAJUIMYHOCTH U €€ 3aBUCUMOCTD OT YCIOBHUI KPUCTAUIU3ALINH.
HanMmonexynsapHas opraau3anus KpUCTAUIMYECKUX ITOJIMMEPOB.

Paznuune u cX0ACTBO B CTPYKTYpHOM OpraHu3alvyd KPHUCTAUIMYECKUX U aMOPQHBIX
MIOJIMMEPOB.

TepMoMexaHUUYECKHII METOJ HMCCIEIOBAHMS IOJMMEpOB. TeMiiepaTypsl peslaKCallMOHHBIX
MIEPEXO0J0B U UX 3aBUCHMOCTb OT MOJIEKYJISIPHON MacChl MOJIMMEPOB.

Tepmomexannueckue CBOMCTBA aMop(dHBIX IIOJINMEPOB. Tpu buznyeckux
(penaxcaliOHHbIX) COCTOSHUSI aMOP(HBIX MTOJTHUMEPOB.

CaoiicTBa aMOp(HBIX MOJUMEPOB B CTEKIO00PA3HOM COCTOSTHUU. MeEXaHW3M CTEKJIOBaHUSI.
PenmakcannonHsIl XapakTep nporecca.

Amop@dHbIe TOJTMMEpHBIE CTeKJIa. YIpyras M BBIHYXKICHHO-3JacTU4ecKas aedopmarus
MTOJIMMEPHBIX CTEKOJI.

[Inactudpuxanus mnonumepoB. MexaHusMmbl iactugukanuu. IlpaBmia o0OBEMHBIX U
MOJIEHBIX JTOJIEH.

Beicokoanactuyeckoe  coctosHHME — aMOp(HBIX  HoJauMepoB.  TepMoauMHaMuKa U
MOJIEKYJISIPHBIM MEXaHU3M BBICOKOIIACTUYECKUX JePOpMaLUi.

PenakcanmoHHass INpUpoAa UIACTUYHOCTU. ['MCTEpE3HCHBIE SBICHHUS IIPH  Pa3BUTHH
nedhopMaIuu I1acTOMEpOB.

PenakcanoHHble SBIEHWS B TEPMOMEXAaHUYECKOM IIOBEICHUM IOJIMMEpPOB. BiusHue
YacTOThl ~ NPUIOKEHHOIO  HANpsDKEHWsT  Ha  [epexojbsl  CTEKIooOpa3Hoe — «>
BBICOKODJIACTHYECKOE  COCTOSIHME  IIOJIMMEpa. [IpyHuun  TeMmnepaTypHO-BPEMEHHOU
CYIEPIO3ULIUH.

Bssko-Tekydee cOCTOSSHME INONMMEpPOB. MexaHHM3M  BS3KOTO  TEUYEHHMS  paclulaBa
(penTannoHHAs MOJENb). 3aBUCHUMOCTh TEMIIEpaTyphbl TEKYYECTH OT MOJICKYJISIPHOW MacChl
IIOJINMEPOB.

Hcnonbs3oBaHue BA3KO-TEKYYEro COCTOSIHMS IOJUMEpoB B mnpakTuke. Creuuduueckue
3¢ dexTsl, HaOM0Ja0IIKECs IPU TEYEHUH PACIUIaBOB MOJIMMEPOB.

OpueHTHPOBAaHHBIE CTPYKTYPbl KPUCTALIMYECKUX W aMOP(HBIX IMOJIMMEPOB. Y CIOBUS
(dopmupoBaHus, 0COOCHHOCTH CBOMCTB.

MexaHn4yeckue CBOWCTBA KPUCTAIUIMYECKUX M KPUCTALIM3YIOIIMXCS MOJUMEPOB. SIBIcHME
KpUCTAJIJIM3alluU IIPU pacTspkeHuu. HanpspkeHne pekpucTain3anmm.

[Tonmumepu3amuss Kak crnoco0 CHHTE3a MOJIMMEPOB. TepMoJMHAMHKa MOJIMMEPHU3aLHH.
ITonmumepu3anMoOHHO-AETIOIUMEPU3ALIUOHHOE PABHOBECHE.

OcHOBHBIE  JONYLIEHUS, HCIHOJB3YEMBIE IIPH  BBIBOJE KHHETHYECKUX ypaBHEHUU
MIOJINMEPHU3aLUH.

PagukanbHas nosmMepusanus. OCHOBHBIE CTaAMM  PAaJUKAIBHON  MOJMMEpHU3aLUU
(MHULIMUPOBaHUE, POCT, OOPBIB U Tepeiada HEerH).

Kunernka paaukaabHON NOJIMMEPU3ALNN IIPU MaJbIX CTENEHIX IPEBPALICHUS.

PanukanbHas cononuMmepusanus. YpPaBHEHHE COCTaBa CONOJIUMEPOB IS MajblX CTEIECHEHR
[IpEBpalICHUS.

[lonsiTue 00 OTHOCHTENBHON PEAKLIMOHHON CIIOCOOHOCTH MOHOMEPOB IPH PaAJAUKAIHHON
conoiuMepusannu. KoHCTaHThI CONOIMMEPU3ALIMN U METOBI UX OIIPEEIICHUS.
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. lmarpaMmsl cOCTaBa CONOJUMEPOB. THIIBI CONOIUMEPU3ALINH.

[IpyurHBI OTKIOHEHHUS OT YPaBHEHUS COCTaBA IIPU COMOJIUMEPU3ALINH.

Huddysuonnsie >ddexktsi B paaukambHOW mnonuMmepusanud. KuHetnka riayOokoi
panukanbHO# nonmmepuzanun. «I'enb-3pdexr».

Bunsl wonHON monmumepu3anui. MOHOMEpPBI, CIIOCOOHBIE K HMOHHOW TOJMMEPH3AINU.
AXTHBHBIE [ICHTPBI HOHHOH MOJIMMEPHU3aluU U 00IIHe CIIOCOOBI MHUIIMUPOBAHHUS.
Katnonnass mnonmMepmszanus. XapaKTEpPUCTHKAa MOHOMEPOB, CIIOCOOHBIX BCTYNaTh B
KaTHOHHYIO NoJMMepu3anuio. MHUIMpoBaHue, pOCT U OTpaHUYEHUE LeNel pU KaTUOHHOU
MOJIMMEPHU3ALIUH.

AHHOHHas noJsmMepu3anusa. MOHOMEpPBl M KaTalu3aTopbl AHUOHHOM ITOJIMMEPHU3aLUH.
NHnnuupoBanue, pocT U OTpaHAYEHUE LENeN TP AHMOHHOW MTOJIMMEPU3aLUH.

Kunernka wonHoM mnomuMepusanuu. ComnocTaBieHHE  paJMKaIbHON W HMOHHOM
MTOJIMMEPHU3ALIUH.

be3oOpriBHAs monuMepHu3alus, €€ OTIMYUTENIbHbIE 0cOOeHHOCTH. «JKuBasy» paaukaibHas U
VMOHHAas MMOJIMMEPU3ALHSL.

[IpuHIMIBI CUHTE3a CTEPEOPETYISIPHBIX MOIUMEPOB. Poslb SHEPreTHUECKUX, CTEPUUYECKUX U
MOJISIPHBIX (PaKTOPOB MPU 0OPa30BaHUH CTEPEOPETYIISIPHBIX MOJIUMEPOB.
Crepeocnienupuyeckas WOHHas1 W MOHHO-KOOPAMHAIMOHHAs MOJIUMEPHU3ALIHSL.
Karanusarops! L{urnepa-Hartra.

Crepeocnenuduueckre 3pPeKThl TP paTuKaTbHON MTOJTMMEPHU3AIINN.

CriocoObl  OCyIIeCTBIIEHUSI TpolieccoB mnonuMmepusauuu. llomumepusanus B Macce, B
pacTBOpe, B IUCIEPCHBIX CHCTEMAX.

[MomukonneHcamus. Krnaccudukamuss w TUMBI peakuuii moiaukoHAeHcaruu. OCHOBHBIC
pa3nuyys MOJIMKOHICHCAIIMOHHBIX U MOJIMMEPU3ALHOHHBIX ITPOLIECCOB.

PaBHOBecHass m HepaBHOBecHas (oOparmmasi W HeoOpartumas) mojuKoHAeHcamus. CBs3b
BO3MOYXHOCTH TOJTY4YECHHS BBICOKOMOJIEKY/ISIPHBIX ITOJMMEPOB U KOHCTAHTBI PABHOBECHS.
Bnusaue crexuomerpuy, MOHO(DYHKIMOHAIBHBIX NpUMeced M NOOOYHBIX peakiuil Ha
IIPOTEKAHHUE NOJUKOHACHCALIN.

MoutekynspHas Macca 1 MOJIEKYJIIPHO-MAacCOBOE PacpeesIeHUE IIPY MOJIUKOHCHCALAH.
CrniocoObl MpoBeieHUsT MOJIMKOHAEHCAlMM B paciilaBe, B PACTBOPE M Ha I'paHUIIE pasjena
(ha3. CpaBHUTEIBHBIN aHAIIN3.

XrUMHYECKHE CBOWCTBA M IpeBpameHuss noaumepoB. llomumepananoruusele  u
MEXMOJIEKYJIIPHBIC IPEBPALLCHUS.

OCOOEeHHOCTH PEeaKIMOHHON CIIOCOOHOCTH (PYHKIMOHAIBHBIX IPYII B MaKpOMOJIEKYJIaX
MOJIUMEPOB  (BJIMSHUE  JIOKAIBHOTO  OKPYXEHMs, KOHpurypanuu, KoH(opMaruu
MaKpOMOJIEKYJI U HAJMOJIEKYJISIPHON CTPYKTYpBhI OJIUMEpPA).

OCOo0GeHHOCTH KHHETUKH XUMUYECKUX PEAKIMH ¢ y4acTHEM MaKpOMOJIEKYIL.

Hcnonp30oBaHue XMMMUYECKUX PEAKUUN MaKpPOMOJIEKYN JUIsl XMMHUYECKOIO U CTPYKTYpPHO-
XUMUYECKOT0 MOIU(PHUIMPOBAHUS MTOJIMMEPHBIX MATEPUAIIOB U U3IEIIUH.

Crapenue nonumMepos. [lerpananus, AenonuMepu3anus, 1eCTPYKLIUs MaKPOMOJIEKYJI.
OOUIHOCTB U pa3nuyKe MyTel MOJy4eHUs TOMOLIETTHBIX U T€TEePOreHHbIX MOJIMMEPOB.
KapOo1ienHbie U reTepolenHble MoJIUMeEpBI.

[Tonmumeps! U conoarMMepsl MOHOOJIE()MHOB U MX NMPOU3BOAHBIX.

ITonumMeps! 1 coOnoNMMeEps! JUEHOBBIX YIIIEBOJOPOIOB U UX IPOU3BOJHBIX.

I'erepouennsie mnonumepsl. [lomuMepsl, conepkaliue KUCIOPOJ B OCHOBHOM Lienu
(monuaupsl, HOIUALIETAIN).

KapOouennsie noaumepsl. MeTo 1l OTydeHUs KapOOLETHBIX TOJIMMEPOB.

[TonuMeps! 1 conosMMepsl BUHUIIOBOTO PsLla.

IIpoctsie monuadupsl. [Noauaneranu, noaudopmanbaeru.

MeTo bl perylinpoBaHus paAuKaJlbHON U MIOHHON NOJIMMEPU3ALUH.

Bausiaue TEMIICPATYPhl HA MOJICKYJIAPHBIC MACChI ITPOAYKTOB IMOJIMMCPHU3ALTAH.
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IIpuMep TeCTOBBIX BOIIPOCOB
1.XapakTepHoii 4epTOi PacCTBOPOB BHICOKOMOJIEKYJISIPHBIX COSAMHEHUH SBIISIETCA
a) HAJIM4YKME TIOBEPXHOCTH paszena
0) OTCYTCTBHE CPOJICTBA MEKY KOMIIOHEHTAMH
B) arperaTtrvBHas HEyCTONYNBOCTh
I') BICOKHE 3HAu€HUs paccesHus CBeTa

2.Yemy paseH ko3 dunreHT HabyxaHuss Mmakpomosekyn noiaumepa B TOTA-pactBopurene ?
a)0

6) 10

B) 1.0

r)2.0

3.Kakue xapakTepucTUKH MaKPOMOJIEKYJ WJIK CUCTEMBI IOJTUMEP-PACTBOPUTENIH MOKHO
OIIEHUTHh METOJIOM BUCKO3HUMETPHHU:

a) CKOpOCTh HaOyXaHUS MOJIMMEPOB

0) MOJIEKYJISIPHYIO MacCy TOJIMMEpPa

B) BTOPOil BUpHATIbHBIN KO3 PUIIMEHT

T') IJIOTHOCTh MTOJIUMEPOB

4.B pa30aBieHHOM PAacTBOPE MOJIUMEPOB:

a) KIIyOKH HE MEePEeKPHIBAIOTCS, HO 00beMHas 101 oymMepa O Benrka
0) KIIyOKH He TTepeKPhIBAIOTCS M 00BbeMHas 1071 mosrmMepa O mana

B) KIyOKH MEPEKPBIBAIOTCS , HO 0ObeMHas 10 mosmMepa © mana

T') KIIYOKH MepEeKPhIBAIOTCS M 00beMHas 1oJ1st moaumepa O Bennka

5.KoHIIeHTpalsKpoCcCcoBEpa 3TO:

a) KOHLIEHTpALUs [IPH KOTOPOil 00beMHas 01 MOJIMMepa CTpeMUTcs K 1

0)KOHILIEHTpAIMA [Tepexo/1a MeX 1y MMo1ypa30aBlIeHHBIMHI U KOHIICHTPUPOBAHHBIMH PACTBOPaMU
B)KOHIIEHTPALIKA TPEKpaLICHUS B3aUMOJICHCTBUS KIyOKOB

I') KOHIEHTpAallKs Havajia MepeKphIBaHus KIIyOKOB

6. 3MeHnTh KOHPOPMAITUIO MAaKPOMOJIEKYIISIPHOTO KITyOKa MOKHO
a) U3MEHSIS TEMIIEPaTypy

0) 3aMeHsIsI paCTBOPHUTEIb

B) U3MEHsIsI KOHIICHTPAIIMIO TIOJIMMEpa B PacTBOpE

I') BEPHO BCE MEPEUNCIICHHOE

7.B XOpomnx pacTBOPUTEISX:

a) pa3Mepsl KITyOKa paBHBI TayCCOBOMY

0) MIOTHOCTH KITyOKa OOJIbIIIE MIOTHOCTH IFayCCOBOTO

B) pa3Mepbl KiTyOKa 60JIbliIe raycCOBOTO

T') IJIOTHOCThH KJIyOKa OOJIbIIIE TNIOTHOCTH KITyOKa B IUIOXOM PacTBOPUTENE

8.Pacrmonioxxuts cienyromire moJIuMepsl B sl IO MEpPe YMEHBIIICHUS X PAaBHOBECHON THOKOCTH:
noymBuHUIXI0puA (I1BX), monu-napa-6enzamun (ITTIBA), monmustunen (I13),nemronos3a
(LJI3).

a) [19 >TIBX>1JI3>TITTBA

0) [15 >IIBX>TIITBA>IJI3

B) [MITBA>TJI3>TIBX>TID

r) [IJI3>TITIBA>TID >TIBX
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9. 1511 HAIMONEKYIAPHON CTPYKTYPbI aMOP(HBIX MOJTUMEPOB XapaKTEPHBI:

a) MOJIHOE OTCYTCTBUE MOPSAIKA

0) mapaienbHas YKJIaaKa HEIbIX MaKpOMOJIEKYII

B) CKJIa/IbIBAHUE MaKpOMOJIEKYJIIPHBIX IIeTel

I') mapajuieNibHas YKJIaKa HEOOIBbIINX YYaCTKOB, MPHHAJICKALNINX Pa3HBIM MaKPOMOJIEKYIaM

10.Yem Gonpie 3HaueHne cermenTa Kyna, TeM ruOKOCTh MaKpOMOJIEKYIIbI

a) OoibIne

0) MeHbIIe

B) 3HaueHHe cermMeHTa KyHa oTpakaeT IMHY MaKpOMOJIEKYJIBI, @ HE €€ THOKOCTb

r) 3HaYeHue cerMenTa KyHa oTpaxaer MeXxaHHUECKHe CBOMCTBA MaKpOMOJIEKYJIBI, a HE €€
rMOKOCTh

11.BBenenue 3aMecTuTeNis B OCHOBHYIO IIeTb (B psAy MOJUAKpUIAT, MOJUMETaKpUiarT,
MOJINATAKPUIIAT) PUBOJIUT:

a) K yMEHBIIICHHIO THOKOCTH

0) K YyBETHYEHUIO THOKOCTH

B) K YMEHbILIEHUIO T

') K YMEHBIICHUIO T ek

12. C yBenn4ueHHEM MOJIEKYISIPHON MACChl MOIUMEPA T rex
a) HE U3MEHSICTCS

0)yMeHbIIIaeTcs

B) YBEITMYHMBACTCS

T') MPOXOIUT Yepe3 MAaKCUMYM

13.KakoBo COOTHOIIIEHHE MEX Ty TeMIepaTypamu cTekinoBanus (Tc) creayrommux moJIuMepoB:
noymu3onpena (I1H1), arakruueckoro nmonumnporuieHa (I1I1), nomuctupona (I1C),
nouopomctupoa (ITbC)

a) Tc (ITN) < Tc (ITIT) < Tc (IIC) < Tc (ITbC

0) Tc (ITN) > Tc (ITIT) > Tc (IIC) > Te (IIBC)

B) Tc (I1I1) < Tc (ITN) < Tc (ITBC) < Tc (ITIC)

r) Tc (IIC) < Tc (IIbC) < Te (ITN) < Tc (I1I1)

14.CBOICTBOBS3KOYIIPYTrOCTH
a) HE XapaKTepHO Ui NOJMMEPOB
0) sABJISIETCS OTIIMYUTENBHON 0COOEHHOCTBIO OJIMMEPOB
B) COIIPOBOXKAAETCS JieopManueli, COCTaBISIONIEH HECKOJIBKO COTEH IIPOLICHTOB
I') BO3HUKAET TOJBKO IIPU OYEHb OOJIBILION YacTOTE BHEIIHETO BO3ACHCTBUS

IIpuMep 3K3aMeHAIITHOHHOTO OHJIeTA
MUHOBPHAYKHU POCCHUN
denepanbHOE rocyaapcTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICIIEr0 00pa3oBaHuUs
«ballIKUPCKUN rOCYJapCTBEHHBI YHUBEPCHUTET

@aKyJIbTET XUMHYECKUI
Kadenpa BBICOKOMOJEKYISIPHBIX COSTMHEHUN U O0UIeH XMMUYECKOW TEXHOIOTUH
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PK3AMEHAITMOHHBIN BUJIET Nel
0 TUCIIATIITMHE BRICOKOMOJIEKYISIPHBIC COCTMHCHHMSI
Hampasnenune/CrnienmanbHOCTh QyHAAMEHTANbHAS M MPUKIIATHAS XUMUS
[Tpoduns/TIporpamma/Crieninanu3anus BLICOKOMOJICKYIJISIPHBIE COSTUHEHUS

1. Hpez[Mer U 3aJa4u HAYKU O BBICOKOMOJICKYJIAPHBIX COCAUHCHUAX. OCHOBHBIE IIOHATUS U
Ompe/e/ICHusI.

2. HaI[MOJIeKy.]IHpHaﬂ opraHu3anusa KpUCTAINIMYCCKUX ITOJIUMEPOB.

3. Kumeruka wnoHHOW mnonuMepmsanuu. CONOCTAaBICHHE PAJMKAILHOW M HOHHOM
MOJIMMEPHU3ALIUH.

3aBenytonuii kadeapoit Kynum E. .
(moamuce) (®.1.0.)

Kpurepusmu orieHuBaHUS SBISIOTCS 0ayuibl, KOTOPHIE BBICTABJISIOTCS IMPENogaBaTeIeM
3a BUJBI JIEATEITLHOCTH (OIICHOYHBIE CpENICTBA) IO HWTOTaM H3y4eHUs MOJIylieh (pa3zenoB
JTUCIUTIINHBI), TIEPEUYUCICHHBIX B PEUTHHT-TUTAHE IUCHUIUIMHBI (071 9K3aMeHa: TEKYIIHHA
KOHTpOoJb — MakcumMyM 40 06amioB; pyOexHBIH KOHTpoidb — MakcumMyMm 30 0Gasios,
MOOIIPHUTEIbHBIE 0auTBl — MakcumyM 10 ).

Ixaapl OIleHUBAHUA:

(0ns ox30MeEHQ:

oT 45 10 59 6aNIOB — «yIOBIETBOPUTEITHHOY;

oT 60 10 79 6aIIIOB — «XOPOIIION;

oT 80 6aIOB — KOTIUIHOY.

5.YuyeOHO-MeTOANYECKOEe M HH(POPMALIMOHHOE 00ecneyeHne JUCIUTNIMHBI

5.1. [lepeyeHb OCHOBHOM ¥ JONOJHUTEIbHON YUueOHOI JJUTEpaTyPbl, HEOOX0AMMOI /1151
OCBOEHHS THCIUIIHHBI

OcHoBHast JinTeparypa:

1. Kymum, E.N. ®usnko-xumus NoauMepoB [DIEeKTpOHHBIN pecypc] : yuebd. mocodue 1mo
Kypcy "BricokomonekynsapHbie coeiuHeHus" s ctyd. xuM. dakynsrera / E.. Kynum
bamkupckuii rocymapcTBeHHbIM yHuBepcuteT .— Yda : PUlbamly, 2012 .—
DOnexTpoH. Bepcus med. nyOnukanuu .— JlocTym BO3MOXKEH uepe3 DIEKTPOHHYIO
oubmmoreky baml'yY .— <URL:https://elib.bashedu.ru/dl/read/Kulish_Fiziko-himiya
polimerov_Uch.pos_2012.pdf>.

2. Cemumkos, FOpuii [lenncouy. BeicOkoMOJIEKyIsIpHbIE COEAUHEHUS | YHEOHUK JJIS BY30B
/ 1O. JI. CemunkoB .— M. : Axagemus, 2003 (mu6o 2005).— 368 c. : un. — (Bricuiee
oOpaszoBanue) .— Jlonym. M-Bom obOpazoBanus PP B kauecTBe ydyeOHMKA Ul CTY.
BY30B, oOyyaroruxcs 1o crei. "Xumusa" .— ISBN 5769514329 :

JlonoJIHUTeIbHAS JINTepaTypa:

3. Tarep, AuHa AnekcanapoBHa. Pusuko-xumus noaumepos / A. A. Tarep ; noxg pen. A. A.
Acxkaackoro .— 4-e u3z., nepepad. u gon. — M. : Hayunsiit mup, 2007 .— 576 c¢. —
bubnuorp. B koHe ri. — ISBN 978-589-176-437-8

4. CemumkoB, FO. JI. BBeaeHue B XUMUIO TMOJMMEPOB [DIEKTPOHHBIN pecypc] : yuel.
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noco6ue / FO. JI. Cemuukos, C. @. XKXunsros, C. /1. 3aiines .— MUzx. 2-e, crep. — CIIO. :
Jlanp, 2014 .— 224 c. — (Yuebuuku yig By30B. CrienuanbHas jureparypa) .— Jloctyn
K TEKCTY JIEKTPOHHOTO M3/IaHUSI BO3MOXEH uepe3 DIIEKTPOHHO-OMOIHMOTEUHYIO CUCTEMY
W3/1aTeNbCTBA "Jlanp" — ISBN 978-5-8114-1325-6 —
<URL.:http://e.lanbook.com/books/element.php?pll_id=4036>.

5. Kynesunes, Banepuit Hukonaesud. Xumus v pu3Huka moaumMepos : y4ued. mocodue / B. H.
KynesneB, B. A. lllepmnueB .— W3a. 3-e, ucnp. — Cankrt-IletepOypr ; Mocksa ;
Kpacuonap : Jlanp, 2014 .— 368 c¢. — (YueOnuku 17151 By30B. CrieruanbHas JUTepaTypa)
.— JlocTyn K 3IIEKTPOHHOM BepCHH 3TOW KHUTH Ha www.e.lanbook.com .— bubamorp. B
koHne ri. — ISBN 978-5-8114-1779-7 :

6. Kymesnes, B. H. . Xumus n ¢usuka nomumepos : yueOHuk / B. H. Kynesunes, B. A.
HlepmaeB .— M. : KonocC, 2007 .— 367 c. — .— ISBN 978-5-9532-0466-8 : 468 p

5.2. llepeuensb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOU ceTu «AHTepHET» N
NMPOrpaMMHOro odecreyeHnsi, HeOOXOAMMBbIX /1JI51 OCBOEHH S JUCIHUNIMHbI

1. Dnekrponnas oubnmmoreunas cucrema «Obbaml Vy - https://elib.bashedu.ru/
2. DOmnexktpoHHass OubnuoTeyHass cHUcTeMa «YHUBepcUTeTcKass Oubnuoreka OHIAWHY» -

https://biblioclub.ru/
3. DiexkTpoHHas OMOIHMOTEYHAs CHCTEMa U3aTeabcTBa «Jlanby - https://e.lanbook.com/
4. DnexTpoHHBIH Katanor bubmuorexkn baml'V - http://www.bashlib.ru/catalogi/
5. YuuBepcanbHas bas3er manaeix EastView (mocTym K 3JIEKTpOHHBIM HAay4HBIM JKypHajlaM) -
https://dlib.eastview.com/browse
6. Hayunas nsnextpoHHass Oubnmoteka - elibrary.ru  (mocTym K AJIEKTPOHHBIM HAy4HBIM
ypHaiam) - https://elibrary.ru/projects/subscription/rus_titles_open.asp
7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. dorosop Ne 104 or
17.06.2013 r. JIunien3un 6eccpoyHbIe
8. MicrosoftOfficeStandard 2013 Russian. Jlorosop Ne 114 or 12.11.2014 r. Jluneunsun
OeccpodHbIe
9. Linux OpenSUSE 12.3 (x84_64) GNU General Public License

10. Cucrema nenTpanuzoBanHoro tecrupoBanus bamly (Moodle). YHuBepcanbHas

oOmectBennas aunensus GNU
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6.MaTepna.m,H0-Texnnqecxaﬂ 6333, H606X0)II/IMaﬂ AJISL OCYHIECTBJICHUSA

06p330B3TeJII>HOF0 npouecca mo 1MCHUIlJIMHEe

HaunmMenoBanne
CHeHAIbHBIX
noMeleHui 1§
NoMeIeHu i ISt
CaMOCTOSITEIbHOM
padoThI

OCHaIEHHOCTH CIIeNUAJBHBIX MOMELIeHHI 1
TOMeELIeHHI JJISl CAaMOCTOSITEJIbHOM PadoThI

Ilepeuenn
JIMIIEH3MOHHOT O
MPOrpaMMHOT0

obecrevyeHmsl.
PexBu3uTDBI
TOATBEPKAAI0IIET0
JOKYMEHTa

1. y4yeOHass ayauTopus

s NPOBE/IEHUS
3aHATHI  JIEKIIMOHHOTO
THIIA:

ayJIUTOpUS Ne 405
(xumax KOpITyC),
ayJIUTOpUs Ne 311
(xumpax KOpITyC),
ayAuTOpUS Ne 310
(xumpax KOpITyC),
ayAuTOpUS Ne 305

(xumdak KopIryc).
2. ydeOHasi ayauTOpHUs
st NpOBeIeHUsI
3aHATHI  CEMHHAPCKOro
THHa: naboparopusi Ne
121 (xumdpak Kopryc),
naboparopust  Ne 407
(xumdak KopIryc),
naboparopust ~ No
(xumdak KopITyc).
3. yueoHas
ayMTOpHs st
NpOBeeHHs] TPYNIOBBIX
u MHIUBHAYATBHBIX
KOHCYJIbTALMIA:
ayIuTOpHs Ne
(xumdak
ayaquTOpHs
(xumdak
ayauTOpHs
(xumdak
ayauTOpHs
(xumdak KopITyc).
4. yueOHasn
ayuTOpHs st
TEKYUIEro KOHTPOJIsS U
NPOMEKYTOYHOH
aTTeCTALMU:  AyAUTOPLSI
Ne 405 (xumdak xopryc),

412

405
KOpIIYC),
Ne 311
KOpITYC),
Ne 310
KOpITYC),
Ne 305

ayJauTopus Ne 311
(xumbax KOpIIyC),
ayJauTopus Ne 310
(xumbax KOpIIyC),
ayauTopust Ne 305
(xumdak

kopmyc),aynuropust Ne 004
(xumdak KOpIIYC),

Aynutopus Ne 405
YyeOHast MeOenb, y4eOHO-HAIJISAHBIC  OCOOHS,
JIOCKa,HOYTOYK,MyJIbTHMEIHA-TIP OCKTOP Mitsubishi

XD3200U, skpan ¢ saekrponpuBogoM 300%*400cm
Spectra Classic.
Aynutopus Ne 311
Y4ebHast Mmebenb, yaeOHO-HATIISIIHBIC TOCOOUs, J0CKa,
HOYTOYK,mpoektop Mitsubishi XD 600U, skpaH ¢
anekTporpuBoaoM Projecta 183*240cm Matte white.
Aynutopus Ne 310
Y4ebHast Mmebenb, yaeOHO-HATIISIIHBIC TOCOOUs, A0CKa,
HOYTOYK,MYJIbTUMEUA-TIPOCKTOP Mitsubishi
EW230ST, skpan nactennsiii Classic Norma 244*183.
Aynurtopus Ne 305
VYueOHas mebenb, yaeOHO-HaTJIsIIHbIe TOCOOUsI, JOCKa,
HOYTOYK,MYJIbTUMEUA-TIPOCKTOP Mitsubishi
EW230ST, skpan nacrennsiii Classic Norma 244*183.
JlaGopaTopus Ne 121
YyeOHast Mebenb, yaeOHO-HATISITHBIE TOCO0Us, Habop
XUMHUYECKOM mocynbl, Komiuiektr wmebenun BHP,
aKBaIUCTUILIATOp, Hocka aynutopHas A (32)3, nocka
KiaccHas/2002r, MHUKPOCKOII, Hacoc, PMC
"Nonomerpus", “H(OPMAIIMOHHBII CTEH],
Busko3umetp d=0,54 (10 mr.), Bu3ko3umerp d=1,16 (5
IIT.), Tepuoamyeckas cucreMa Menzaeneea (2mit.),
cTox 2-x TyM0., cToi 2-X TyMO.,moicTaBKa-Kadenpa.
Jla6opaTopus Ne 407
YyebHasa mebenb, yuebHO-HarnsaHble nocobus, Habop
XMMUYECKol nocyapl, Npubop, ycTaHoBKa.
JlaGopaTopus Ne 412
YuyebHasa mebenb, yuebHO-HarnsaHble nocobus, Habop
XMMUYECKOM Nocyabl, ra3omeTp
Aynutopus Ne 004
YueOHast wmebenb, y4eOHO-HAIIIOHBIE — TTOCOOWS,
nmocka,kommyratop HP V1410-24G, mepcoHambHBII
komnbioTep Lenovo ThinkCentre A70z Intel Pentium E
5800, 320 Gb, 19" - 15 T, mkad Hacrenusiii TLK6U.
Aynurtopus Ne 005
Y4eOHast MmeOens, yaeOHO-HATISIIHBIE TTOCOOHS, JOCKa,
KOMIBIOTEP DEPONeos 470
MDi5_3450/4GDDR/T500 G/DVD+R wu wmonutop
ViewSonic 21.5 - 13 mwr, mkap TLK TWP-065442-G-
GY, mxadp wmontaxueii NT PRACTIC 2MP47-
610B/SSt450/ SKS1/SSt750,59560, 00 T.316-14,
mkad Hacrennsii TLK6U.
YuranabHbii 3aa Ne 1
Hayunsrit u yuebubiii Gponn, HayyHas nepuoauka, [TK

1. Windows 8 Russian.
Windows Professional 8
Russian Upgrade. Jlorosop
Ne 104 or 17.06.2013 .
Jluen3uun OGeccpoyHbie

2. Microsoft Office
Standard 2013 Russian.
Joropop Ne 114 ot
12.11.2014 r. Jluensun
OeccpodHbIe

3. Cucrema
LEHTPATN30BAHHOTO
TECTUPOBAHUS bawly

(Moodle). YuusepcambHas
O0IIeCTBEHHAs  JIULICH3US
GNU

5. LinuxOpenSUSE 12.3
(x84_64)
GNUGeneralPublicLicense
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ayJquToOpuUs Ne 005
(xumak koprryc).
5. mnomemeHusi s

CaMOCTOATEIbLHOI
padoThI:

yuTadbHBEIA 3am Ne 1
(TmaBHBIN KOpITyC),
YATAIGHBIA 3a1 Ne 2
(busmat KOpITyC-

y4eOHOe), YN TaIbHBIN 32
Ne 5 (rymaHWTapHBIHA
KOPITYC),YUTANbHBIA  3aJ1
Ne 6 (yueOHBbIH
KOPITYC),YUTANbHBIA  3aI
Ne 7 (rymaHWTapHBIH
KopItyc),tabopatopust Ne
206(xumpak  koprmyc),
nabopaTopus No
209(xumdaxk
Kopmyc),1adbopatopust Ne
419(xumdak kopmyc).

6. momemenne st
XpaHeHus u
NPOoPUIAKTHYECKOI 0
o0cJIy:)KMBaHUsI Y4e0OHOTO
o0opynoBaHUA:
naboparopuss  Ne 013
(xumdak KopIryc).

(MoHOOJIOK) - 3 mIT., HEorpaHHYeHHBIH noctyn kK ObC
n b/1; Konu4ecTBo 1mocagoyHbIX MecT — 76.
YutanbHbiii 3an Ne2

HayuHbIi 1 y4ebHblit PoHA, HayvyHas nepuoamka, MK
(MOHOBNOK), NOAKNIOYEHHbIX K ceTu UHTepHeT, — 8
WT., HeorpaHuWyeHHblh pgoctyn K 3bC wn  bM;
KO/IMYeCcTBO NocafoyHbIX mecT — 50.

YuranbHsli 3a1 Ne 5
Hayunslit u yuebnbii GpoHn, HayuHas nepuoamka, [1K
(MoHOOIIOK) - 3 mT, HEeorpaHuYeHHbIH noctyn Kk OBC n
B/1; xonmuecTBO Mocago4YHbIX MeCT — 27.

YuraabHsbli 31 Ne 6
Hayunslit n yueOHbiit honn, HayuHas nepuonuka, [TK
(MOHOOJIOK) - 6 T, HEorpaHu4YeHHbIH noctyn Kk OBC n
b/1; konmuecTBo nocaqouHbix MecT — 30.

YuraabHsbli 3a1 Ne 7
Hayunslit n yueOHbiii honn, HayuHas nepuonuka, [TK
(MOHOOJIOK) - 5 T, HEeorpaHu4YeHHbIH noctyn k OBC n
b/1; konmuecTBO MOCa O4YHBIX MecT — 18.

JlaGopaTopus Ne 206
VYueOHast MeOenb, yueOHO-HArMSAHBIE — MOCOOMS,
MelaaKa MarHuTHas EcoStir (1.51,300-

200006/mun,mtatdhopma auam.120mMm,0e3 Harpera),
Memasnika marautHas I19-6110 (mo 11, ¢ mogorp.
120C), memanka marautHas I[19-6110 (mo 1, ¢
nozgorp. 120C), memanka marautHas [19-6110 (mo 1,
¢ mozorp. 120C), Memranka MarHuTHast C IOJOTPEBOM
I13-6110M, memanka MarHuTHas ¢ mogorpesom 13-
6110M, MHUKPOCKOII, MHOT O YHKIIMOHAIBHOE
YCTPOUCTBO KyoceraFS-1030MFP, HOYTOYK
HPPavilion, mpoekrop BenQMP612C, noytoyk HP
6820sT2370 17 WXGA, wmonutop 19" Samsung
931BWSFVTFT,cucremusnii  6mok  IntelCore B
koMmriuiekte, nmamath NransTS 4G, cryn UCO/uepn/
(6urr.), Hoyroyk ASUSK52JE 15.6"/IntelCorei3 370
M/DVD- RW/CAM/WiFi/Win7BASIC.

JlaGopaTopus Ne 209
YyeOHast MeGenb, y4eOHO-HAIVIOHBIE IOCOOWHS,
KOMITBIOTEp B cocTaBe: cHCTeMHbIi Omok DEPO
460MD/3-540/T500G/DVD-RW,  monutop 20"
Samsung, MHOrO(YHKIIIOHAJILHOE ~ YCTPOHCTBO
(npuntep/konup/ckanep) FS-1030 MFR, npunrep
Ja3epHbIii  MOHOXpOMHbBIH  Samsung ML-3310D,
Opuduar mpucraBka, kpecino «lIpectmx», TymOouKa
mobOmnbHas, crya "IlpecTmk", CTON MHCBHM., CTOI
mceM., ety UCO

JlaGopaTopus Ne 419
YyeOHast MeOenb, Yy4eOHO-HATIIOHBIE —ITOCOOWS,
MHOro()yHKIIMOHaNbHOe ~ ycTporicteo HP  Laser,
IUTAHIIETHBIN KoMmbioTep Apple iPad 64 GB Wi-Fi
+3G  UYepnpii A4-1.00[Tw,64[B c  dgexiom,
KOIMPOBAJIbHBIN anmnapar, KONUpoBadbHbIN anmnapaT

Jla6opaTopus Ne 013
Kommrexkr mebenn BHP, Becet GR-120 (120r*0,1mr)
BHYTp. KaJIMOpOBKa, ¢ moBepkoi, nenrpugyra OITH-8,
MHOTO()YHKIIMOHAJIEHOE YCTPOMCTBO
HPLaserJetM1536  DNFMFP  (CE538A)128mb,
JJEKTPOTUIATKA
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[punoxenne Ne 1
MHUHOBPHAYKU POCCUN

OEJNEPAJIBHOE TOCY JAPCTBEHHOE BIOJ/DKETHOE OBPA3OBATEJIBHOE VUPEXIEHUE BBICIIEI'O OBPA3OBAHNA
«BAIIKMPCKUU 'OCYAAPCTBEHHbBIM YHUBEPCUTET»

COJIEP)KAHUE PABOYEHN ITPOI'PAMMBbBI

JUCHUITIINHBI BBICOKOMOHeKy.]'IﬂpHBIe COCAUHCHUSA
Ha 8 cemecTp
O4Hasi

(dopma oGyueHus

Bun paéorsl O0beM THCUNIIIMHBI
O6mas TpynoemkocTs aucturuiabl (3ET / gacoB) 5/180
Y4eOHBIX 4aCOB Ha KOHTAKTHYIO pabOTy ¢ MPEnogaBaTeIeM: 117
JIEKIUH 40
NPAKTHYECKUX/ CEMUHAPCKUX -
1a00paTOPHBIX 76
KOHTPOJIb caMocTosiTeIbHOM paboThl (KCP) 28
OKP 1,2
VY4eOHbIX 4acOB Ha CaMOCTOATENIbHYIO paboTy oOydatomuxcs (CP)
BKJIIOYAs IOJITOTOBKY K SK3aMEHY/3aueTy 34,8
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dopma U3y4eHHS] MAaTEPUAIOB: JIEKLIUH,

OcHoBHAA U

dopma TeKyliero

KOHTPOJISt
NPaKTUYCCKUC 3aHATHUS, CCMUHAPCKUE AOIOJIHUTC/IbHAA YCIIeBAEMOCTH
No 3aHATHUS, Ta0OPAaTOPHBIE PAabOTHI, JIUTEPATYPA, 3aganus 1o § (KOILIOKBHYMbI
i Tema u conepxanue CaMOCTOSTENIbHAS paboTa U TPYJOEMKOCTh (B | PCKOMEHIyemasl CaMOCTOSTEIbHON KOTPOBIDIC )
yacax) CTyJIEHTaM paboTe CTy/IeHTOB
paboTHI,
(nomepa w3 KOMIBIOTEPHBIC
Bcero JK | [IP/CEM | JIP CP CIHCKA) TeCTBI 1 T.1IL.)
1 2 3 4 5) 6 7 8 9 10
Brenenue. [Ipeamer Hayku o
BBICOKOMOJIEKYJISIPHBIX
COEMHEHUSIX. MEeCTO HayKu O
1. MOJMMEpPax B pAAY APYTrUx 2 1-6
XUMUYECKNX AUCHUIUIMH. Kparkas
ucropuyeckas crpabka. OCHOBHbIE
MOHSATHS U ONIPENIEIICHUS.
[TpuHIMnIB! K1accuukanuu
o | MOIMMEPOB. Baxnerinue kinaccel 1 2 16
MIPEACTABUTENN IPUPOJHBIX U
CUHTETUYECKUX MOJIMMEPOB.
XapakTepuCTUKH U30JIMPOBAHHBIX
3 MakpomoJekyi. [leppuunas 2 16
XUMUYECKask CTPYKTYpa.
CrepeoxuMusi MAKpOMOJIEKYI.
CpenHsas [yMHA Lemnu (cp. CTeNeHb
MOJIMMEPU3ALIUH, CP.
n MOJIEKYJIIPHBIE MaCCHl, 5 16
MOJIEKYJISIPHO-MacCOBBIE
pacmpeseneHus, Crocoobl
onpenenenus MM u MMP).
5 Kondopmannu MakpoMoIeKyt. 2 16
' I'n6KOCTh MAaKPOMOJIEKYI.
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MoienbHBIC TTPEICTABICHHSL.
Kondopmanronnasi craTuCTHKA.
KonndecTBeHHBIC XapaKTEPUCTUKH
ruokoctu. Ilonstue o
CTaTUCTHYECKOM cerMeHnTe. CBs3b
THOKOCTH C XMMHYECKUM
CTpOE€HHEM |1enen.

PactBopsl nonumepos.
Oco0eHHOCTH PacTBOPOB
nojmMepoB. TepMoMHamMuKa
pacTBOpPOB MOJMMEPOB. Y paBHEHHE
COCTOSIHUSI paCTBOPOB. O-yCIIOBHSIL.

1-6

Kondopmannu Mmakpomosnexysn B
pactBope. CTeneHb HaOyxaHUs
kiyOka. KoHueHTpannoHHsie
pexxumsbl pacTBopoB. Da3oBbie
PaBHOBECHS B pacTBOpPax
MIOJIUMEPOB.

1-6

TCCTBI

I'maponnHaMuka pacTBOPOB
nosmMepoB. [IpakTuueckoe
HCI0JIb30BAHNE BUCKO3UMETPHH.

1-6

[Tonumepnsie Tena. ArperaTHbie U
(ha30BbIE COCTOSHUS MOJIMMEPOB.
HanmonexynsapHas cTpykTypa
aMOp(HBIX U KPUCTATUTMYECKUX
noaumMepoB. OpUEHTUPOBAHHOE
COCTOSIHHE.

1-6

10.

du3nuecKue coCTOSTHHUS aMOPPHBIX
IIOJINMEPOB. TepMOMexaHNYECKUI
METO/1 UCCIIEJOBAHMSL.
TepmoauHaMuka cTeKI1000pa3HOTO
U BBICOKOJIACTUYECKOTO
cocTosiHUs. BsA3ko-Tekyuee

1-6

TECThI
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COCTOSTHHE TTOJINMEPOB.
[TnacTudukanys NoJIuMepoB.

11.

PenakcanmoHHEbIe IBICHAS B
nepopMaIMOHHOM TIOBEICHUU
TIOJIMMEPOB.

10

1-6

BeiHyX1eHHAs
JIIACTUYHOCTD.

12.

[IpuHOHAIIBI CUHTE3A TOJTUMEDPOB.
[Tonumepu3zanus: TepMOJMHAMUKA
Y MEXaHU3MBI ITPOLIECCOB.

13.

PanukanpHas monmMepusarusi.

10

1-6

MexanusM u
KUHETHKA
AJIEMEHTaPHBIX
CTaJuii mpolecca.

14.

BI)IBOI[ KHMHCTHYCCKOT'O YPAaBHCHUSA
A CKOPOCTH IMpoLecCa U CTCIICHU
MOJMMCPHU3ALIUH.

15.

PanukanbHast comommmepu3anus.
BriBOJ1 ypaBHEHMs cocTaBa.

4,8

1-6

KouctaHTBI

COIIOJIMMCPHU3al 1.

16.

HNonnas nonumepuzanus. Bubl
WOHHOW MOJIMMEPU3ALINH.
Karnonnas, aHnoHHast
noumepu3anusi. Kuaetuka u
MAaKpOKHHETHUKA MPOLIECCOB.

1-6

17.

HpI/IHI_[I/IHH CHHTC3a
CTEPCOPLCTYIIAPHBIX ITOJITUMEPOB.

10

1-6

Honno-
KOOpJMHAIIMOHHAS
MOJIUMEpHU3aIIHs.

18.

Be306pLIBHI>ICHOJ'II/IMepI/I3aHI/IOHHLIC
ITPOIECCHI.

1-6

19.

[TonukoHeHcaIus.
Knaccugukamus npoueccos
MIOJINKOHICHCALIMH.

1-6

20.

TepmoanHamuka
noJimkoHaeHcaruu. O6paTumas u
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HeoOpaTHMast MOJTMKOH ICHCAIIHSL.
Monekynsipabie maccel 1 MMP B
nporeccax MOJMKOHICHCAIIUH.

21.

Texnuka 0e3omacHocTH padoThl B
JabdopaTopuu

1-6

22

Onpenenenue kayecTsa
PacTBOpPHTE/IS METOA0M
HaOyxanus. Onpenesienue
CTCIICHU CIIMBKU PE3UH

12

JIOITYCKH K paboTam,
OTYET

23

OmnpenesieHue KayecTBa
PacTBOpHTE/IS METOA0M
BUCKo3uMeTpuu. Onpenesienue
MOJIEKYJISIPHOI Macchl OJHMepa
MEeTO/I0M BHCKO3HMeETPHH

14

1-6

24

OnpenesneHue 4ncia U pa3MepoB
HAJAMOJIEKYJISIPHBIX 00pa30BaHuii
B pacTBope noJjimmepa
OnpenesieHne MoJIeKYJISIPHOI
Macchl MoJIMMepa MeTo10M
CIIEKTPAa MYTHOCTH

14

1-6

JIOTTYCKHU K
paboraMoTdeT

25

ITocTpoeHne KpUBOM MOJI3yYeCTH
HN3y4yenue pesrakcanuu
nepopManuu Ha MJIACTOMETpe

14

1-6

JOITYCKH K
paboTamoTder

26

Omnpenesienne TeMneparypbl
CTEKJIOBAHMA MOJHMepa
AWJIATOMETPHYECKHM METOJ0M
Onenka 3¢ppexTuBHOCTH
AelcTBHSA IIACTH(PHKATOPA

14

1-6

JOITYCKH K
paboTamoTder

Bcero gyacos:

40

76

34,8
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[punoxenne Ne 2

PEUTUHI -ILIAH JUCHHUITIJINHBI
PeliTHHI-IIJIaH JUCHUNIINHBI
BrIcoOKOMOJEKYISIPHBIE COEANHEHUS

nporpamma cnenuaaurera 04.05.01. dyngaMeHTaJIbHAS U NPUKJIATHAS XUMUS

Buabl yuyeonoii nessteqibHocTn | bamn 3a Yucio banier
CTyAEHTOB KOHKPCTHOC | 3a/laH1H MuHnuMmanbHBINA | MakcHMaJILHBIN
3a/1aHue 3a CEMECTp
Moayas 1
Texkymmii KOHTPOJIb
1. mormyck K JlabopaTopHOM 2 5 0 10
pabore
2. oTUeT 3 5 0 15
Py0e:xHbIii KOHTPOJIb
1. TecToBBIE BOIIPOCHI 1 25 0 25
Monyasb 2
Texkyuuii KOHTPOJIb
1. momyck k 1abopaTopHO 2 5 0 10
pabote
2. oT4eT 3 5) 0 15
Py0e:xHblil KOHTPOJIb
1. TectoBbIEe BOIIPOCHI 1 25 0 25
IMoompurtesbHbIE 0AJITBI
1.BBICTYIUICHHE Ha 1 0 10
KOH(EPECHITNN
IHocemaemocTth (02/1JIbI BBIMUTAIOTCHA U3 001el CyMMbI Ha0paHHBIX 0aJ1J10B)
1. Ilocemrenue 0 -6
TIEKIMOHHBIX 3aHITHHA
HToroBbiii KOHTPOJIb
1. 3auer 0 0




PEUTUHI -ILIAH JUCIHHUITINHBI
PeliTHHI-IIJIaH TUCHUNIINHBI
BrIcoKkoMOJEKYISIpHBIE COENHEHUS

nporpamma cnenuaautera 04.05.01. dyngaMeHTaJbHas U NPUKJIATHAS XUMUS

Buabl yueOHOIi 1esiTeIbHOCTH Bann 3a Yucno Bamner
CTYACHTOB KOHKpPETHOE 3a/1aHuil 3a MunumanbHbll | MakcuManbHBIH
3aJlaHne ceMecTp
Mopyas 1
Texymmii KOHTPOJIb
1. AynuropHas paboTa (IOmyCKH K 2 5 0 10
J1200paTOpHBIM padoTam)
2. lomaninue 3ananus (opopmiieHne 1 5 0 5

11200paToOpHBIX padoT)

Py6eskHbIii KOHTPOJIb

1. TecToBble 3amanus 1 20 0 20
Bcero 35
Monyas 2
Texyumii KOHTPOJIb
1. AynutopHas paboTa (JIOIycKu K 2 5 0 10
11200paTOPHBIM paboTam)
2. lomaninue 3ananus (opopmiieHne 1 5 0 5

11200paTOpHBIX padoT)

Py6eskHblii KOHTPOJIb

1. TecroBble 3ananus 1 20 0 20
Bcero 35
IoompuTeabHble 6aJLJIbI
1. CtyneHueckas oJuMIHAaja 0 5
2. [lyonukanus cratei 0 3
3. Yuacrue B KoH(pepeHInu 0 2
Bcero 10
IocemaemMocThb (021161 BBIYHTAKTCS U3 001LeH cyMMbl HAOpPaHHBIX 0aJ110B)
1. TlocemeHue NEKIMOHHBIX 0 )
3aHATHI
2. Tloceuienue 1abOpaTOPHBIX 0 -10
3aHATHI

U TOroBblii KOHTPOJIb

1. Ox3aMeH | 0 30




