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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TroJly Ha 3aceaHuu Kadeapsl XuUMHU

[Iporokonm ot 20 . Ne
3aB. kadeapoii E.A. Bonkosa

Pabouast mporpamMma rnepecMoTpeHa, 00CykeHa 1 ogo0peHa s peanmsaruu B 2027 - 2028
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl XuUMHU

[IpoTtokom ot 20 1. Ne

3aB. kadeapoii E.A. Bonkosa

Pabouas nmporpamMma rnepecMoTpeHa, 00CyKeHa U 0J00peHa s peaym3aruu B 2028 - 2029
yueOHOM rojy Ha 3acefanuu Kadeapsl XuMHU

IIporokom ot 20 . Ne
3aB. kadeapoii E.A. BosnkoBa

Pabouas nmporpaMma rnepecMoTpeHa, 00Cy KeHa 1 og00peHa s peann3aiuu B 2029 - 2030
y4eOHOM roly Ha 3aceaHuu Kadeapbl XUMHH

[Iporokonm ot 20 1. Ne

3aB. xadenpoit E.A. Bonkosa




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

[lenssMu OCBOSHHUS JUCIUILUIMHBI SBISCTCS (HOPMUPOBAHUE y 0OyYarONIUXCS 3HAHUH O
CTPYKTYpPE U CBOMCTBAaX MOJIMMEPOB, a TAK)KE MPUMEHEHHIO OCHOBHBIX ITOJIMMEPHBIX MaTEPHUAJIOB
Y KOMITO3UTOB Ha UX OCHOBE B KQUECTBE CHIPbS JIJISl CO3JJaHUs Taphbl U YIIAKOBKHU.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa30BaTeibHOI MPOrpaMMbl

JucuumiuHa XuMus W (QU3MKA I[OJMMEPOB BXOJUT B YacTh Yy4eOHOIo IUIaHa
(hopMHUpYyEeMYI0 YYaCTHUKaMH 00pa30BaTEIbHBIX OTHOIIEHUH 00pa30BaTeIbHON IIPOrPaMMBI.

Jis  u3ydeHWs  TUCHUIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHUS,  BIIAJCHUS),
c(hOpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHS TUCIUIUINH/ IPAKTHK:

dusndeckas M KOJUIOUIHAS XUMHS

XuMus

Opranuueckas XuMHs B IPUHTMEMA TEXHOJIOTHUHI

AHanuTHyeckasi XUMHs

DU3NKO-XUMHUYECKHE METOAbI aHAIN3a

3Hanus (YMEHUS, BIQJICHUS ), TOJTYYEHHBIC PY U3YYECHUN JaHHOMW JTUCIUILTAHBI
OyIyT HEOOXOUMBI I U3YUCHUSI TUCITUILINH/TIPAKTHK:

[IpoekTHas neATEIbHOCTD

[Ipon3BOACTBEHHAS-TEXHOJIOTHYECKAs (MPOEKTHO-TEXHOIOTUUECKasi) MPAKTHKA

[Ipou3BoACTBEHHAS-TIPEIAUIIOMHAS MPAKTUKA

TexHOoI0rus ynakoBOYHOI0 IPOU3BOICTBA

YTunuzanus u BTopudHas nepepaboTka MaTepruaioB

[Ipou3BoACTBO M3ACHI U3 TOJUMEPHBIX MaTEPUATIOB

TexHonornueckoe 060pyI0BaHKE MOIUTPAPUUECKOTO U YIIAKOBOYHOTO MPOU3BOACTBA

3 Komnerenuun ody4aromierocsi, popmupyemsoie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJIs1) M IJIAHMPYeMble pe3yJIbTaTbl 00yYeHH sl

B pesynbrare ocBOEHHS IUCHUIUIMHBI (MOAYNsl) «XUMHS M (HU3UKA IOJIHMEPOB)
oOyJaroluiics 10JKeH 001a1aTh CIEAYIOMUMU KOMIETEHIIUSIMU:

KOI[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXCHHUA KOMIICTCHIIMHN

[IK-5 Cnocoben opraHu3oBbIBaTb U MPOBOAUTH CJIOXKHBIE XMUMHMKO-(QU3NYECKUE AaHAIU3bI,
palOTHI 110 UCCIIEJOBAHUIO CBOMCTB MaTepUAJIOB

IK-5.1 BoiOupaer u amanTHpyeT CIOXKHBIE XHUMHUKO-(DU3MYECKHE aHAIU3BI
WICCJIETyEMbIX CBOMCTB MaTepHAJIOB

[1K-5.2 Opranu3oBbIBacT U MPOBOJAUT CIOXKHBIE XUMHUKO-(DU3MUECKHE aHAIU3HI,
paboTHI IO UCCIIEIOBAHUIO CBOMCTB MaTEpPHAIOB

I1K-5.3 [IpoBepsieT cobmroaeHne TpebOBaHUN HOPMATUBHOM JAOKYMEHTAIMH MPHU
MIPOBE/ICHUH AHAJIM30B U HCIIBITAaHHUH




4. CTpyKTypa, 00bEM U coepkaHue TUCHUILINHBI (MOLYJIs1)

OO0mmas TpyJ0€MKOCTh JUCIIUIUIMHBI COCTABISIET 3 3a4eTHHIX enuHuI] 108 akaja. 4acoB, B TOM

qHuCIIC:

— KOHTaKTHas padota — 69,8 akaj. 4acoB:

— ayauTopHas — 68 akajl. 4acos;

— BHeayauTopHas — 1,8 akaj. 4acos;

— caMocTosTeNbHas paboTa — 38,2 akaj. 4acos;
— B (hopme npakTudecKoi moarotroBku — 0 akas. Jac;

®dopma aTTeCTalMu - 3a4€T C OLEHKOMN

AynutopHast ] o
o KOHTaKTHas paboTa E = ®dopma TeKyIero
=
B B aKaJl. yacax 3] Bn KOHTPOJIS
Paznen/ rema 3 (B axan ) == A . P Kon
g & © | camocrosiTenpHON | yclieBaeMOCTH U
JUCLUTUTAHBI 5 £ o . | xommerenyu
O g £ paboTHI MIPOME)KY TOUHOM
Tex na6. MpaKT. Z'S aTTecTaluu
3aH. 3aH. O =
1. 1.BBemenue B Kypc
CaMOCTOSITENEHOE
n3ydeHne HayqHO
-TeXHUYECKOU . | TIK-5.1, TIK-
1.1 Benenue B Kypc 5 4 4 Koncnekr nexuumit ¥
HHPOPMAIHIH; 5.2, IK-5.3
KOHCIICKTHPOBAaHU
e.
Wroro no pazneny 4 4
2. 2.OCHOBHBIC MOHSITHS U
onpeznenennst xumun BMC
aHaIM3 Hay4YHO-
TEXHUYECKOHN
2.1 2. OCHOBHBIE MOHATHUSA U UH(pOpPMaLIUH; TIK-5.1, TIK-
5 6 4 (bopmauu; Komnokeuym Nel g
omnpeneneHus xumuu BMC - 5.2, I1TIK-5.3
KOHCIICKTHPOBAaHU
e
HWroro no pazneny 6 4
3. 3. MeTop1 OTydeHust
OCHOBHBIX THIIOB ITOJIMMEPOB
odopmiieHHe
OTYETOB I10 3amura
3.1 3. Meroap! mOTy4YeHHS nmabopaTOpHEIM nmabopaTOPHBIX K-5.1. TIK
OCHOBHBIX TUIIOB 5 6 12 4 paboTam, pabor 59 HI’< 53
HONUMEPOB MaremaTHieckas | (cobecemoBaHHE). - '
o6pabdoTka Komnoxsuym Ne2
pe3ybTaToB;
Wroro no pazneny 6 12 4

4. 4. JTeopMariioHHbIC CBOUCTBA
HOJIMMEPOB B PA3IUYHBIX
(a30BBIX U HUHUECKUX
COCTOSIHUSIX




odopmnenue

OTYETOB I10
n1ab0paTOpHBIM
pabotam,
HCTIONIb30BaHNE
(huzuko-
MaTEeMaTHYECKOTO
3ammra
4.1 4. lebopmaninoHHbIE anrmapara Juis
. 71ab0PaTOPHBIX
CBOWCTBA MOJMMEPOB B 00paboTKu TK-5.1, TIK-
6 10 8 pabor
pa3n4HbIX (a3oBBIX U 9KCHEPUMEHTAIIBH 5.2, IK-5.3
(cobecemoBanue).
(U3UIECKUX COCTOSHUSX BIX JIAHHBIX;
Kosmnoxsuym Ne3
-aHaJIM3 Hay4HO-
TEXHUUYECKOM
UHpOpMaIH
nehopMaIMOHHO-
MPOYHOCTHBIX
CBOICTB
MOJIUMEPOB,;
Hroro no paszzeiny 6 10 8
5. 5. XuMuueckue mpeBpanieHus
MIOJIMMEPOB
odopmiieHue
OTYETOB I10
1a00PaTOPHBIM
pabotam,
HCTIONIb30BaHNE
(huzuko-
MaTEeMaTHYECKOTO 3ammra
anmapara Juis 11a00paTOPHBIX
5.1 5. Xumudeckue pata /i patop TK-5.1, K-
6 6 10 00paboTkn paboTt
TIPEBpAILCHUS TIOJTUMEPOB 5.2, IK-5.3
SKCIEpUMEHTaNBH | (cobecenoBaHue).
BIX JaHHBIX; Kommoxsuym Ned
CaMOCTOSITETTbEHOE
n3ydyeHue
yueOHOH U
Hay4YHOU
JIUTEPATYPHI.
HWroro no pazaeny 6 6 10
6. 6. OCHOBHBIE IIPEACTABUTEIN
MOJIMMEPOB U MX MPUMEHECHHUE B
KaueCTBE Tapbl M YIAKOBKH
CaMOCTOSITEIIbHOE
U3y4eHHEe HAyIHO 3amura
-TEXHUYECKON Mpe3eHTauui no
nH(OpMaIH 110 pe3ynbTaTtam
CO3JJAHUIO OTEYECTBEHHBIX U
6.16. Ocnosnrie HHHOBaHHHOHHLIX 3apyOexKHBIX
MIPEJICTAaBUTEIN TIOJTMMEPOB py . IK-5.1, TIK-
6 6 8,2 YIaKOBOYHBIX UCCIIeI0BaHN I
" UX IIPUMEHEHHUE B 5.2, IK-5.3
MaTepHasoB; MOJIMMEPHBIX
Ka4ecTBE Tapbl U YIIaKOBKU
- paboTta c YIaKOBOYHBIX
IEKTPOHHOU MaTepHajoB Ha
OMOJIHOTEKON; ocHoge 13, ITIT,
- CO3JIaHHhe T1IBX, I[I2T®, IIC.
Tpe3eHTaLHiA.
HWroro no pazaeny 6 6 8,2
Hroro 3a cemectp 34 34 38,2 320
Uroro no agucuuruinye 34 34 38,2 3a4eT ¢ OLEHKOMI




5 Ob6pa3oBaTesibHbIEe TEXHOJIOTHH

B nporuiecce npenonaBanus JUCHUILTUHBL « XUMHS U (PU3HKA TOTUMEPOB)
MIpUMEHSIETCS TPAIULIMOHHAS U HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHAs! 00pa3oBaTeIbHbIe
TEXHOJIOTHUH.

Jlexuuu npoxoAsT Kak B M”HGOPMAIIMOHHOM (opMe, I/1e UMEET MECTO
MOCJIEI0BATEIbHOE U3I0KEHUE MaTepralla B JUCIUILNIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE
MIPEUMYIIECTBEHHO BepOaIbHBIMU CPEJCTBAMHU, TaK U B (hopMe JeKIuii-Oeceabl WK Juajiora
C ayAUTOPHEH, JEKIUI C MPUMEHEHUEM AJIEMEHTOB «MO3TOBON aTaKu, JEKIUI-
KOHCYJIbTAIUH, Iie TEOPETUUECKHI MaTepHall 3apaHee BbIAACTCS CTyIEHTaM JIJIst
CaMOCTOSITENIbHOTO U3yUYeHUS, JIJIs1 TIOJATOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIUS
MIPOXOJIUT 1O TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO, B JIEKIIUM MOTYT HCIIOIB30BATHCS 3JIEMEHTHI POOIEMHOTO
uznoxxkenus. [IpobieMHas JieKIus HAaYUHAETCS ¢ BOIPOCOB, C TOCTAHOBKU MTPOOJIEMBI,
KOTOPYIO B XO/I€ U3JI0KEHHUS MaTeprasia He0OX0IMMO PelInTh. Takas JeKIHs NpeCTaBIseT
co0oi 3aHsATHE, IPEAToaraliee HHUIMAPOBAHHOE MPENoIaBaTeIeM IpUBJICUCHHE
ayJUTOPUU K PEHICHUIO KPYITHON HAyYHOU MPOOIEMBI, paCKPhIBAET BO3MOXKHBIE ITyTH €€
pellIeHNs, IOKa3bIBAET TEOPETUUECKYIO U ITPAKTUUECKYIO 3HAUUMOCTb JocThxkeHM. Ha
POOJIEMHOM JIEKITUM HOBOE 3HAHHE BBOJUTCS KaK HEM3BECTHOE IS CTyAeHTOB. [lomydyennas
nHbOpPMAaNKS yCBaUBACTCS KaK IMYHOCTHOE OTKPBITHE €IIIe HE M3BECTHOTO IS ce0sl 3HAHMUSL.

Jlns peanuzanuu HHGOPMAIIMOHHO-KOMMYHHUKAITMOHHOM 00pa30BaTeIbHOM
TEXHOJIOTUH MPOBOJISATCS JIEKIIMM-BU3YaJIU3aLUH, B X0J1€ KOTOPBIX U3JI0KEHHE
TEOPETUYECKOr0 MaTepHasa COIIPOBOXKIAETCS IPE3CHTALIUEH.

JIeKIIMOHHBIN MaTepua 3aKperuIsIeTcs B X0€ J1a00paToOpHBIX paboT, B X0A€ KOTOPHIX
ydeOHas paboTa IMPOBOAMTCS C PeabHBIMU XUMHUYECKIMH BernecTBamMu. Ha mabopaTopHbIx
paboTax BBIIOIHSIOTCS TPYIIIOBBIC MM WHIMBH Ly aJIbHBIC 3a/IaHUS 110 IPOHICHHON TEME.
[TpoBenenune mabopaTOpHBIX PadOT HEOOXOAUMO MIPEABAPATH HHCTPYKTAXKEM TI0 IIPAaBUIIAM
0e301macHo# paboThl B XUMHYECKOH J1abopaTopuu. OCHOBHBIM YCIIOBHEM JIONTyCKa CTYJACHTOB
K J1a0opaTopHOi paboTe ABIIETCS X 00s3aTeNIbHAs MOTOTOBKA K HEH C COCTaBICHUEM
TeopeTudeckoro BeesneHus. [lpu nposeneHun 1a00paTOpHBIX 3aHATHI UCIIOJIB3YETCS METO
KOHTEKCTHOTO 00Y4YeHMsI, KOTOPBIH 1M03BOJISIET YCBOUTh MaTepUal IyTEM BBISBIICHUS CBA3EH
MeX/1y KOHKPETHBIM 3HAaHUEM U ero npuMeHenneM. Kpome Toro, nenecoo0pasHo
HCI0JIb30BaTh TEXHOJIOTHIO KOJUIEKTUBHOTO B3aUMOOOY4eHHUs (ITapHyIo paboTy) TpeX BUAOB:
cTaTUyecKas napa, AMHaMHU4yecKas apa, BapualoHHas apa; COBMEIas €€ C TEXHOJIOTHel
MOJ1yJIbHOTO 00y4eHHs. BBINOIHUB 3KCIIEPUMEHT, CTYA€HTHI POPMYIUPYIOT 0000IEHHBIE
BBIBOJIBI TI0 CEPHH OTBITOB, HCIIOJIB3YSl IIPUEMBI aHAIIOTUW M CPAaBHEHUSI.

CamocTosTenbHas paboTa CTYJEHTOB SIBJISETCS OJHUM U3 Hanbosee 3¢ (HEeKTUBHBIX
CPEJICTB pa3BUTHS MOTPEOHOCTH K OynyIiemMy camooopazoBanuio. CamocTosiTesbHas padbora
CTYJICHTOB BKJTIOYAET B ce0s cambie pa3HO0Opa3Hbie (HOPMBI yIEOHOU NeATETHHOCTH:
BBITIOJIHEHHUE JIOMAITHUX 3aJaHuH, 3aBepIiieHue oQpopMieHus J1ab0paTOpHBIX padoT,
MO/ArOTOBKA K NMPaKTUKyMY, U3y4€HHE OCHOBHOTO U JIOTIOJHUTEIHLHOIO MaTepuasa 1o
y4eOHHKaM U TTOCOOUSIM, YTEHUE U TPOpabOTKa HAYYHOU JTUTEepaTyphl B OMOIHOTEKE,
HanucaHue pedepaTtoB U KypCcOBBIX padOT, NOArOTOBKA K KOJJIOKBUYMaM, 3a4eTam, UTOrOBOM
aTTecTaluu.

CamocTosTenbHast paboTa CTYAEHTOB JOKHA OBbITh HAlpaBiieHa HA 3aKPETJICHUS
TEOPETUYECKOr0 MaTepuaa, U3JI0KEHHOT 0 IIPEroiaBaTeseM, Ha IpopadoTKy TeM,
OTBEJIEHHBIX Ha CaMOCTOSATEIbHOE U3YUEHUE, Ha TOATOTOBKY K J1a00paTOPHBIM 3aHATHIM,
BBINOJIHEHUE JOMAIIHUX 33JaHUH U TIOATOTOBKY K PYOEKHOMY U 3aKIIOUUTEILHOMY
KOHTpOou0. [IoMUMO 3TOro, CTYyI€HTBI IPEJICTABIISIFOT PE3YJIbTAThl CBOEH CaMOCTOSITEIILHOM
paboThI B BUIE MTPE3CHTAIHI.

CamocrosrenbHas paboTa CTyIEHTOB IO AUCHUIUINHE «XUMHUS U PU3HKa



MOJINMEPOB» BKJIIOYAET BBIMIOJIHEHUE 33JaHUI PENPOAYKTUBHOTO XapaKkTepa Mo ajJropuTMy,
MPeIJI0KEHHOMY TPETo1aBaTeseM.

[Tpu npoBeneHnn pyOEKHOTO U 3aKITIOUUTEIHLHOTO KOHTPOJISI OCHOBHBIMU 3aJ[auaMH,
CTOSALIUMHU Mepe]] MpernojaBaTesieM, IBISIOTCS: BbISIBICHUE CTEIIeHH MTPaBUIIBHOCTH, 00beMa,
rIIyOUHBI 3HAHUI, YMEHH, HABBIKOB, MOTYYEHHbBIX [IPH U3YUYEHUH Kypca Hapsay C
BBISIBJICHHEM CTEIIEHH CAMOCTOATEILHOCTH B IPUMEHEHUU MOJTYyYEHHBIX 3HAHUM, YMEHUH 1
HAaBBIKOB.

6 YueOHO-MeTOqHYEeCKOE 0OOecTiedeHHe CAMOCTOATEIbLHOM padoThl 00yYaommXxcst

[IpencrapieHo B mpuioxeHuu 1.

7 OueHoYHbIE CPeACTBA /1JIsl IPOBEAeHUS MPOMEKYTOUHOM aTTecTALMU
[IpencraBieHs! B IpUI0KEHUU 2.

8 YueOHO-MeTOAMYeCKOe U MH(POPMALIMOHHOE o0ecTieYeHre JUCHMITTUHBI

a) OcHoBHas JInTeparypa:

1. ®u3nKa ¥ XUMHS CHHTETHYECKHUX TIOJTUMEPOB : METOINYCCKHUE YKa3aHUS /
cocraButenb A. A. JleonoBuu. — Cankt-IlerepOypr : CIIGIJITY, 2022. — 16 ¢. — Tekcr :
ANEeKTPOHHBIH // JIaHb : 35IeKTpoHHO-OnOIHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/257777 (marta obpamienus: 15.01.2025). — Pesxxum qoctyna: mjist
ABTOPU3. MOJIb30BATEIICH.

2. Kynesnes, B. H. Xumus u pusuka noaumepos : yueOHoe mocodue / B. H.
Kynesnes, B. A. lllepuaeB. — 3-¢ us ., ucnp. — Cankr-IlerepOypr : Jlanb, 2022. — 368 c.
— ISBN 978-5-8114-1779-7. — TekcT : 35IeKTpOHHBIH // JIaHb : 371eKTPOHHO-OMOInOTeUHAS
cucrema. — URL.: https://e.lanbook.com/book/211685 (mara ob6pamenus: 15.01.2025). —
Pexxum mocTyma: st aBTOpHU3. MOJIb30BATEICH.

0) lono/iHUTeILHAS JINTEPATypa:

1. BypeianuH, B. I'. OCHOBBI TEXHOJIOTHH ITPOU3BOJICTBA IMMOJIMMEPOB : y4eOHOE ITocoOue
/ B. T'. bypemaun, H. 1. Kopurynosa, O. B. Epmosa ; MI'TY, [kad. XTVYII]. - Marauroropck,
2011. - 130 c. : ., Tabmn. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3376
(mata obpamenus: 15.01.2025). - MakpooOBeKT. - TeKCT : 3IeKTPOHHBI.

2. TexHUYECKHE CBOMCTBA MOJMMEPHBIX MaTePHATIOB: yueb.-CcripaB. mocodue /

B.K. Kpspkanosckuii, B.B. bypnos, A.Jl. [Tanumartuenxo, FO.B. Kpbpkanosckas. - CII6.:
[Tpodeccus, 2005.-248c. — NSBN 5-93913-093-3. — TekcT : HEMOCPEICTBEHHBIH.

3. [ubpsieBa, JI. C. Xumus u pusnka moanuMepoB : yueOHo-MeToauyeckoe mocoodue / JI.
C. llIu6psera, FO. K. JIykanuna, C. B. UepnasimoB. — Mocksa : PTY MUPDA, 2025 — Yacts
2—2025.— 53 c.— ISBN 978-5-7339-2514-1. — TexkcT : >neKTpoHHbI // JIaHb : 2IeKTPOHHO-
oubamoreunas cuctema. — URL: https://e.lanbook.com/book/493595  (mara oOpamieHus:
15.01.2025). — Pesxum gocTyna: i aBTOPH3. MOTb30BaTeN e,

4. Jlrocosa, JI. P. Xumus u ¢pusuka mormuMepos : yueOHo-MeToaudeckoe mocoodue / JI. P.
JIrocosa, JI. C. lIuGpsesa, FO. A. HaymoBa. — Mocksa : PTY MUPDA, 2023 — Yacte 1 —
2023. — 101 ¢. — ISBN 978-5-7339-1926-3. — Tekct : aneKTpoHHBIi // JIaHb : 3JE€KTPOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/382646 (mata oOpamieHus:
15.01.2025). — Pexwum gocTyna: uis aBTOpu3. mojb3oBareieii.[Inactuaeckue maccol. — ISSN
0544-2901. — TekcT : HeOCPEACTBEHHBIN.

5. Tapa u ynakoBka. — ISSN 0868-5568. — Tekct : HEemocpenCTBEHHBI.

6. Uaayctpus ynakoBku. — ISSN 1560-4632. — TekcT : HEMOCPEICTBEHHBIN.

B) MeTonnyeckne yKa3anus:
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https://e.lanbook.com/book/493595
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1. Tapactok, E.B. Onpenenenue creneHn HaOyxaHus MOJIMMEPOB U
kodurmenta auddy3ur HI3KOMOJICKYJISIPHBIX BEIIECTB B TIOJMMEPHBIC MaTePHUAIIbI:
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3. EpmioBa, O.B. Peosnorus noimmMepoB: METOJIUYECKUE YKa3aHUs K
nabopaTtopHoit paboTe Mo JUCHUILINHE «XUMHUA U Gu3KKa nonumeposy, «IIpousBoactso
MOJINMEPHBIX YIAKOBOUHBIX MAaTepUAIOBY, « Y THIIM3AlHsI YIAKOBOUHBIX U MOJIUTpapUUeCcKUX
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MarnuTtoropckuii roc. Texuuueckuid yu-t  um. I'. 1. HocoBa. — Maruurtoropck : MI'TY um.
I'. . Hocoga, 2020. — 13 c. — TekcT : HermocpeacTBEHHBIM.

4. ITonomapes, A.Il. MccnenoBanue noiuMepoB METOI0M CHHXPOHHOTO
TEPMHUYECKOT0 aHallM3a: METOIUYECKUE YKa3aHUs K J1Ja0opaTOpHBIM paboTam 1o
muctumimHaM « TexHonoruueckoe 000py1I0BaHUE U OCHACTKA YIIAKOBOYHOTO U
MoJUrpauuecKoro MpoOU3BOACTBA», « XUMUS U PU3UKA TOIUMEPOBY, «[Ipon3BoacTBO
MTOJIMMEPHOH TapbD» I 00y4aromuxcs o HanpasieHuro 29.03.03 ounHoii hopmbr
o0yuenus / A.Il. ITonomapes, B.I'. Bypeinaun, E.B. Tapactok; MarHuToropckuii roc.
texHnueckut yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocosa, 2017. —
14 c. — TekcT : HEMOCPEACTBEHHBIH.

5. Epmiosa, O.B. Onpenenenue onTuueckoro 3Haka JBYIyUYernpeIOMIICHUs
chepoTUTOB MOJIUMEPOB: METOIMICCKUE YKa3aHUS K JIA0OpaTOPHOU paboTe It CTYICHTOB
cnernuanbHocTH 261201 o aucturummae « Xumus v Gusnka noaumepony. / O.B. Epmiosa,
JI.B. UynpoBa; Marauroropckuii roc. rexunueckuii yu-r uM. I'. . HocoBa. —
Marnutoropek : MI'TY um. I'. M. Hocoa, 2020. — 7 ¢. — TekcT : Hermocpe1CTBEHHBIH.

6. Tapaciok, E.B. CuHTe3 moimMepoB: METOIMYECKUE YKa3aHUs K 1a00paTopHOM
paboTe Mo AMCUUIIINHE « XUMUS U PU3UKA TOJIMMEPOBY JIJIs1 00yUaroUuXcs Mo
HanpasiyieHuto 29.03.03 ounoii popmsl o0yuenus / E.B. Tapactok, O.B. Epmiosa, JI.B.
Uynposa; Marauroropckuii roc. rTexuudeckuii yH-T  um. ['. 1. HocoBa. — Marauroropck :
MI'TY um. I'. Y. Hocora, 2017. — 17 c. — TekcT : HEMOCPEACTBEHHBIM.

7. Epmioa, O.B. nentudukanus noaMMepHbIX MaTepHaIoB: METOUYECKUE
yKa3zaHMs K JabopaTopHoi pabote no aucuuiuinie «[Ipou3BoacTBO NOIMMEPHON yIaKOBKH»
i o0yyvaromuxcs no HanpasieHuto 29.03.03 ouynoit popmsr 00yuenus / O.B. Epumiosa,

E.B. Tapacrok; Marauroropckuii roc. rexunueckuii yu-t uM. I'. . HocoBa. —
Marnutoropck : MI'TY um. I'. M. Hocoga, 2017. — 16 c. — TekcT : HenocpeaCTBEHHBIM.

8. Tapactok, E.B. JlehopmarimnoHHO-ITPOYHOCTHBIE CBOMCTBA YIIaKOBOYHBIX
MaTepUaJIoB : METOJIMYECKUE YKa3aHUs K J1a0opaTOpHBIM paboTaM JUIsl CTYACHTOB
crienranbHOCTH 261201 mo nuctunimHaM « TeXHOI0rHusl yHakOBOYHOTO TPOU3BOJICTBAY,
«IIpon3BOACTBO MOJUMEPHBIX YITAKOBOYHBIX MaTepHalioBy, «IIpon3BOACTBO yIaKOBOYHBIX
MaTepuaioB Ha OCHOBE Oymarny, «[I[pon3BoIcTBO Taphl U3 KapToHA U ToPppokapToHAY /
E.B. Tapacrok, JI.I'. Konsiga, O.B. EpmoBa; MarHuTOropckuii roc. TEXHU4eCKU yH-T UM. .
. HocoBa. — Maraurtoropck : MI'TY um. I'. U1. Hocosa, 2020. — 26 c. — Tekcer :
HEIOCPEICTBEHHBIM.
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MMPUJIOXKEHMUE 1

6. YueOHO-MeTOoAuYecKOoe o0ecneyeHne caMoCTOsATeIbHOI PadoThl 00y4aK0IIMXCS
CamocrosiTenbHass paboTa CTYJIEHTOB TMOAPA3CIsAeTCs Ha ayJIuTOPHYIO, KOTOopas
HpOI/ICXOI[I/IT KaK BO BpeMSI na6opaTopHHx SaHHTHﬁ, TaK 1 Ha IIJIAaHOBBLIX KOHCyJIBTaI_II/ISIX, " Ha
BHEAYIUTOPHYIO, IPOUCXOISAIILYIO BO BpeMs ITOATOTOBKH CTYJICHTAMH OTYETOB IO JJaO0OPaTOPHBIM

3aHATHUAM U ITIOATOTOBKH JOKJIAaA0B.

IIpumepHBbIii HepevyeHb J1a00PaTOPHBIX PadoT

1. JlaGopatopHas pabota «aeHTHHUKAIHS TOTUMEPOBY.

2. JlaGopatopHass pabora «OmnpezieneHre MOJIEKYJISIPHOW Macchl —IOIMMepa
BUCKO3UMETPHUECKUM METOJIOM).

3. JlaGopatopnasi pabora «CuHTE3 TONMMepa METOJOM NOJIHMKOHICHCAIIMU |
M3yYEHHUE €r0 CBOMCTBY.

4. JIabopaTtopHbie paboThl «/3ydeHne KNHETUKN Ha0yXaHHs CIIUTHIX TIOJIMMEPOB).

5. JlaGopaTopubie paboTel «OrmpenesieHUe CTENEeHU Ha0yXaHUs TOJUMEPOB |
k03¢ punmenta aupdy3un HI3KOMOJICKYIISPHBIX BEIIECTB B TIOJIMMEPHBIE MAaTEPHAIIBI».

6. JlaGopatopusbie padotsl «Bnusuaue pH cpenbl Ha HabyxaHHE JKeITaTHHAY.

7. JlaGopatopHble paboThl «BimsHHE TPUPOIBI PACTBOPCHHBIX BEIECTB Ha

Ha0yXaHUE KeTaTHHAY.
KoHTpoJibHBbIE BOMPOCHI K KOJJIOKBHYMaM

Pa3gen 2. OcHoBHbIE NOHATHSA U onpenejenus xumuu BMC.

Bun. MapkupoBka nonumepos. Ilomydenue 6a30BOro Chipbst AJisi MPOU3BOJACTBA
MoHoMepoB. [Tonnmepsl. Knaccudukanus nonumepos (1, 2, 3 kiaccsl). Buasl nonmumepos u
X cBoicTBa. BHemnuili Bua mnonumepa. OmnpenereHue BHUJa IOJIUMMEpPA IO TOPEHHIO.
MapkupoBka MiaacTMaccoBbIX u3aenui. O030p (U3MKO- MEXaHHYECKHX XapaKTEPUCTUK
noaumepoB.  OOmme  BONPOCHI  CTPYKTYphl — MOJUMEpHBIX  Teld.  OCHOBHbIE
(¢u3MKOMEXaHNYECKHEe CBOICTBAa aMOP(HBIX U KpUCTANIMYECKUX MosmumepoB. CpenHue
MOJIEKYJIApPHBIE MacChbl. METOAbl OMIpPENEICHUs CPEIHEYUCICHHOW MOJIEKYJIAPHON MAacCCBhI.
Xumuaeckue Metoabl. usndeckue MeTo s, 0ynuockonus. Kpuockomus. M3otepmudeckas
muctnsanusa. OcMmomerpusa. MeTonsl onpeneneHuss CpeJHEB3BEIIEHHOW MOJIEKYJISIPHOR
maccel. ['mppomunamuueckue Meroabl. Buckosumerpus. JAud@y3uoHHBI  MeTo.
YabTpanentpudyrupoanue. Meros cBeTopaccessHusi. MeTos1 acuMMeTpun. MeToa ABOMHOM
skcTpanonsuuu. [lonmuaucnepcHocTs.

Pa3nen 3. MeToabl noJiydyeHus MOJTUMEPOB.

OO6mue cBeneHus: 0 MexaHu3Max peakuuii. CBoOOOIHO-paguKaIbHas MTOTUMEPHU3AITHS
€€ OCHOBHBIC KNHETUYCCKHUC 3aKOHOMEPHOCTH. AKTHUBHOCTH Pa3INIHBIX MOHOMECPOB. HNonnas
MOJIMMEpH3aIHs: KATUOHHASI M aHMOHHAs ITOJIMMEPHU3allsl, BIUSHUE IPUPOJIBI KATAIU3aTOPOB
U PACTBOPHUTEICH Ha CTPYKTYpy OOpPa3yHOIIMXCS TMOIUMEPOB. MIOHHOKOOPIMHAITMOHHAS
nonuMepu3arus. [lomumepusanus ¢ packpbiTHeM HHUKIOB. Comomumepusanus, CTPYKTypa
comonmmMmepoB  [loyMKoHIEH CAMSI, 3aBHCHUMOCTH CTPYKTYpPBI IOJIMMEpPA OT CTPOCHHS
UCXOAHBIX MOHOMepOB. CTyneHuaTtas nonumepusanusi. CpaBHEHHUE CTYTIEHYAThIX PEaKIIHii ¢
1enHbpIMU. TeXHUUecKre MpueMbl CHHTE3a TIOJIMMEPOB: B Ta30BOH (ase, B macce (B OJ10ke), B
pacTBope, B SMYJIbCHH, HAa TPaHUILIe pa3aena ¢as.



Paznen 4. JdedopmannoHHble CBOHCTBA MOJMMEPOB B Pa3iHYHbIX (a30BbIX U
(pU3UYEeCKHX COCTOSTHUSAX

®du3nko-MexaHUYECKHE CBOMCTBA IMOJIMMEPOB. MexaHnuecKre CBOMCTBA TOJIMMEPOB.
Hedopmarmonnsie cBoiicTBa. Jledopmanns amoppHBIX TOIUMEPOB. Ypyras aedopMarius.
BeiHyK1€HHAs 37aCTUYHOCTD, TXp, 3aBUCUMOCTH OT pa3inyHbIX (hakTopoB. Jledhopmanus
KPUCTANTHYECKUX 1onumepoB. [lepopmannonnsie kpusbie. OcobeHHOCTH Aedopmanun
pacTsDKeHMS U KpydeHus mosmmepoB. [Ipounocts u paszpymenue. TeopeTndeckas IpOYHOCTS,
IPOYHOCTh, PEAILHBIX MOJUMEPOB. Jl0ITrOBEYHOCTH MONIMMEPOB. Y paBHeHUe XKypkoBa, ero
aHaJ M3 W 3Ha4YeHue. TepMOoQuUIyKTallMOHHAs TEOPUsS U MEXaHU3M Pa3pyIICHHs MOJIMMEPOB.
BnusHre MakpOMOJEKYJSPHBIX CTPYKTYp Ha MEXaHWYECKHE CBOMCTBAa IOJIMMEPOB.
Termodgusuueckne cBoiictBa monuMmepoB. TemroeMkocTs monuMmepoB. CkeneTHas,
XapaKTepUCTHUYECKass W KOH(OpMAIMOHHAs COCTABIISAIOLIME TEIJIOEMKOCTH TBEPABIX
HOJMMEPOB. 3aBHCUMOCTb TEIUIOEMKOCTH OT TeMIepaTypbl I KPUCTAUIMYECKUX U
aMOp(HBIX MOJUMEpPOB. TemIONPOBOAHOCTD. 3aBUCHUMOCTh  TEIUIOMPOBOJHOCTH  OT
TeMITepaTypbl, HU3NIECKOro u ($Ha3oBOrO COCTOSHUS, CTPYKTYpPBHl U (POPMBI MAKPOMOJIEKYJT
nojauMepa. TemreparyponpoBOJHOCTh, €€ 3aBUCHMOCTh OT TeMIepaTypbl, (a3oBOro
COCTOSIHMSA, MOJICKYJSIpHOW Macchl, (opMbl MakpoMolekyid. TeroBoe pacimmpeHue.
3aBucUMOCTh KOA((UIIMEHTOB OOBEMHOTO M JIMHEHHOTO PACHIMPEHHS OT TEMIIEPaTypHI,
($a30BOro COCTOSIHUS M CTPYKTYPHI TIOJIUMEPOB.

Pa3znen 5. Xumuueckue npeBpaiieHusi moJJuMepoB.

OOmast XapakTepUCTHKA XWMHYECKUX pEaKIUH IOJIMMEpPOB, KiIacCHU(pUKAIHISL
peakiuii, 0COOEHHOCTH peakiuil MOoJIUMepoB. TepMOIecTpyKIUs U TEePMOCTAOMIBLHOCTH
nosmMepoB. «CTapeHue» NOJMMEpPOB. XUMUUYECKHE PEaKIUU TOJ JICUCTBHEM CBETa W
MOHU3HUPYIOLIUX U3Ty4eHU. MeXxaHOXUMUS NOJMMEpPOB. XUMUUecKas qecTpykuus. Peakuuu
MOJIMMEPOB C KUCIOPOJOM. Y CKOPUTEIIN M HHTHOUTOPHI OKUCICHUS. 3alIUTa TOJIUMEPOB OT
cTapeHus. XuMHYecKas MoAu(pUKaAMsI TOTUMEPOB. MEeXMONEKYISIpHbIE  PEaKIHH
MOJIMMEPOB, (HOPMUPOBAHKE CETUATHIX CTPYKTYP.

Paznen 6. OTaesbHbIe peacTABUTEIH I0JIMMEPOB, X CBOHCTBA U IIPUMEHEHMe.

Baxneiimue MIOJIMMEPU3ALIIOHHBIE BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS:
MOJIMATUIIEHBI U UX IPOM3BOAHBIE (ChIPBE, OTyUYEHHUE, CBOICTBA, MPUMEHEHUE): TIOJTUITUIICH,
HOJIUIPOIINIIEH, OJTUM300yTUIIEH, TONUBUHMIXJIOPHI, TOJUTETPAPTOPITHIIEH, TOTUCTUPOI,
NOJIMBUHUJIALIETAT,  IOJMAKpUJIAThl,  MOJUAKpUIOHUTpWI.  [lonMKOHJEHCAllMOHHBIE
NOJUMEpBl:  (eHONoANbACTHIHbIE, aMUHO(OpMaNbAETUAHbIE, KPEeMHHHOPraHUYeCKHue
MOJIUMEPBI, TOTUIPUPHI, TOTHUAMHU/IBI, STMTOKCUIHBIE CMOJIBL, TOJINYPETAHBI, TOJIUKApOOHATHI,
(bypaHOBBIE OIUMEPHI, MOAUDUIIUPOBAHHbIE TPUPOTHBIE TTOIUMEPHI — 3(PUPHI LEIUTIONO3HI.

IIpuMepHbIe NpaKTHYECKHe 3aaHUSA

1. O6pa3zern MoNIMBUHUIXJIOPUA, ITOTyUYEHHBIH MOTMMepHU3aIel XIopITeHa Maccoi 18,75
r conepxkut 9,406°1020 makpoMosekyJs. XJI0pITEH, HE BCTYIUBIINN B PEAKIIMIO TOJIMMEPU3AIUH,
moxet obecuBetuTh 200 r 4%-HOro pactBopa OpoMa B TeTpaxyiopmerane. Hailtu 3HaueHue
cpenHen MoJekysipHoit maccel [IBX.

2. Jlng monydeHHs TBEPABIX DJIEKTPOJIMTOB MPUMEHSIOT KOMIIO3UIMM Ha OCHOBE
noymdTUIeHoKeua. Haittu ctenens momumepusanuu [190, eciin ocmotuueckoe pasienwne 0,04%
pactBopa (p=1 r/cmM®) mpu 500 C paBuo 31,578 Ila, a moBeJeHHE PAcTBOpPA MOTUHHSAETCS
ypaBHeHuto Bant-I'odda.

3. Kak monmyuator B nmpomsiniuieHHOCTH cTrpoi? [IpuBenure cxemy ero rnoJmMepusanuu.
N300pa3ute ¢ MOMOIIBIO CXEM JIMHEHHYIO U TPEXMEPHYIO CTPYKTYPY HOJIUMEPOB.



4. Kak MOXHO MOJYYUTh BUHWIXJIOPH, UMesl KapOua Kaiblysl, XJIOPUA HATPHS, CEPHYIO
KUCI0TY M BoAy? Hammmmure ypaBHEHHS COOTBETCTBYHOIIUMX peakuuid. CocTaBbTe CXeMy
MOJIMMEPU3ALMY BUHUIIXJIOPUAA.

5. Kak u3 xapOuia KaabIys ¥ BOJIBI IOJIYYUTh YKCYCHBIN albJIETU]I, a 3aTeM BUHHJIAICTAT?
CocraBbTe cXeMy NOJMMEpU3allMi BUHUJIALETATa.

IIpumepHbIe TeMbI 1JIsl MOATOTOBKH Mpe3eHTaAlui
MO pe3yJibTATaM 0Te4YeCTBEHHBIX U 3apy0eKHbIX HCCIIeI0BAHNH MOJTUMEPHBIX
YIaKOBO4YHBIX MATEPHAJIOB

1. [Tonmatunen Beicokoro aasneHus. Crocod cunte3a. CTpyKkTypa mnoiumepa.
TpeboBaHMsI HOPMATUBHOM IOKYMEHTAIIUHU [TPH MIPOBECHUN UCTIBITAaHUH. DU3NKO-MEXaHUYECKHE
XapaKTepUCTUKHU: TEepMOMEXaHWYecKas Kpuas; jaedopMalyoHHas KpuBas. Bo3MOXHOCTbH
HCIIOJIb30BAaHUs B KAYECTBE YIIAKOBKH.

2. [Tonuatunen Huskoro namineHus. Crnoco0 cuHTeza. CTpykTypa mosmmepa.
TpeboBaHMsI HOPMATUBHOM IOKYMEHTAIIUH [TPH MIPOBECHUN UCTIBITAaHNH. DU3NKO-MEXaHMYECKHIE
XapaKTepUCTUKHU: TEepMOMEXaHWYecKas KpuBas; jAedopMaloHHas KpuBas. Bo3MOXHOCTbH
HCIIOJIb30BAaHUs B KAYECTBE YIIAKOBKH.

3. [Tomuctupon. Crnocod cunresza. CtpykTypa noaumepa. TpeboBaHUS HOpPMAaTUBHOMN
JOKYMEHTallud IIpU IIPOBEACHUM MCHBITAaHUN. DOHU3UKO-MEXaHUYECKHE XapPaKTEPUCTUKH:
TepMOMEXaHWYecKass KpuBas; JaedopMallMOHHas KpuBas. B03MOXHOCTh HCHONB30BaHUS B
KAa4eCTBE YIIaKOBKHU.

4. [Tomunponunen. Cnoco6 cunte3a. CrpykTypa mnoaumepa TpebGoBaHUs
HOPMATHBHOM  JOKYMEHTAllUM IIPU IPOBEIACHUM UCHBITAaHHW. DHU3MKO-MEXaHUYECKHE
XapaKTepUCTUKH: TEepMOMEXaHWYecKas KpuBas; jaedopMalioHHas KpuBas. Bo3MOXHOCTbH
HCITOJIb30BAaHNs B KAYECTBE YIIAKOBKH.

S. [Tommamuy. CrocoO cunte3a. Ctpykrypa nonumepa. TpeOoBaHHsS HOpMaTHBHOMN
JOKYMEHTAllUd Ipd IPOBENCHUM MCHBITAaHUN. DOHU3NKO-MEXaHUYECKHE XapaKTEPUCTUKH:
TepMOMEXaHW4ecKass KpuBas; JaedopMallMOHHas KpuBas. B03MOXXHOCTh HCHONB30BaHUS B
KAa4eCTBE YIIaKOBKHU.

6. [MonuBuaunxiaopun. Cnocod cunHte3a. CrpykTypa mnoiaumepa. TpebGoBaHUs
HOPMATHBHOM  JOKYMEHTAallUd NIpU NPOBEIACHHHM UCHBITAaHUW. DHU3MKO-MEXaHUYECKHE
XapaKTepUCTUKH: TEepMOMEXaHW4ecKas KpuBas; jaedopMalioHHass KpuBas. Bo3MOXHOCTbH
HCITOJIb30BAaHUs B KAYECTBE YIIAKOBKH.

7. [Tonmatunentepedranar. Crnocod cuHTe3a. CTpykTypa monumepa. TpebdoBaHUs
HOPMAaTHUBHOM  JOKYMEHTAllMd NP NPOBEICHUHM HCHBITAaHWU. DHU3MKO-MEXaHWYECKHE
XapaKTepUCTHKH: TEpMOMEXaHWYecKas KpuBas; jaedopMaioHHas KpuBas. Bo03MOXHOCTbH
WCITOJIb30BaHNs B KAYECTBE YIIAKOBKH.

8. [Tonukap6onat. Cmoco® cunte3a. Crpykrypa mnonumepa. TpebGoBaHUs
HOPMAaTHBHOM  JOKYMEHTAllMM NpPU NPOBEIACHHM HUCHBITAaHHU. DHU3MKO-MEXaHWYECKHE
XapaKTepUCTHKH: TEepMOMEXaHWYecKas KpuBas; jaedopMaioHHas KpuBas. Bo03MOXHOCTb
WCITOJIb30BAaHNs B KAYECTBE YIIAKOBKH.

TecTbI

TecThl cocTaBiIeHBI IO CTAH/IAPTU30BAHHONW METOIMKE M 00ECTICUMBAIOT OOBEKTUBHBIN U
WHAUBUAYATbHBIN KOHTPOI 3HaHUH. TecTupoBaHre o0ecrieurnBaeT:

-OJJHOBPEMEHHBI KOHTPOJIb OOJIBIIOT0 YHWCIAa CTYJEHTOB C COOJIIOJIEHUEM MPUHLHUIIA
WHJUBUIyaIbHOTO KOHTPOJIS;

- OTIEPaTUBHYIO IPOBEPKY MOJTHOTHI YCBOCHUS OMPEIeTICHHON YaCcTH y4eOHOro MaTepraa;



- IOJIYUYCHHEC KOJHUYCCTBCHHBIX rnokasareiei YCIIEBAEMOCTH, KOTOPbLIC MOXHO
HCIIOJIB30BaTh B JalbHEHIIEM B MLEIIX YCOBCPIICHCTBOBAHNA MCTOJUKU W OpPraHU3aluu
npenoaaBaHus.

Bapuanr 1

1. Kakoe 3 MpuBeICHHBIX HHKE BEILIECTB SIBIISICTCS MOJIUMEPOM:
a) C2HsOH, 6) H2SO4 * nH20, B) (- CH2— CH - )n, r) C5H8

CHs

2. Kakue ¢pu3nko-MexaHn4eCKHe CBOWCTBA Kay4dyKa MOBBIIIACT €ro BYJIKAaHU3AIHS:

1) pacTBOPHMOCTD B OPraHMYECKUX PACTBOPUTENSX 2) AIACTUYHOCTh

3) TepMOCTOMKOCTH 4) 3JIEKTPONPOBOIHOCTD

a)lu2;6)2u3;B)3ud;r)lud

3. Kak Ha3bIBaeTCsi MHOTOKpPATHO IMOBTOPSAIOIIASACSA IpyIIla aTOMOB B MaKpOMOJIEKYJIE
I0JIUMEPA:

a) cTeneHb NoJaumMepu3anuy; 6) MOHOMEp; B) CBOOOIHBIN paauKa;

I') CTPYKTYPHOE 3BE€HO

4. Kaxas 13 npuBEICHHBIX HIKE PEAKIUM SBIIIETCS PeaKIMel MoIuMepu3auu:

a) H2SO44 + nH20 — H2SO4* nH20

6) nCH2=CH — (- CH2—-CH -)n

Cl Cl

B) C12H22011 + H20 — CsH1206 + CeH1206

r) CuSO4 *nH20 — CuSO4 +nH20

5. CeIppéM AN TMONYyYEHHs] CHHTETUYECKOTO OyTaJMEHOBOTO Kaydyka IO CHoco0y
Jlebenena city>kUT: a) 3TUIIOBBIN CIUPT; 0) 3TaH; B) H-OyTaH; I') U30MpPEH

6. JlaHbI TJIACTMACCHI: TOIUCTUPOI, Te(IOH, TEKCTOIUT, MOJIUBUHUIXIOPHUL.

Kakue u3 HUX OTHOCSTCS K TEPMOTUIACTHYHBIM:

a) MOJIUCTUPOI U TEKCTONUT; 0) MOTUBUHUIXJIOPHU U TEKCTOIUT; B) Te(HJIOH, TEKCTOIUT,

MTOJINBHHUJIXJIOPUT; T') TIOJTUCTUPOI, Te(DIIOH, TOTUBUHUIXIOPHT

7. ®enonpopManbIETHIHYI0 CMOIY B MPOMBINIICHHOCTH MOJTY4YalOT B pe3yibTare
peaKkiuu:

a) MOJIMKOHJIEHCAINH;, 0) TUAPOTECHU3AIINY; B) U30MEPU3ALINY; T') TOJIUMEPH3AIUU

8. Kakyto reoMmerpruueckyio opMy MaKpOMOJIEKYJ MPEUMYIIIECTBEHHO UMEET KpaxMalr:

a) JTMHENHYI0; 0) Pa3BEeTBICHHYIO; B) IPOCTPAHCTBEHHYIO; I') 00BEMHYIO

9. BOJIOKHO HEWIIOH SIBJISICTCSI:

a) MPUPOAHBIM; O) CHHTETUUECKUM; B) UICKYCCTBEHHBIM; T') al[eTaTHBIM

10. Kayyyku  cCTepeoperyjspHOro  CTPOCHHS, B  OTJIMYME OT  Kay4yyKOB
HECTEePEOPETyISIPHOTO

CTpOEHHUsI, 00J1a1at0T:

a) OoJiee BBICOKOMW AIaCTHYHOCTBIO

0) 6osee BHICOKOM TEPMOCTOMKOCTHIO

B) 60Jiee BHICOKOW YCTOMYMBOCTHIO K OPraHUYECKHM PACTBOPUTEIISIM

r) 00JIee HU3KOU AITACTUYHOCTHIO

Bapuanr 2
1. IIpupoaHbIil KayuyyK MHAYE HA3BIBAIOT:
a) OyTaareHOBBIM; 0) N30MIPEHOBBIM; B) TUBHHUJIOBBIM; T') XJIOPOITPEHOBBIM
2. [Tonmumepsl 00pa3yroTCs B pe3yIbTaTe peakuii:
a) MOJMMEPHU3ALNH U TTOJTMKOHACHCAINH; 0) N30MEpHU3aIlii ¥ THIPOTeHU3AIIHH;
B) M30MEPU3AINH U THPATALMY; T) THAPATAIIMHA U TUIPOIH3a
3. BostokHO KanpoH SBJSIETCS: a) arleTaTHBIM; 0) OJUA(PUPHBIM; B) TTOJIMAMHTHBIM;



') HaTypaJIbHBIM

4. Kakas u3 cXeM OTpa)kaeT MOJIy4YeHHE XJIOPOIPEHOBOT0 KayyyKa:
a) CH4 — CoHe— C2Hs0H — (- CH, — CH=CH - CH2 - )n

0) CaC> —» CoH>— CH2=CH — (-CH2—-CH -)n

Cl Cl
B)CHs - CH=CH—->CH=C-CH=CH2 —»(-CH2-C=CH-CH2-)n

Cl
r) CeHis — CH2=CH — (- CH2—-CH - )n

CHs CHs

5. IlpupoaHbie BBICOKOMOJEKYJSPHbIE COCAMHEHHS MOJUIMENTHABl 00pa3yloTcs Hu3
AMHHOKHCIIOT B

pe3ysbTare peakinu:

a) MOJUKOH/IeHCAlMU; 0) TUpaTaIlii; B) THIPOJIN3A; T) OJIMMEPU3AIIUN

6. CBolicTBO MaTepuana U3MeHATh GopMy 0e3 pa3pylIeHUs Mo AeHCTBUEM CPAaBHUTEIHHO

HeOOoJIBIION BHEITHEH CUITBI M BO3BPAIIATh IIEPBOHAYAILHYIO (DOPMY IOCTIE MPEKPaIICHUS
NENUCTBUS

BHEIIIHUX CHJI HAa3bIBACTCSI:

a)  TCPMOPEAaKTHMBHOCTBHIO;  0)  DJAaCTHYHOCTHIO;  B)  IUIACTUYHOCTBIO;  T)
TEPMOTUIACTUYHOCTHIO

7. Kakoe ucxomaHoe ChIpbe JICKHUT B OCHOBE MOJIYUCHUS UCKYCCTBEHHOTO BOJIOKHA:

a) STWJIOBBIN crUPT; 0) KAMEHHOYTOJIbHASI CMOJIA; B) U30IIPEH; T') LIEJUIIOI03a

8. ITonumep (cMmouta), ABISAIOIMICS OCHOBOH IJIaCTMACChl KapOOJIHT,

a) MJIACTUYHBIN; 0) 37JaCTUYHBIN; B) TEPMOIUIACTUYHBIN; T') TEPMOPEAKTUBHBII

9. K npupoaHbIM oumMepam He OTHOCUTCSL:

a) Kpaxmai; 0) 0enoK; B) IEJUTI0JI034; T) OyTaIueHOBBIN KaydyK

10. Kakoii reomerpuueckoil (GopMoOi MaKpoOMOJIEKyJl OO0JagaroT TEepPMOIIaCTUYHbBIE
MOJTMMEPHI:

a) pa3BeTBIEHHOM; 0) MPOCTPAHCTBEHHOI; B) TMHEIHOM; T) 00bEMHON



MNPUJIO’KEHUE 2

7. OueHo4YHBIE CPeCTBA /1JIsl MPOBEAEHUS MPOMEKYTOUHOI aTTecTAlNU
[TpomexyTouHasi aTTecTanus UMEET 1IN0 ONPENCIUTh CTEIEHb JOCTHKCHHUS 3aIUTAaHUPOBAHHBIX PE3YJIbTaTOB OOYYCHUS 1O KaXIOW TUCIUIUIHHE
(MOIyJI0) 32 ONpeIeTICHHBINA IEPUO O0YUICHHSI.

a) H.]IaHI/IpyeMLIe pe3yJbTaThbl Oﬁy‘leHI/lﬂ N OIICHOYHBIC CPpeACTBA NJIA IPOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecramum:

Kon
WHJIUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIEHCAIINH

OneHouHbIE CpECTBA

[1K-5 Criocoben

OpraHU30BbIBATH U IIPOBOAUTL CJIOXKHBIC XI/IMI/IKO-(i)I/BI/I‘leCKI/Ie aHaJIM3bI, pa6OTBI 10 UCCJICAOBAaHHNIO CBOMCTB MaTCpHaIoB

IIK-5.1

BriOupaer u amantupyeTr CIOXKHbBIC
XUMHUKO-(PHU3UUECKHe aHaJIU3bI
HCCIIElyEMBIX CBOMCTB MaTE€pUaIOB

Bonpocsl 1J11 IOATOTOBKH K 3a4eTy ¢ OLeHKOM
Mounomep, moiuMmep, oauromep. MOJeKyJIsipHble MacChl 3THUX BEIIECTB. Makpomolekyna,
MOJIMMEpHAs! 1eNb, 3B€HO IEMHU, CTENeHb nosumepusanuu. Cea3p Mexay MM moHOMepa u
noJiuMepa, crenuduka MOHATHS «MOJEKYyJsIpHas Macca IOJIMMEpPa» MPUMEHUTENBHO K
MMOJIMMCPHBIM BEIICCTBAM.
Knaccudukanus nomumMepoB Mo XUMUYECKOM TPUPO]IE ATOMOB, TI0 TEOMETPUU CTPOCHHSI [IEMTU
110 IPpUHAJJIC)KHOCTH MAaKpPOMOJICKYJIbI K OIIPCACIICHHOMY KJIIaCCy XUMUYCCKUX COGI[I/IHeHI/Ifl, 10
peaxkuusM UX MOJTyYEHUsI.
[Tonmumepu3zanusi, OCHOBHbIE XapaKTEPUCTHKU peakiuu. CTpoeHrne MOHOMEDOB,
CIOCOOHBIX K MoJMMepu3anuu. TepMoauHamuika moluMepuzanuu. Pomb
SHTAIBIUK U SHTPOIUHU TIPOIIecca MOJIUMEPU3aITUH.
PagukaneHas  monmuMepu3anus, CcTagus  pasButus  nporecca.  CriocoOsl
MHUIMMPOBAHUS CBOOOJHO paJuKalbHON MoOJMMepHU3alu: (HOTOXUMHUUECKOE
WHULIMUPOBaHUE, Vcnonbp30BaHNE XUMUYECKMX MHULIMATOPOB. [Ipumep.
Knnernka CBO60}1HO - pa)mKam)Hoﬁ IMoJIMMEPHU3al . Bmmsuane KOHILCHTpAI MHUIIUATOPa Ha
CTETEeHb MOJIMMEPU3AIIH 00Pa3YIOLIETroCs MPU PEAKITIH MOIUMEpa.
PanukanpHas comonmMmepusaius. YpaBHEHHE cocTaBa comoiumepa (ypaBHeHHe Maiio).
KoHcTaHThl comonuMepu3anud U UX POjib B OOpa30BAaHUU CTATUCTHUECKUX COMOIMMEPOB
Pa3IMYHOTO cocTaBa (HPUMEPHI IS Pa3IMYHBIX COOTHOIIEHUI Mex Iy Il n 12 )
Karnonnas nonumepusanus. Karanuzaropsl 1 cokatanuzaropsl. PaccMoTpenue npotecca
KaTHOHHOM MOJIMMEPHU3AITIH Ha IPUMEPE CHHTE3a moJimn3o0yTriieHa. Kunernka mporecca.
AHUOHHAs OJIMMEPHU3allKs, IPUMEHSIEMbIE B PEAKIIUU KaTanu3atopbl. OCHOBHBIE CTA/IUU




Kon
WHJIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIEHCAITHNHI

OneHouHble CpeCTBa

npouecca. [IoHATHE O «GKUBBIX LEIAX», UX POJIb B CO3/1aHUU HOBBIX ITOJIMMEPOB.

9. AHMOHHO -  KOOpAMHAIIMOHHAs  HojauMepu3anus. Tullbl — IPUMEHSIEMBIX

Katanu3aTopoB. CHHTE3 CTEpEOpETyYIISIPHBIX ITOJIMMEPOB Ha Katanu3aropax Llurnepa-

Hatra. CtepeoperyiisipHbIC H30- U CUHIMOTAKTHYECKUE ITOJINMEPHI.

10. Crynenuaras nonumepuszanus. [lomumepusanus OUKIOB HA pUMEpEe CHHTE3a MOJIMAMUJIOB;
noJau3(UPOB U3 JJAKTAMOB M JJAKTOHOB alu(aTndyeckux Kuciaot. CUHTE3 MOJUNYPETAHOB.
11. Peaxiust MOJIMKOH IEHCAIIH, €€ OCOOCHHOCTH, OTJIMYME OT PEaKuu rnomMepusanuu. CTpoeHue

MOHOMEPOB, CIIOCOOHBIX BCTYNATh B PEAKIUIO MOJIUKOHIECHCAIUH.

12. KuHetnka  TONMKOHJACHCAIMK.  PaBHOBecHass W HEpaBHOBECHAS

MOJIMKOHICHCAIMsS, TOMO- U FeTepoIoyInKoHieHcanus. [Ipumepsi.

13. XumMuveckue peakiyy, HE TPHBOMANIMNE K W3MEHEHHIO CTEIEeHH MOJMMEPU3aIiH,

MOJIMMEpaHAJIOTMUIIbIe TPEBPAILEHHS U BHYTPUMOJIEKYJIIPHBIC PEaKIHH.

14. Xumunueckue peakiyu, IPUBOIAIIME K U3MEHEHUIO CTEIIEHU MToJuMepu3aun. Peakiuu
JIECTPYKIIMU U CIIMBAHUS IMOJIMMEPHBIX LIeTeH.

15. Xumuueckass OKUCIWTENbHAs JECTPYKIMS, MEXaHU3M pEaKLUUU OKHUCIECHUS
MIOJIMMEPOB Pa3JIMYHOTO XUMUYECKOTO CTPOEHUS. AHTHOKCHIAHTHI.

16. Tpu ypoBHSI OpraHHW3alWU TOJIUMEPOB, XMMHUYECKOE CTPOSHHE IeNH, KOH(UTyparus u
KOH(opManus 1enu, HaIMOJIEKyJIsipHasi CTPYKTYpa.

17. Tepmonunamudeckas THOKOCTh LIETIH. [TapameTpsi, XapaKkTepU3YIOIIHe
TEPMOJIMHAMHUYECKYI0 THOKOCTH Ienu: cerMeHT KyHa, cpeaHeKBaJpaTHUHbIe PAaCCTOSIHUE MEXIy
KOHIIaMu 1ienu. CBsA3b TMOKOCTH IETH C UX XUMUYECKHUM CTPOCHUEM.

18. Kunernueckass ruOKoCTh LienH, (AKTOPbI, €€ ONpeelsAiolIue: TeMIepaTypa,

BEJIMYMHA U YACTOTA, IPUIJIOKEHHBIX K [TOJIMMEPY BHEITHUX CUJI, KHHETUYECKHUI1 CErMEHT.

19. ArperatHple M (a30Bble COCTOSHHUS BelecTB. AMOp(HBIE, KpPUCTAIIMYECKHUE,
KPUCTAIM3YIOIIMECS MOJUMEphl (IpUMepbl). BiusHue cTpoeHus monuMepa Ha €ro
CMOCOOHOCTh HaXOIUTHCS B PA3IMUHBIX (Da30BBIX U arperaTHbIX COCTOSHUSX.

20. YcnoBusi, HEOOXOMUMBIE U KPUCTAUTM3AIUK TIOJIMMEPOB. YpaBHEHUE ABpaaMuul ISt
OINMCAaHMSI KNHETUKU MPOIEcCca KPUCTAIIIU3ALUY.

21. MOHOKPHCTAIIIBI TIOIMMEPOB U CPEPOTUTHI. Y CIIOBHS UX 00pazoBaHus. THIIBI CEepOTHUTOB,
MIOHATHE O 3HaKe CPEepoIIUTa, ero ONpeIeICHNEe METOIOM MOJISPU3ALMOHHON MUKPOCKOIHH.

22. ®a3oBblc M (U3NYECKHE COCTOSIHHS ITOJIMMEPOB. Pazmmuust moHATHEA «dazay wu
«arperaTHoe COCTOsIHUE». AMOP(HbIE U KPUCTAIITNUECKUE TTOIUMEPBI.

23. Tpn ¢usnyecknx (perakCallMOHHBIX) COCTOSIHUSL aMOP(GHBIX MOJMMEPOB, TEMIEPATYPh




Kon
WHJIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIEHCAITHNHI

OneHouHble CpeCTBa

nepexonoB: Te u Ti

24, TepMOMEXaHUUECKHI METOJ UCCIIE0OBAaHHS OJIUMEPOB U €ro UCIOJIb30BAHUE JUIS OLIEHKU
TeMIIepaTyp IEPEXOJ0B B IMOJMMEpPax M IOJMMEPHBIX TejaxX. BbhICOkodmacTHyeckoe COCTOSHHE
noJauMepoB. TepMoauHamMMKa ¥ MOJIEKYJIIPHBIA MEXaHU3M 3JIaCTUYHO Ponb 3HTponuu M dHeprun
nporecca B Pa3sBUTUU BBICOKOIIACTHUECKOW nedopmannu. MpeanbHble W peajbHbIE KaydyKH.
ITpumenenue 3axkoHa ['yka k anactudeckum noaumepam. JledopmaloHHbIe KPUBBIE 31aCTOMEPOB.

25. Crekioo0pazHoe cocTosiHue ouMepoB. JlehopMannoHHbie KPUBBIC TTOJTUMEPHBIX CTEKOIL.
[Tpumepsr.

26. Bsi3koTeKydee COCTOSHHE TOJIMMEpPOB. TeMIiepaTypHbId AMana3oH MPOSBICHUS
BA3KOTEKYUYMX XapaKTEpPUCTUK IOIMMEpPOB. Peonornueckue KpHUBBIE PAaCIUIABOB
IIOJIUMEPOB.

27. duznyeckue COCTOSHUS KPUCTAUIMYECKUX NOonMMepoB. KpucTtammusyronyecs noJuMepbl.
OcobenHoctr 1eOpMAMOHHBIX KPUBBIX TUICHOK, IMTOJyYEHHBIX M3 KPHUCTALTHYECKHX MTOJMMEPOB.
[Tpumepsr

28. OcoOeHHOCTH PAaCTBOPEHUS BEIIECTB C BHICOKOM MOJEKYISIpHOH maccoi. [IpurotoBnenue
pacTBOpOB nouMepoB. CocoOb! MPeACTaBICHUS KOHIIEHTPALIUH [TOJUMEPOB.

29. OrpaHrueHHOE M HEOTPAaHWYEHHOE BHYTPHUCTPYKTYPHOE M MEXCTPYKTYpHOEe HalOyxaHUe.
PaBHOBecHas creneHb HaOyXaHUsI U METO/IbI €€ ONpeIEICHNUSI.

I1K-5.2

OpFaHI/ISOBLIBaeT n IMpOBOAUT
CJIOXKHBIC XI/IMI/IKO'(I)I/BI/ILICCKI/IG
aHaJIN3bI, pa6OTI>I 1O UCCJIICAOBAHHIO
CBOICTB MaTCepHraIoB

IIpumepHbIe NpaKTHYECKHUE 3a/IaHUS

1. OOpa3en MOTUBUHUIXIOPHIA, TOJyUYEHHBIN MoJMMepu3alueil xjopatena maccoi 18,75 r
comepxut 9,406°10° wmaxpomonexkyn. XIOp3TeH, He BCTYNHBIIMH B PEaKIUIO
noJauMepu3aiuu, Mmoxer ooectBetuTh 200 r 4%-Horo pactBopa 6poMa B TETpaxJOpMETaHe.
Haiitn 3HaueHne cpeaneit mosekyisipHoit macest [IBX.

2. Jnsg mosydeHUs TBEPABIX AIIEKTPOJIUTOB MNPUMEHSIOT KOMIIO3UIIMM Ha OCHOBE
nonaudsTUIEeHOKcHAa. Haltu crenens nonmumepusanuu [150, ecii 0cCMOTHYECKOE TaBIEHUE
0,04% pactBopa (p=1 r/em®) mpum 50°C paro 31,578 Ila, a ToBemeHME pacTBOpa
nounHseTcs ypapHeHuio Baut-I'odda.

I1K-5.3

[IpoBepser coOuoieHne
TpeOoBaHU HOPMaTUBHOM
JOKYMEHTAlluM TpU  [POBEACHUU
AHAJIN30B W UCIIBITAHUI

IIpumepHbIe NpaKTHYECKHUE 3aIaHUS
1. Kak momyuaror B mpombliuieHHOCTH cTtupon? IlpuBenure cxemy ero mojJuMepH3aliu.
N300pa3uTte ¢ MOMOUIBIO CXeM JIMHEHHYIO U TPEXMEPHYIO CTPYKTYPY MOJIUMEPOB.




Kon
WHJIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIEHCAITHNHI

OneHouHble CpeCTBa

e

Kak MOXXHO TMOJIyYHTh BUHWIXJIOPHUI, UMes KapOWa KajbIlHs, XJOPHUI HATPHUS, CEPHYIO
KHCJIOTY U BoAy? Hamumimre ypaBHEHHMS COOTBETCTBYIOIIMX peakuuil. CocTaBbTe CXEMy
MOJIMMEPU3AIUU BUHUIIXJIOPHUIA.

Kak u3 kapOuna kanplusi ¥ BOABI NOJYYUTh YKCYCHBIM albJeruf, a 3aTeM BUHHJIALETAT?
CocraBbTe cxeMy MOJUMEPU3ALIMKA BUHWIALIETATA.

[TomyuuTe U3 3TUIOBOrO CIMPTA JUBUHUIIOBBIN Kay4dyK.

[TosryunTte 3 kKapOu1a KaJabIHsl, BOJBI, XJIOPOBOIOPO/IA XJIOPOIPEHOBBIA KaydyK.




0) Ilopsinok mpoBeJeHUs] MPOMEKYTOUHOM aTTeCTAIMHU, NMOKA3aTeId M KPUTEPUH
OLICHUBAHUS:

[TpomesxyTouHas aTTecTaus 1Mo AUCUUIUINHE «XUMUS U PU3UKA TOTUMEPOB» BKIIOUAET
TEOPETUYECKHE BONPOCHI, NO3BOJISAIOIINE OLEHUTh YPOBEHb YCBOCHUS 00YUarOIMMUCS 3HAHUH, U
NPAaKTUYECKHE 3a/aHusl, BBIABISIONIME CTENEHb C()OPMUPOBAHHOCTH YMEHUH W BIaJCHHIA,
IPOBOIUTCA B (hOpME 3aUeTa C OLCHKOM.

3ayer ¢ ONEHKOW MO JaHHOW JUCHUIUIMHE HMPOBOJUTCA B YCTHOM (opme mo Ouieram,
KaX/IbIif U3 KOTOPBIX BKIIFOYAET 2 TEOPETHUECKUX BOMPOCA U J1BA IPAKTUYECKUX 3a/laHUsL.

IToka3aTeu U KpUTEPUH OLleHUBAHUS 3a4eTa:

— Ha OLEHKY «OTJIHYHO» (5 0ayjI0B) — 00y4JaroLuiics 1eMOHCTPUPYET BHICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYEeCKOe U TIIyOOKOe 3HaHHE
yu4eOHOro MaTepuayia, CBOOOJHO BBINOJHSAET IMPaKTHUUECKUE 3aJaHMs, CBOOOIAHO OIEpUpyeT
3HAHUSIMH, YMEHUSIMU, IPUMEHSET UX B CUTYAIHSIX TIOBBIIICHHOMN CI0KHOCTH.

— Ha OLIEHKY «Xopomo» (4 Gaina) — oOyuaromuiics AEMOHCTPUPYET CPeAHUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JOIYCKalOTCS
HE3HAYUTENIbHbIE OIINOKH, HETOYHOCTH, 3aTPYJHEHUS IIPU AHATUTUYECKUX ONlepalusix, HepeHoce
3HaHUH U yMEHUI Ha HOBbIC, HECTAH/IAPTHBIC CUTYAIHH.

— Ha OIECHKY «YAOBJIETBOpUTEJbHO» (3 Oamia) — oOydaroumuiicss JEeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(POPMUPOBAHHOCTH KOMIIETCHIIMI: B XOZE KOHTPOJIHBIX MEPOIPHITHI
JIOITyCKAIOTCA OLIMOKM, MPOSIBISAETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, yMEHUH, HaBBIKOB,
00yYaromuiCsl UCTBITHIBACT 3HAYUTEIbHBIC 3aTPyJHEHHUS TPH OINEPUPOBAHUM 3HAHUAMHU U
YMEHUSIMU IIPU UX NIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLIEHKY «HeY/10BJIETBOPUTEJIbHO» (2 Oaiia) — o0yyaroluiicss 1IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHYECKOr0 MaTepHala, JOMYyCKaeT CYLIECTBEHHBbIE OIIMOKH, HE MOXKET
MOKa3aTh MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a]1a4.

— Ha OILIEHKY «HeyI0BJIeTBOPUTeJbHO» (1 Oamn) — oOydarouuiics He MOKET MOKa3aTh
3HaHUSI HAa YpPOBHE BOCIPOM3BEICHHS W OOBSCHEHHS WHPOpPMAIUU, HE MOXKET I0Ka3aTh
MHTEJUIEKTyaJIbHbIE HABBIKU PEIIEHUs MPOCTHIX 3a/ad.



