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1. IlepeueHb MIAHMPYEMBIX P€3y/IbTAaTOB 00yUeHHs 10 AUCHUILIHHE, COOTHECEHHBIX C
YCTAHOB/IECHHBIMH B 00pa30BaTe/IbHOM MpPorpaMMe HHANKATOPAMH A0CTH)XeHHUS
KOMIIeTeHIui

ITo utoram oCBOeHUs AUCLIATUTUHBI 00YYarOIINICS 10/DKEH OCTHYD CIEAYIOIINUX Pe3y/IbTaToB

o0yueHUs:

Kareropus (rpymnma)
KOMIeTeHI[uH (Tipu
Hamuny OITK)

dopmupyeMast
KOMIeTeHLust (C
yKa3aHueM Ko/a)

Kopn v HaumMeHOBaHUe
WHUKaTopa
JIOCTH)KEeHUS
KOMITeTeHL[UH

Pe3ynbraThl 00yueHust
T0 TUCLIUTITAHE

Oo61ernpodeccroHaibH

blé HaBbIKU

Criocoben
aHa/IM3UPOBaTh U
WUHTEPIpPeTUPOBATh
pe3y/bTaThl XUMHUUEe CKUX
9KCIIEPUMEHTOB,
Hab/roieHui 1
nusmepenuii (OITK-1);

OIIK-1.1. 3HaTth
Crioco0bI aHa/IM3a u
WMHTeprpeTaryu
pe3y/ibTaToB
XUMHUE CKUX
9KCITIEPUMEHTOB,
HaO/moIeHni 1
H3MepeHun

3HaTb crocobbl aHaMM3a
Y UHTEepIIpeTaluu
pe3yJibTaToB
XUMUYECKUX
9KCIIePUMEHTOB,
Hab/roieHui 1
Vi3MepeHUH

OIIK-1.2. YmeTb
MIPUMEHSITh CITOCOOBI
aHasm3a u
WHTepIIpeTaLyn
pe3y/ibTaToB
XUMHUUECKUX
JKCIIePUMEHTOB,
HabJTroIe N 1
V3MepeHU

YMeTb IPUMEHSITh
CriocoObI aHaIM3a U
HMHTepIpeTaryu
pe3y/bTaToB
XUMHUECKUX
9KCIIePUMEHTOB,
Hab/TroIeHni 1
H3MepeHUN

OIIK-1.3. Bnagets
HaBbIKaMU B/1aJieHUsI
aHa/nv3a v
VHTepIipeTaluu
pe3y/bTaToB

XUMUUe CKUX
9KCTIepUMEHTOB,
HaO/moeHni 1
V3MepeHUn

BrazieTb HaBbIKAMH
aHa/M3a u
HHTepIIpeTaryu
pe3y/IbTaToB
XUMHYEe CKHX
9KCITIEPUMEHTOB,
Hab/TroieHui 1
H3MepeHU

CriocobeH MPOBOAUTD C
cobnrofeHeM HOpM
TeXHUKH 6e30macHOCTU
XUMUYeCKUM
9KCIePUMEHT, BK/IIOYast
CUHTe3, aHa/Tu3,
M3yueHHe CTPYKTYphI U
CBOMCTB BellleCTB U
MaTepuaroBs,
WCCIieloBaHNe
TIPOLIECCOB C UX
yuactuem (OIIK-2);

OIIK-2.1. 3Hatb
METO/IVKY TTPOBEeZIeHUS
XUMHYeCKOTO
9KCITIEPUMEHTA C
cobmoZieHreM HOpM
TeXHUKH 0e30I1aCHOCTH,
BKJIIOUAsi CUHTE3,
aHaJu3, U3ydyeHue
CTPYKTYPbI U CBONCTB
BeIIeCTB U MaTepHasioB,
HCcieloBaHNe
TIPOLIeCCOB C UX
yuacTreM

3HaTh METOAUKY
TpoBeJieHUsT
XUMUYeCKOTO
9KCTIepUMeHTa C
cobmoieHreM HOpM
TeXHUKU 0e30I1aCcHOCTH,
BKJIFOUAsi CUHTe3,
aHa/u3, u3yuyeHue
CTPYKTYDbI U CBOMCTB
Bell[eCTB U MaTepUa’sos,
HCCIieloBaHNe
TPOLIeCCOB C UX
yuacTrieM




OIIK-2.2. YmeTb
TIPUMEHSITh METOJUKY
TNIpOBe/IeHusT
XUMHUUECKOTO
3KCIIepUMeHTa C
cobmofeHreM HOPM
TeXHUKU 0e3011aCHOCTH,
BKJTFOUAst CHIHTE3,
aHasu3, u3yueHue
CTPYKTYPBbI Y CBOWCTB
BellleCTB ¥ MaTepuasoB,
UCCieJOBaHUe
TIPOLIeCCOB C UX
yuacTuem

YMeTb IPUMEHSITh
METOZUKY TIPOBeJeHUsI
XUMUYeCKOTO
9KCTIepUMeHTa C
cobmoeHreM HOpM
TeXHUKU 0e30I1aCHOCTH,
BKJIFOUasi CUHTe3,
aHa/u3, u3yuyeHue
CTPYKTYDbI U CBOWCTB
Bell[eCTB U MaTepUa’sos,
HCCIieloBaHe
TPOLIeCCOB C UX
yuacTrieM

OIIK-2.3. Bnagets
HaBbIKaMU TPOBe/IeHUsI
XUMHYeCKOTo
JKCIIepUMeHTa C
co0OsTroIeHreM HOPM
TeXHHUKH 0e30ITaCHOCTH,
BKJItOUasi CUHTE3,
aHaJ/n3, U3yJyeHue
CTPYKTYPbI U CBOMCTB
BellleCTB U MaTepuasoB,
HCciefloBaHre
TMPOLIeCCOB C UX
yuactveM

Bnagets HaBbIKaMu
MIpOBe/leHUs
XUMUUECKOTO
5KCIIepYMeHTa C
co0OsTroileHeM HOPM
TeXHUKU 0e30MacHOCTH,
BKJIQUasi CUHTe3,
aHa/u3, u3yyeHue
CTPYKTYPBbI U CBOWCTB
Bel|eCTB U MaTepua’sos,
rccreoBaHUe
MIPOL[eCCOB C UX
yJactuem




2. Ilenp 1 MeCTO AUCIUIUIMHBI B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

HucnurmiHa «BpICOKOMOTEKy/sipHbIe COeIMHEHHs» OTHOCUTCS K 00s3aTe/TbHOM YacTH.

HOucnunnvza usyvaetcsi Ha ___ 4 Kypce B 7 cemecTpe.

Llenp n3yuyeHUs1 JUCLIMIUTMHBL: (pOpMHUpOBaHUWEe 3HAHUWM, YMEHWH W BrajieHNid B 00macTu (U3MKO-
XUMUHM BBICOKOMOJIEKY/ISIPHBIX COeJUHEeHUH, W3yueHre MeXaHU3MOB 00pa30BaHUs BbICOKOMOJIEKY/ISIPHBIX
COeIMHEeHWH; OB/IaZieHe HaBbIKAMH TIPOBEEHHS XUMUUYECKOrO 3KCIIepUMeHTa, C COOofeHreM HOpM
TeXHUKH 0e30MacHOCTH TIpU MCC/Ie/JOBaHUM CBOWCTB TIOJIMMEPOB C TIOC/eYIOIIMM aHalIu30M |
VHTeprpeTaleli pe3yabTaToB.

3. Copaepxanue padoueil mporpamMmsbl (00eM AUCIUIUIUHBI, TUNBI H BH/{bI YUeOHBIX 3aHATHH,
y4eOHO-MeToAnYecKoe o0ecneyeHrne CaMOCTOSITe/TbHON Pad0ThI 00yJaroIINXCs)



®I'BOY BO «YOMMCKNN YHUBEPCUTET HAYKU Y TEXHOJIOTU»
BUPCKUI ®UJIMAT YYHuT
OAKYJIBTET BUOJIOTN N1 XMW

COJIEPKAHUE PABOYEW ITPOT' PAMMBI

MUCLIUTIMHBI « BbICOKOMO/IEeKy/IsipHble COeJUHEHUsT» Ha 7 cemMecTp
_ OYHadA
topma obyueHwus
Bup padoTsI O0BeM JUCHUILIMHBI
O61ast TpygoeMkocThb aucturvHbl (3ET / yacoB) 6/216
YueOHBIX YaCcOB Ha KOHTAKTHYIO PaboTy C mperojaBaTesieM: 145.7
JIeKIui 54
MIpaKTUYeCKUX/ CeMUHAPCKUX 54
71ab0opaTOpPHBIX 36
KOHTPOJTb camocTosiTesTbHOU paboThl (KCP) 0

Jpyrux (TpynroBasi, UHAWBU/yaIbHask KOHCY/IbTALIMS U UHbIE BUZBI
yueOHOM AesITe/TbHOCTH, TIpelyCMaTpHUBAatOIIKe paboTy 00yJaromuxcs C

nipenogaBaresieM) OKP 1.7
YuyeOHBIX YaCOB Ha CaMOCTOsITe/IbHYIO paboty obyuaroruxcsi (CPC) 35.5
YueOHBIX YaCOB Ha TIOATOTOBKY K

sk3ameHy (KoHTposb) 34.8

dopMa KOHTpOJIA:
OK3aMeH 7 ceMecCTp




Ne /11

Tema u copeprxaHue

dopMa usyueHus

MaTepHasoB: JIEKLUH,
TIPaKTHYeCKHe 3aHATHS,
CeMUHapCKHe 3aHSTHS,

nabopatopHbie paboThl,
camocTosiTe/IbHasi pabora u
TPYZ0€MKOCTb (B yacax)

OcHOBHas 1
JIOTIO/THUTeTbHas
JTeparypa,
peKomeH/lyemasi
CTyZeHTaMm (Homepa
13 CITUCKA)

3aJjaHus 110
CaMOCTOSITe/IbHOM
pabore CTyneHTOB

dopma Teky11ero
KOHTDOJISI
yCIleBaeMOCTH
(KOM/IOKBUYMBI,
KOHTPOJIbHbIE
paboThI,
KOMITbIOTePHbIe
TeCTbI U T.I1.)

Jlek |JTa6 |IT | Ok |Ko |CP
P |C
4 xypc / 7 cemecTp
1 OO11re cBe/ieHNsT O BBICOKOMOJIEKY/ISIPHBIX
COeIMHeHUsX
1.1 Oco6eHHOCTH TIOJTUMEPHOTO COCTOSTHUS 8 4 |8 4 | OcH. muT-pa NelNe Koncnekr CoobrieHue
BeILeCTBa 1,2
Hor. mut-pa Ne 1
[Tonmumeps! 1 HayKa O Io/IMMepax.
Pa3nuuus B CBOMCTBaX BbICOKO- U
HU3KOMOJIEKY/ISIPHBIX COeJMHEHUM.
OO6pa3oBanmue, royiyueHre u
pacrnpocTpaHeHue IoJIMMepOoB.
Knaccudukaius u HomeHKnarypa BMC
1.2 Crepeoxumusi IOJIMMEPOB 6 |2 |4 2 | OcH. mut-pa NeNe Peruienue 3asau Peruienue 3asau
1,2
Xumuueckasi usomepus 3BeHbeB. Lluc-, Homn. mur-pa Ne 1
TpaHC- u3omepusi. CtepeonsoMmepusl.
1.3 KoHdurypaijyonHasi u3omepusi u 6 6 |4 2 | OcH. mt-pa Ne 2 Koucriekt Ketic-3amanus,
KOH(Uryparusi MakpoMOJIeKYJIbl Homn. mat-pa Ne 1 YcTHbIM Onpoc
KoH-¢uryparivioHHble YPOBHU




MakpoMosieky/. KoHpuryparoHHble
M30Mepbl B MaK—pOMOJIEKY/Iax
MOHO3aMell|eHHbIX 3TH/IEHOB U IeHOB.
CrepeoperynsipHble

Mak-—poMoJieKy’ibl. KondopmarponHas
130MepuUs ¥ KOH(popMaLus
MaKpOMOJIeKy/bl. BHyTpUMoO/ieKy/sipHOe
BpaljeHre. KoHpopMaloHHbIe YPOBHU
MakpoMmorieKy/. CBoOOIHO-couleHeHHast
LieMb, Lefb C PUKCUPOBaHHBIMHU
BaJIEHTHBIMU YIJIaMU U 3aTOPMOYKEHHbBIM
BHYTpPeHHUM BpaljeHreM. CpesiHee
paccTosiHue MeXXy KOHLIaMU
MaKpOMOJIEKY/Ibl ¥ ee paZilyC UHepLIMH.
I'nbKoCTh Ljeny (TepMoAvHAMUYecKasi U
KrHeThueckas) KonuecTBeHHbIe
XapaKTepUCTHUKU TMOKOCTH.

1.4

PaCTBOpr MoJInMepoB

MakpomoreKysbl B pacTBOpax.
Creduueckie CBOHWCTBa paCTBOPOB
nonvMepoB. KuHeTHKa 1 TepMOJUHAMKKa
HaOyxaHWsI ¥ paCTBOPEHUs TTOJTMMEPOB.
da30Bble AUarpaMMbl COCTOSIHUSI CUCTEM

ronimep-pactBopurens. HabyxaHue, renu.

ITonM13/1eKTPOIUTHL.
KnkokprcTranivyeckye ojMmepbl

OcH. nmut-pa Ne 2
Homn. mar-pa Ne 1

Koncriekr

JlabopatopHasi
pabora, YCTHBIH
orpoc

1.5

ITonmumepHsIe Tesna

ArperaTHLIe n CbaBOBBIe COCTOsAHHA

1oMMepoB. Kpucraninueckre nonuMepsl.

OcH. mut-pa NeNe
1,2
Homn. muar-pa Ne 1

Koncrekr

Coo01ijeHue,
TectupoBaHue

CuHTe3 No/MmMepoB




2.1

CuHTe3 10/IMMepOB MeToJaMU 1[eTTHOM
NoJIMMepU3aLiuu

OO0111ast XapaKTepUCTUKA TTOJTMMEePU3ariin
(TepMOAMIHAMUYECKUM Y KUHETUYeCKUM
takrop). PasyikanbHasi monvMepur3aLysl.
VoHHas (kaTMOHHAasi, aHUOHHas!)
nosiMepur3anusi. VIoHHO-KOOpAUHALMOHHAs
MoJIMMepU3aLusl.

12

OcH. nmut-pa NeNe
1,2

Koncriekr

Peitienuie 3azay,
YctHbiM onpoc

2.2

[TonukoHAeHcaLus.

Knaccudukanys peakiyid. MexaHusm
TO/IMKOHZeHcaluu. [Tonurprcoeanenue

OcH. mut-pa NeNe
1,2

KoHcmexr

Pemenne 3amau

2.3

KoHTposnbHast paboTa

0.5

XuMuUs TOJTMMEPOB

3.1

XuMHUueckue peaKLiK1 IoJIMMepOB

[TonMMepaHa/iOTUYHbIe MpeBpalleHusl.
Peak1ivy CIIMBaHUs TTOJIMMEPOB.
HecTpyKuys MoaMmMepoB

10

OcH. nmut-pa NeNe
1,2

Koncriekr

YcTHBINM onpoc

3.2

OT,E[EIII:HI:IE npeacTaByUTEe/IU IOJIMMEPOB

TexHooruyeckue 0CoOeHHOCTH
TMO/TyYeHHsI TVIaCTOMEPOB, BOJIOKOH U
KayuykoB. CBOICTBa, TPUMeHEeHHe

10

9.5

OcH. mut-pa NeNe
1,2
[Homn. mat-pa Ne 2

CBopiHas Tabmiia

JlabopatopHasi
pabota

JK3aMeH

36

10



Wtoro no 4 Kypcy 7 ceMecTpy

54

36

54

72

Ntoro no guciuruiiHe

54

36

54

72

11



4. @DOHJA OLEHOYHBIX CPeJCTB M0 JUCLUII/INHe

4.1. IlepeueHb KOMIETeHI[UI ¥ UH/IUKATOPOB JOCTIDKeHHs KOMIIeTeHI[HI C yKa3aHHeM
COOTHECeHHBIX C HUMH 3all/IAHUPOBAHHBIX Pe3y/IbTaToB 00yueHHs 1o AucHunIaHe. OnucaHue
KpHUTEPHEB U IIKaJ/I OLleHUBAaHUA Pe3y/IbTaToB 00yUYeHUsl M0 AUCIUIUIHHE.

Kox u ¢opmynmupoBka komnereHrmy: CriocobeH aHa/MM3MpOBaTb W HHTEPIIPETHPOBATh Pe3y/bTaThl
XUMUYEeCKUX IKCIIePUMEeHTOB, HabstoeHui 1 usmepenuii (OITK-1);

Kop n Pesynbrare! Kpurepun ouleHrBaHus pe3y/bTaToB 00yueHus (OK3amMeH)
HauMeHOBaHUe |00yueHHs 10 2 3 4 (Xopoo) 5 (OT/mAuHO)
MHAMKATOpa AACLIITAHE (HeynoBnetBop |(YnoBneTBOPUT

AOCTIDKEHN WTEeJIbHO) e/TbHO)

KOMIMETeHL[UU

OITK-1.1. 3HaTh | 3HaTh CIIOCOOLI | 3HAHUSA He 3HaHUs 3HaHUs 3HaHusA
CTIoCo0BI aHanu3a u chopMHpOBaHbI |HEJOCTAaTOUHO | CPOPMHUPOBAHBI, | IOTHOCTBIO
aHa/v3a u WHTepIipeTanuu chOopMHUPOBaHbI, | HO UMEIOT cchopMUpPOBaHbI
WHTEepIIpeTaliu | pe3y/ibTaToB HeCUCTEMHBI OTJleNTbHbIe

pe3yJibTaToB XHUMUYEeCKUX npo0ebl 1

XUMHYe CKUX 9KCIIePUMEHTOB, HETOUHOCTH

9KCITIEPUMEHTOB, | HAO/TIOZIeHNH 1

HabmofieHnii U | U3MepeHui

H3MepeHni

OIIK-1.2. YmeTb YMmeHud He YmeHus He YmeHus B Ymenus
YMmeTb TIPUMEHSTH c(hOpMUPOBaHbI | TIOTHOCTBIO OCHOBHOM TOTHOCTBIO
TIPUMEHSITh CIOCOOBI chopmupoBaHbl | CPOPMUPOBaHbI | CPOPMHPOBAHbI
CTIoCo0BI aHa/M3a u

aHanu3a u WHTepIipeTaluu

HMHTEepIIpeTaluu | pe3y/bTaToB

pe3y/ibTaToB XHUMUUEe CKUX

XUMUUEe CKUX 5KCIIePUMEHTOB,

9KCITIEPUMEHTOB, | HAO/TIOZIeHNH U

HaO/MIOZieHn U | U3MepeHui

V3MepeHUn

OIIK-1.3. Bnapgethb Bnagenue Bnagenue Bnagenue Bnagenue
Bnaznets HaBbIKaMH HaBbIKaMU HE | HaBbIKaMU HaBbIKaMH B HaBbIKaMHU
HaBbIKaMU aHa/M3a u chopMHPOBaHO |HeyBepeHHOe OCHOBHOM yBepeHHOe
BJIaJIeHUST WHTeprpeTaluu chopmupoBaHO

aHanmu3a u pe3y/ibTaToB

WHTepIpeTalyy | XuMHuJe CKUX

pe3y/ibTaToB 9KCIIePUMEHTOB,

XUMUYECKUX HabsroeHni 1

5KCIIePUMEHTOB, | K3MepPeHU

HaO/MoeHni 1

V3MepeHUn

Kog v ¢opmynupoBka KOMITeTEHLIMU:

CriocobeH TIpOBOAWUTL C COOMOfeHHeM HOPM  TEeXHUKH

0e30MacHOCTH XUMMWUYECKUH SKCIIEPUMEHT, BK/IIOUas CHHTE3, aHajM3, U3yuyeHHe CTPYKTYpPhbl U CBOWCTB
BellleCTB U MaTepyasioB, UCCeoBaHUe rpoLeccoB ¢ ux yuactueMm (OITK-2);
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Kog u Pesynbrarthl KpuTepuu orieHMBaHMUs pe3y/ibTaToB 00yueHus (DK3aMeH)
HauMeHOBaHUe |00yueHuUs 110 2 3 4 (Xoporio) 5 (OtmuHO)
MH/MKATOpa AACLHTITHE (HeynoBnetBop |(¥YnoBneTBOpUT

AOCTIDKEHIS WTe/bHO) e/bHO)

KOMIIeTeHLIUU

OIIK-2.1. 3HaTk | 3HaTh MeTOAUKY | 3HaHUS He 3HaHUs 3HaHUsA 3HaHUsA
MEeTOJUKY MPOBe/IeHUst chopMUPOBaHbI | HEJJOCTAaTOUHO | COPMUPOBAHBI,  TTOTHOCTHIO
TIpOBe/IeHUst XHUMHYECKOTO c(hopMHpOBaHbI, | HO UMEIOT chopMHUpOBaHbI
XUMHYECKOT0  |3KCIeprMeHTa C HECUCTEMHBI OT[jeNlbHbIe

JKCIepUMeHTa C | cobsiroieHueM rpo06esibl U

COOJTIOIeHeM | HOPM Te€XHUKU HETOUHOCTH

HOPM TeXHUKUA | 0e30IacHOCTH,

0e30MmacHOCTH, | BKJIFOUAs

BK/TFOUast CUHTe3, aHaJIu3,

CUHTe3, aHa/lnu3, HU3yuyeHue

n3yueHue CTPYKTYDbI U

CTPYKTYDbI U CBOMCTB

CBOMCTB Bell[eCTB U

BelL[eCTB U MaTepuasoB,

MaTepuasoB, UCCIle[ioBaHue

HCCelIOBaHUE | MPOLIECCOB C UX

TPOLIECCOB C UX | y4aCTUEM

y4yacTuem

OIIK-2.2. YmeTb YmeHus He YMmeHus He YmeHus B YmMmenus
YmeTn TIPUMEHSTH c(hOpMUPOBaHbI | TIOTHOCTBIO OCHOBHOM TMOJIHOCTBEO
TIPUMEHSITh MeTOJUKY chopmupoBaHbl | CPOPMUPOBaHbI | CPOPMHPOBAHbI
MEeTOJUKY MPOBe/IeHUsI

TPOBe/IeHUst XHUMHYECKOTO

XUMHUYECKOT0 | 3KCIeprMeHTa C

3KCIIepPUMEHTa C | COOTIoieHueM

coOJIoleHeM | HOPM TeXHUKU

HOPM Te€XHUKH | 0e30MacHOCTH,

0e30MacHOCTH, |BKJIFOUAs

BK/TFOUast CUHTe3, aHa/Iu3,

CUHTe3, aHa/n3, HU3y4yeHue

n3yuyeHue CTPYKTYDbI U

CTPYKTYDbI U CBOMCTB

CBOMCTB BellleCTB U

BelLeCTB U MaTepuasoB,

MaTepuasoB, vcce0BaHue

WCCelOBaHUe | MPOLIECCOB C UX

TPOLIECCOB C UX | y4aCTUEM

y4acTuem

OIIK-2.3. Bnagets Bnanenue Bnanenue Bnanenue Bnanenue
Bnagets HaBbIKaMU HaBbIKAMU He | HaBbIKaMU HaBbIKaMU B HaBbIKAMU
HaBbIKaMH TpOBe/IeHUst chopMHPOBaHO |HeyBepeHHOe OCHOBHOM yBepeHHoe
MPOBe/IeHUst XUMHYECKOTO c(hopMHpPOBaHO
XUMHUYECKOT0 | 3KCIeprMeHTa C

3KCIIepPUMEHTa C | COOMIoAeHneM

coOsfoleHeM | HOPM TeXHUKU

HOPM TE€XHUKH | 0e30MmacHOCTH,
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0e3011aCHOCTH,
BKJ/IFOYast
CHHTe3, aHa/n3,
H3yueHue
CTPYKTYpPBI U
CBOMCTB
BeIIIeCTB U
MaTepuaJsioB,
HCC/IeJOBaHKe
TIPOIIECCOB C UX
ydacTHeM

BKJTIOUast
CUHTe3, aHaJIN3,
H3yJeHue
CTPYKTYPBI U
CBOMCTB
BeIlleCTB U
MaTepHasioB,
HCC/IeIoBaHMe
TIPOLIECCOB C UX
yuacTuem

KputepusiMi OlIeHUBAHUsI SIBJSIFOTCS Oaslibl, KOTOpbIE BBICTAB/ISIOTCS 3a BH/ABI [€STETbHOCTH
(oLleHOYHBIE Cpe/CTBA) MO WTOraM U3yueHWs: MoAyreid (pasfiesioB AUCLMIUIMHBI), MEpPeurc/IeHHBbIX B
PeUTHHT-TI/IaHe JUCLUTUTUHLI. Basljibl, BEICTaB/IsIeMble 3a KOHKPETHbIE BU/IbI IeATeTbHOCTU TIpe/|CTaBIeHbI

HIWXe.

4.2. TunoBble KOHTPO/IbHBIE 3a/JaHUA WIM HWHbIe MaTepHasibl, HeOOXoJAUMbIe /il OLleHHBAHHA
pe3y/IbTaToB 00yYeHHsI MO AUCIUIUIMHE, COOTHECEHHBIX C YCTAHOB/IEHHBIMHM B 00pa30BaTe/IbHOM

nmporpamme

HHAUKATOPpAMH

JAOCTH)KeHUA

KOMIIeTeHI[HI.

MeTtoauyeckue  MarTepHaibl,

onpe/e/A0IHE MPOIeAYyPhI OLeHUBAHUS Pe3y/IbTaTOB 00yueHHs 10 JUCIUILIHHE,

KOMIIeTeHIIMH

Kopn v HanmeHOBaHMe
WH/JIUKaTOpa [JOCT)KEeHUS

Pe3yneraThl 00y4eHus 1o
JUCLUIIMHE

OuieHOYHBIe CpefiCcTBa

H3MepeHui

OIIK-1.1. 3Hath criocobbl
aHa/IM3a ¥ UHTepIpeTarvu
pe3y/IbTaToB XUMHUUECKUX
9KCITIEPUMEHTOB, HaO/TIOIeHUH 1

3HaThb CII0COOBI aHAIN3a U
WHTEepIIPeTaLiy pe3y/IbTaToB
XUMUUYECKUX KCIIEPUMEHTOB,
HaOJTIO/IeHNH ¥ U3MepeHui

JlaboparopHasi pabora

OIIK-1.2. YMeTb IpUMeEHATb
criocobbl aHanmm3a u
WHTEpIIPeTaIuy pe3y/ibTaToB
XUMHUEeCKUX KCIIEPUMEHTOB,
HaOsroieHnid ¥ U3MepeHuit

YMeTb NPUMEHSITh CIIOCOOBI
aHa/iM3a U UHTepIpeTaLuu
pe3y/IbTaTOB XUMHUUYEeCKUX
9KCIIePUMEHTOB, HabMIOAeHUH 1
V3MepeHUn

JlaboparopHasi pabota

OIIK-1.3. BnageTs HaBbIKaMu
B/Ia/IeHHs aHa/Iu3a U
VHTeprpeTaLiyy pe3y/bTaToB
XUMHUUEeCKUX KCIIePUMEeHTOB,
HaOsroieHnid ¥ U3MepeHunit

BrazeTs HaBbIKaMU aHa/M3a U
WHTepIIpeTaluy pe3ybTaToB
XUMUUECKUX IKCIIePUMEHTOB,
HabO/FoIeHUH ¥ U3MepeHui

JlaboparopHasi pabora

yJacTuem

OIIK-2.1. 3HaTb MeTOUKY
MIPOBe/IeHUs] XUMUUECKOT0
3KCIIepUMeHTa € cobmozieHneM
HOPM TeXHUKH 06e30TMacHOCTH,
BKJIFOUasi CUHTE3, aHa/lu3,
M3yueHHe CTPYKTYPhI U CBOMCTB
BeIlleCTB U MaTepuasoB,
HCCrieloBaHKe TIPOLIeCCOB C UX

3HaTb METOUKY MTPOBEIEHUS
XMUMHUECKOTO SKCITePUMEHTa C
cobsro/ieHrieM HOPM TeXHUKHU
0e30macHOCTH, BKJIFOUAs CUHTe3,
aHaJinu3, U3yuyeHue CTPYKTYPhl U
CBOMCTB BeII[eCTB U MaTepHasioB,
WCC/IeIoBaHKe TIPOLIECCOB C UX
yuacTHeM

CeopHast Tabnuija, YCTHBIN
orpoc, Tectsl 1-17, KoHTpo/ibHas
pabota
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OIIK-2.2. YmeTb NPUMEHSITh
METO/IMKY TTPOBeZIeHHsT
XUMHYeCKOTO SKCTIepUMEeHTa C
cobmofieHneM HOPM TeXHUKHU
0e301acHOCTH, BK/IFOUAs CUHTe3,
aHa/Tu3, U3y4YeHue CTPYKTYPhl U
CBOWCTB BelL[eCTB U MaTepPHUaJsoB,
HCC/IeIOBaHKe TIPOLIECCOB C UX
yuacTreM

YMeTh PUMEHSTh METOIUKY
TIPOBE/IEHUS] XUMHUECKOTO
SKCTIepUMeHTa C CoOJTIoieHreM
HOPM TeXHUKHU 0€30TacHOCTH,
BKJ/TFOUAst CHHTE3, aHa/Tu3,
W3yueHWe CTPYKTYPbI U CBOHCTB
BEIL[eCTB U MaTepPUaJoB,
MCCJIeZIOBaHKE MPOLIECCOB C X
yuacTuem

TectupoBanue, KoHTposbHas
pabora, CoobirieHue, Perienve
3aga4, KoHcrekT

OIIK-2.3. BnageTh HaBbIKaMu
TPOBe/IeHUsT XUMHUYeCKOTO
JKCIepUMeHTa C co0sTtoieHueM
HOPM TeXHUKH 06e30TMacHOCTH,
BKJIIOUAsi CUHTe3, aHaJIu3,
M3yueHue CTPYKTYPhbl U CBOWCTB
BeIlleCTB U MaTepuasoB,
HCCieJoOBaHKe TIPOL[eCCOB C UX
yuacTreM

BrasieTh HaBbIKAMU TIPOBE/IEHHUSI
XMUMHUECKOTO KCITePUMEHTa C
cobsro/ieHrieM HOPM TeXHUKHU
0e30macHOCTH, BKJIFOUAs CUHTe3,
aHaJInu3, U3yuyeHne CTPYKTYPhl U
CBOMCTB BeII[eCTB U MaTepHasioB,
WCC/IeIoBaHKe TIPOLIECCOB C UX
yuacTHeM

Ketic-3amanus, Tectsl 34-37, 69-
71, 76, 83, 84,90, 134-138, 143-
144, KonTposnbHasi paboTa

Kpurepusimu oOlLjeHVMBaHUSI TIPH MOZAY/IBHO-PEUTHHIOBON CHUCTeMe SIBISIOTCSI Oaslibl, KOTOpbIe
BBICTAB/ISIFOTCSL TIpero/jaBaTtesieM 3a BUJbI JesTeTbHOCTH (OLleHOUHble CPeZCTBA) M0 WTOTaM H3yueHUs
Mozyeit (pa3fesioB JUCLUILIMHBI), TIepeurc/IeHHbIX B PEUTHUHT-TI/IaHe JUCLIUTITUHEI

0/151 3K3aMeHd: TEeKYIIUH KOHTPO/b — MakKCUMyM 40 6aruioB; pyOesKHBIM KOHTPO/Ib — MakcuMym 30
6anoB, nmoompuressHble 6anabl — Makcumym 10;

IIIkasibl OLleHUBaHUS:
04151 5K3aMeHa:

ot 45 10 59 6asnoB — «yIOBIETBOPUTETEHOY;
oT 60 0 79 6anoB — «XOpOIIO»;

oT 80 6a//I0B — «OTJIUYHOY .

TecToBbIe 3ajaHusI

OrnvcaHve TeCTOBbIX 3aJjaHWM: TeCTOBble 3aJ/lJaHWs BKJ/IOYAKOT TECThl 3aKpPbITOrO THMA (C OJHUM
Ha YCTAHOBJEHUU TMOC/Ae/l0BaTeIbHOCTU M Ha YCTaHOB/IeHUE
cooTBeTCcTBUsl. OlleHKa 3a BBITIOJIHEHHWE TECTOBBIX 3aZlaHUM BBICTAB/ISIETCSI Ha OCHOBAHWM TIPOLIEHTa
3a/laHWl, BBITIOJIHEHHBIX CTYZeHTaMA B TIpoLlecce TIPOXOXKIEHUsI TPOMEXYTOUHOTO U PYOEXXHOTO

TIPaBU/IbHBIM  OTBETOM),

KOHTDOJIA 3HaHU

77:. IlociiefoBaTe/IbHOCTh YBeIMYeHYs CTelleH! CLIWBKU B ITO/IMMepax:

1: 2360HUT
2: KayuyK
3: pe3vHa

78:. ®eHosn-hopMasbAeruiHblii HepaCTBOPHUMBIH TIOJIUMEp SIBISIETCS:

1.: a;leMeHTOpraHUye CKUM
2. TpeXMepHbIM

3.: TOMOL|eITHbIM

4. TUHEeVHbIM

5. IpUPOJHBIM

TeCThbI

79. dparMeHT MakKpOMOJIeKYJIbl 3,4-TTOIMMU30MPEHA SB/ISIETCS:

1. cuHAVMOTaKTHUYe CKUM
2. aTaKTUUeCKUM
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3. cTepeopery/sipHbIM
4. U30TaKTU4e CKUM

TecTol 1-17

1. MakpoMmoreKyJibl, TOCTPOeHHbIe 13 MTOBTOPSIOIIMXCS 3BeHbeB, OIHOTO TUIIa Ha3bIBaIOTCS:
a) rOMOIIOIUMEPbI

0) coroMMepsI

B) reTepoIrouMepbl

2. BeslnurHa MOEKY/ISIPHOM Macchl, KOTOpasi MOKa3biBaeT OTHOIIeHHe CyMMapHOUW MacChl BCeX MOJIeKY/ K
0011IeMy UKC/Ty MOJIEKy/T B 0Opasie rmosimMepa - 3T0

a) cpeHeUnCI0Bast

0) cpenHeBecoBast

B) CpPeJHEBSI3KOCTHas

I') OTHOCHTe/IbHAsE MOJIeKY/IsIpHast Macca

3. Ilpu3Hak, OT/IMYAIOLIUNA TIO/IMMEePbI OT HU3KOMOJIEKY/ISIPHBIX COeJUHEeHH:

a) rioxast paCTBOPUMOCTb

0) HabyxaHue NPy paCTBOPEHUH

B) 3/IEKTPOIPOBOAHOCTh

I') HU3Kasi BI3KOCTb PaCTBOPOB

4. Comnonmmepsl ¢ 6ecriopsiIoUHbIM PACIIoIoyKeHHeM CTPYKTYPHBIX 3BEHBEB [JByX COMOHOMEPOB B/IOJIb
TIO/TUMEPHOM LIeTTH Ha3bIBalOTCSL:

a) peryJ/sipHO yepeyroLecs

6) 6s10K COTIONMMEPBI

B) NIPUBUTHIE

I') CTaTUCTUYeCKHe

Tecte! 34-37, 69-71, 76, 83, 84, 90, 134-138, 143-144

35: CooTBeTCTBHE MeX/y TPMBUA/IbHBIM U pal[MOHa/IbHbIM Ha3BaHueM BMC:

1: Tepion A TIONMMATUIEHT/TUKO/IbTepedTanar
2: KarpoH b: nonureTpodTOp3TUIEH
3: 1aBcaH B: nonmu(6-aMrHOKarpoHOBOW KUCJ/IOThI)

36: CoOTBeTCTBUE MEX/IY TPUBUAIBHBIM U PallMOHA/IbHBIM Ha3BaHuem BMC:

1: HannoH-6 A: nmosirekcameTu1eHaMUuH
2: HallJIoH-6,6 b: nonustuneHrnvukonsTepedTanar
3: 1aBcaH B: noynvrekcameTtuieHaAUNMHaAMUH

37: CoOTBeTCTBUE MeXy CTpOeHHEeM Liel U TUIIOM COITIo/IMepada:

1: -ABABABAB- A: cTatucTryecKuit
2: -AAA-BBB-AAA-BBb- b: perynsipHouepeyrOLIUACS
3: -AABABFAABB- B: 6rokcromimep

MeToanueckre MaTepuasbl, ONpe/e/sitoliye NpoLeAypy OLleHHBaHKS BbITIOTHEHUsI TeCTOBbIX 3a/laHuN

OnucaHve MeTOJUKY OLIeHHWBaHKsI BLITIOJTHEHUSI TeCTOBBIX 3aJaHUM: OLIeHKA 3a BBITIOJIHEHNE TeCTOBBIX
3a/laHUM CTAaBUTCSI HA OCHOBAHUWU T0/[CYeTa MPOLieHTa MPABU/IbHO BBIMOJHEHHBIX T€CTOBBIX 3a/laHUM.
Kputepuu oneHku (B 0a/iax):

- 9-10 6asnIoB BLICTAB/ISAETCS CTY/IEHTY, €C/IU TIPOL[eHT MPaBUILHO BLITIOTHEHHBIX T@CTOBBIX 3a/laHUM
coctasnsgeT 81 — 100 %;
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- 7-8 6anIoB BBICTABJISIETCS CTY/IEHTY, €C/IA TIPOLIEHT MPAaBU/IbHO BBITIOJTHEHHBIX T€CTOBBIX 3a/laHUI
cocrtasnsieT 61 — 80 %;

- 4-6 6anuIOB BBICTABJISIETCS CTY/IEHTY, €C/IA TIPOLIEHT MPAaBU/IbHO BBITIOTHEHHBIX T€CTOBBIX 3a/laHUM
cocrtasnsieT 41 — 60 %;

- 10 4 6aJINIoB BBICTABJISIETCS CTYAEHTY, eCJTH MPOLIEHT MPABU/IHLHO BBITTOJTHEHHBIX TECTOBBIX 3aJJaHUN
coctaBmisieT 40 %;

YcTHbI onipoc

YCTHBIH 0MpOC NMPUMeHsIeTCsT KaK MeTO/, IPOBePKY 3HAHUH 00yJaroIyXxCsi 10 KOHKPEeTHOM TeMaTHKe
Bonpocs! /151 caMONOrOTOBKU:

1. Kakue momelrjeHrsi BXOZAST B COCTaB ylaboparopuu?

2. TlepeuniciuTh OcHalleHHe pabouero Mecra JlabopaHra.

3. Kakue npaBusa TexHUKY 6e30macHOCTH HeobxoArMo cobmozaTh B 1aboparopun?

4. Cpe[ncTBa AJisl TYII€HUsT BO3TOPaHUs, IPUMeHsieMble B 1abopaTopuu.

5. IlpaBusia XpaHeHHs KMCJIOT U 11leJI0YeH.

6. 11151 yero B 1abopaTOpUM UCTIO/B3YIOT BLITSHKHOM 1Kag?

METO'[[I/IquKI/Ie MaTepudJibl, Orpeessdroiire rpoueaypy oLeHHMBaHWA BBITIO/THEHKWA YCTHOI'O OIMpOCa

OmnucaHue MeTOAVKU OLleHUBaHMs BbITIOJIHEHUS YCTHOTO OIpOca: MpY OLieHKe OTBeTa CTyZeHTa Ha
YCTHBIN BOMPOC YUUTHIBAETCSI: HACKO/IBKO PaCKpPBITO COZlep’KaHre TeMbl, CTPYKTYPUPOBAaHHOCTb OTBETA,
ero JJOoTMYHOCTh, yMeHHe (JOPMY/IMPOBaTh OTBET, YPOBEeHb [IOHMMAaHUs MaTepurana.

Kpurepuu orjeHku

5 0a/1/I0B BLICTAB/ISIeTCS CTYIEHTY, eC/ii: B OTBeTe KaueCTBEeHHO PacKphITO cojiep)kKaHue TeMbl. OTBeT
XOpOLIO CTPYKTYpPUPOBaH. [IpekpacHO 0CBOeH NMOHATUMHBIN arrapar. [IpogeMoHCTpUpOBaH BBICOKUM
yPOBeHb TIOHMMaHUsI MaTtepuasa. [IpeBocxopHoe ymeHre (GOpMYTUPOBATh CBOM MBIC/IH, 0OCYKAaTh
JVCKYCCHOHHBIE TI0/I0KEeHHUS].

4 6as1/1a BBICTAB/ISIETCS CTY/IeHTY, eC/TU: OCHOBHBIE BOTIPOCHI TeMbI PaCKpPbITEL. CTPYKTYpa OTBeTa B LIeJIOM
aZleKBaTHa TeMe. XOpOLLO 0CBOEH MOHATUIHBIM annapat. [IpojeMoHCTpUpoBaH XOPOLLMii YPOBEHb
TOHUMaHUs Marepuaria.

Xopotiiee ymMeHre (GOPMyIMPOBATL CBOM MBIC/TH, 00CYK/1aTh JUCKYCCUOHHbIE TT0JI0XKEeHUSI.

3 Gas1a BBICTAB/ISIETCS CTYJEHTY, eC/IM: TeMa YaCTUYHO packpbiTa. OTBeT ¢/1abo CTPyKTypHpPOBaH.
[ToHATUIHBIN arrapat 0CBOeH YyacTUuHO. [ToHMMaHMe OT[e/IbHBIX TT0JI0XKEeHU U3 MaTeprasa 1o Teme.
YnoBneTBopUTenbHOE

yMeHHe OpMyIMpOBaTh CBOM MBIC/H, 00CY/1aThb UCKYCCUOHHbIE TTOJI0XKEeHHSI.

0-2 6as1a BBICTAB/ISIETCS CTYJEHTY, eC/TU: TeMa He packpbiTa. [IoHATUIHBIN arnmapar 0CBOeH
Hey/l0B/IeTBOpUTe/bHO. [loHMMaHue marepuasna ¢pparMeHTapHOe UM OTCYyTCTByeT. HeymeHue
(hopMyIMpOBaTh CBOM MBIC/IH, 0OCY>KJaTh JUCKYCCUOHHBIE TTOJIOKEHMS.

KoHnTtposibHas padora

KonTposbHasi pabota: MeTo/ibl TIOy4eHusi TIOIMMepOB
Bapuanr 1

1. Hamuimure ypaBHeHUs peakL{1ii M0/yueHNs aljeTu/ieHa, rpeBpallieHus aljeTuieHa B
apomaruuecKkuil yrieBozopo/. [Ipu B3auMoieiicTBHY, KaKOTro BellleCcTBa C aljeTh/IeHOM obpa3yeTcs
akpuIoHUTpU? CocTaBbTe CXeMy MO/IMMepr3aliii aKpWIOHUTPU/IA 110 pafivKaJabHOMY
MeXaHU3My TIpH IOMOILY TiepeKrcH beH3oma. [Tokakute peakliiu 0OpbiBa 1ieNy peakLyei
peKoMOMHALMK U TTepeZiady Lield Ha MOHOMeEp.
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2. Hammmmre cxemy nonumepu3anyu OyTaguena-1,3 B MPUCYTCTBUM aMK/ia Kalusi B XKUJKOM
aMMuake, eC/Ivd U3BeCTHO, 4TO nojaumep cogepxut 70% 3BeHbeB 1,2-nipucoesvHenus u 30%
3BeHbeB 1,4-npucoesrHenus. [IpeioxuTte MexaHu3M peakLjuu.

3. TlokakuTe MexaHW3M peakLi¥ MOHHO-KOOPAWHALIMOHHOW MTOJIMMepH3aLiii Ha
MOHOMETaJ/TIUeCKOM aKTUBHOM IieHTpe (00pa30oBaHHe N30TaKTUYeCKOW CTPYKTYPhI
TMOJIMTIPONWJIEHA B IPUCYTCTBUM Xjopyua tutaHa (IV) ).

4. Kakue peaklyy jie)kaT B OCHOBe CHMHTe3a (heHo1popMabaerujHbix cMoa? UTo MOXKHO CKa3aThb O
CBOMCTBAx 3TOro nonuMepa? Kakue usenus nomayyvaroT Ha ero OCHOBe?

5. B KakoMm psifly M3MeHseTCsl peakL[iOHHasi ClIOCOOHOCTH MOHOMEPOB |
COOTBETCTBYIOIIMX UM PaZiMKaoB: CTUPOJI, OyTaaveH-1,3, BAHUIXIOPU, akpUIOHUTPUI? OTBeT
TIOSICHUTe.

MeTtozrueckrie MaTepuyasbl, OTIpe/iestoLiye TIPoLelypy OLieHHBaHWsI KOHTPOJIbHOM paboThl

OrnricaHrie METOIMKY OLIeHUBAHUS: TIPU OLIeHKe BBITIOTHEHUS CTYAeHTOM KOHTPOJIbHOU PabOoThI
MaKCHMMa/lbHOe BHUMaHUe CJlelyeT yAe/asaTh CAeyIOIIUM acrieKTaM: HaCKOIbKO MIO/THO B TeOpeTUUe CKOM
BOIPOCE PACKPBITO COJiep>KaHre MaTepuasa, UeTKO U NIPaBU/IbHO JlaHbl OTpe/esieHus], PaCKpbITO
cofiep>kaHue MOHSITUM; BEPHO UCII0/Ib30BaHbl HAyYHble TEPMUHbI; EMOHCTPUPYIOTCS] BBICOKHIN YPOBEHb
YMeHHUs1 OIleprpoBaTh HayUHbIMU KaTeropusiMH, aHa/IM3UpOoBaTh MH(GOPMaLMIO, B/laleHHe HaBbIKaMU
MIpaKTUUeCKOU [1esiTeIbHOCTH; KeC-3a/laHre pelleHO Ha BBICOKOM YPOBHE, COZIePXKUT apryMeHTaL|Io U
TIOSICHEHUSI.

Kpurepuu ouenku (B 6a/1ax):

- 9-10 6anIoB BBICTABMSETCS CTY[EHTY, eC/TM B TEOPETUUECKOM BOTIPOCE TTOJTHO PAaCKPBITO COZlepKaHue
MaTepuasa; YeTKO M MPaBU/IbHO JiaHbl OTpe/ie/IeHHs], paCKPbITO COJiepyKaHue MOHATHMH; BEPHO
VICTI0/1b30BaHbl HAYYHbIE TEPMHUHbI; JeMOHCTPUPYIOTCS BBICOKMI YPOBEHb yMEHUsI OIleprupoBaTh
Hay4YHbIMH KaTerOpUsiIMM, aHaIM3upoBaTh UH(OPMaLIMIO, BllaJleHre HaBblKaMU NPaKTHUe CKOM
JiesTe/IbHOCTH; KelC-3a/laHue pellieHO Ha BBICOKOM YPOBHE, COJep KUT TOsSICHEHHsT; TeCTOBbIe 3a/laHus
pelleHs! cBbille, yeM Ha 80%; ypoBeHb 3HaHUM, YMEHUMU, B/la/IeHUH — BBICOKHI;

- 7-8 6asI0B BHICTAB/ISETCS CTYAEHTY, €C/Id B TeopeTHuecKoM BOIIpOCe pacKphITO OCHOBHOE COZlepyKaHue
MaTepuasa; B OCHOBHOM INPaBUIbHO [laHbl OMpe/iesieHus TIOHATHUH M UCTI0/Ib30BaHbl HAyUHble TEPMUHBI;
OTBET CaMOCTOSATe/IbHBIN; Orpe/iesieHrs IOHATUN HelloJHbIe, JOMyLleHbl He3HauuTe/IbHble HapylLleHus B
TI0C/IeI0BaTe/IbHOCTH U3/I0)KEeHHsT; HeOOoTbIlMe HeJ0CTaTKK TIPH UCTI0/Ib30BaHUM HayUHBIX TEPMUHOB,;
Kelc-3a/jaHle pelleHo BepHO, HO pellleHue He J0Be/leHO /0 3aBeplIatollero 3Tara; TeCTbl pelleHsl Ha 60-
80%. YpoBeHb 3HaHUM, yMeHUH, BlaleHU — CpeIHUM;

- 5-6 6a//I0B BHICTAB/ISETCS CTYAEHTY, €CJIM B TEOPETHUECKOM BOTIPOCE YCBOEHO OCHOBHOE, HO
HeToc/ieloBaTe/IbHO; OTpe/ie/ieHNs TOHSITUM HeZJ0CTaTOYHO YeTKHe; He MCI0/Ib30BaHbl B KaueCcTBe
JIOKa3aTenbCTBa BBIBOJBI ¥ 000011jeHs 13 HAaOMIOie !, MPAKTHYeCKUX 3aHSITHH; YPOBEHb YMeHUsT
OIepUpOBaTh HayYHbIMU KaTeropusiMu, aHaIM3MpOoBaTh UH(POPMALIMIO, BjlaJleHHs HaBbIKaMy1

TIpaKTUUe CKOU JlesiTe/TbHOCTH HeBBICOKMM, HAO/IOAat0T st MPO0Oerbl ¥ HeTOUHOCTH; B PellleHue Keiic-
3a/laHus BEPHO BBITTOJIHEHBI HEKOTOPbIE 3Tarlbl; TeCThl pelieHbl Ha 40-60%; ypoBeHb 3HaHUM, YMEHUH,
B/IaZIEeHUM — yJOB/IETBOPUTE/IbHBIN;

- MeHee 5 0alJIOB BBICTAB/ISIETCS CTYEHTY, eC/TM B TEOPETUYECKOM BOTIPOCE He U3/I0KEHO OCHOBHOE
cozep>kaHue yueOHOTO MaTepurarna, U3oKeHre pparMeHTapHOe, He TI0C/Ie/IoBaTe/TbHOe; OTpe/ie/ieHust
TIOHSITHI He UeTKHe; He MCI0/Ib30BaHbl B KaUeCTBe Jl0Ka3aTe/bCTBa BbIBO/bI M 000011IeHUsT U3
Ha0/TI0/1eHNH, yPOBEeHb YMEHHSI OTTePUPOBATh HAyUHBIMH KaTerOpusiMU, aHa/IM3UPOBaTh MHPOPMALIHIO,
B/1a/leHH1s1 HaBbIKaMH MPAaKTUUeCKOM /leATe/TlbHOCTA OYeHb HU3KHWI; TECThI pellieHbl MeHee, ueM Ha 40 %;
YPOBeHb 3HaHUM, YMEHUH, B/la/leHUN — HeZlOCTaTOYHBbIM.

Coo01enue

Coo01ieHne- myO/MuHOe BBICTYIIIEHHE WM JOKYMEHT, KOTOpble COZiepKaT MH(GOPMAIMI0 M OTPaXKaroT
CyTb BOMPOCA WM UCC/Ie[J0BaHKsI IPUMEHUTENBHO K JJAHHOW CUTyaluu
Bompocsl k cemuHapy
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OcHoBHbIe noHsATH BMC, K1accudukanus nojimMepoB

1.

2.

v

®

10.

11.

OcHosHble noHaTrs BMC. Ormnuns BMC or HMC, ocHOBHBIe TTpaBu/ia HOMEHK/IAaTypPbl
MI0JIUMEPOB;

Knaccuduikalys mosmmepos 10 YMC/Ty 3BeHbeB B LieNy (TOMO- U COTIO/IMMEpHI), 10 CTPYKTYPHOM
(opMme (/1MHeliHbIe, pa3BeTB/IEHHbIE, CIIUTHIE);

Knaccudukaiysi monmMMepoB M0 CTPOEHUI0 0CHOBHOM 1ienu: (TOMO- U reTepoLierHble), 1o
TIPOMCXOXKAEHUIO (TPUPOJHbIe, CHHTETUUYECKHE U MCKYCCTBEHHBIE);

Knaccudukaiys mosimmepoB 1o 06/1acTi MpUMeHeHwUs], criocobam nepepaboTKy;
X¥MUYecKoe CTpOeHMe MaKpOMOJieKys (OpraHriueckre, HeoOpraHnueckue u
3JIeMeHTOpraHn4yecKre Mo/ IMMepBl);

['omoLienHble U reTepoLieHble Mo/MMepbl (HeopraHuyeckye, 37ieMeHTOpraH1uueckue,
OpraHuyYeckue);

[Tpupoza cBsizeld MeXxly 3BeHbsIMM B MakKpoMoJieKy/ax. I1o/sipHOCTb CBsi3el.

3ajauu K cemuHapy 1.

OcHoBHble noHsATHSE BMC, k1accudukaius noamMepoB

1. Hanmiute cxemy ¢parmMeHTa Lienu OyTaZleHHUTPUILHOTO KayuyKa, CUMTast, YTO OH
Tpe/icTaB/sieT COOO0M peryssipHBIN MMOJIMMep, B KOTOPOM Ha OJJMH OCTaTOK aKpHJIOHUTPH/IA
TIPUXOJIUTCS TPU OCTaTKa OyTazueHa, v uto OyTa/iveH pearupyeT TOJIBLKO B TIOJIOKeHUH 1,4.

2. TIpuBepvTe CTPOEHHME yUacTKa LT  MoIMMepa, IPYU 030HOJH3e KOTOPOTo 00pasyeTcs
Jvanblierus] SHTapHOM KHUCI0Thl. KakoBO CTpoeHue UCXOAHOr0 MOHOMepa?

3. Harimire cxemy ¢parmenTa uenu OytazueH-ctiponbHoro Kayuyka (CKC), cumras,

YTO OH Tpe/iCTaB/isieT cO00M peryssipHbIi MoJMMep, B KOTOPOM Ha OJJHO CTUPOJIbHOE 3BeHO
TIPUXOAWTCS TpY OyTaIneHOBBIX, U, UTO OyTa/iieH pearnupyeT TOJIBKO B MOMOXKeHNH 1,4.

Kakoe BeljecTBO nmosiyunTcst pyu 030Hoau3e 1,4-monmmusoripeHa? Hanummre cxemy

peaxLuu.

5. Kakue nosmMepsl Ha3bIBatOT OpraHu4eCKUMH, HeOpraHuueCKUMU, 3/IeMeHTOOpraHuye CKUMH,
rOMO- U reTepoLenHbiMu? ITpuBeauTe nprUMeps! /1 KaXK40ro TUIIA [oiuMepa.

6. Haruirre cxeMy peakijuu 006pa3oBaHUsi ITOJIMMEPOB U3 CIeYIOLIMX MOHOMEPOB (MOHOMepHOe
3BEHO):

A) CH,=CH-CN

B) HO-(CH,),-OH + HOOC-(CH,),-COOH

B) OCN-R-NCO + H,N-(CH,),-NH,,

') CH,=CH-Cl

Knaccudurmpyiite peakijuy 06pa30BaHus MOTyYeHHBIX TIOIMMEPOB Ha IielHble, CTyTleHJaThble,
KOH/IeHCALJMOHHOI'0 Y TT0JIMMepH3aljuOHHOI0 THUIIA.

7. HanimmuTe cxeMy peakiyy 0Opa30BaHUsI TIOJIMMepa U3 CJIeyIo-

IUX MOHOMEPOB:
A) CH,=CH-COOH

B) H,N -(CH,).- NH, + CIOC~(CH,)),-COCl
B) HO-(CH,).-COOH

Mo)KHO /11 A/151 IOJTyU€eHHs TeX >Ke TI0JIMMepPOB MCI0/Ib30BaTh Jpyrue MOHOMEpHI?
Knaccudurimpyiite peakijuu 06pa3oBaHus MO/yUYeHHbBIX TTOJTMMEPOB Ha LieTTHbIe, CTyTIeHUaThIe,
KOH/IeHCALIMOHHOT0 Y TI0JIMMEPH3aljMOHHOI0 THUTIA.

Kakue ronvmMepbl Ha3bIBalOT MPUPO/IHBIMU, CHHTETUUECKUMU U UCKYyCCTBeHHbIMU? [IprBeuTe
TIPUMeEpBHI.

9.Hamwmimite ypaBHeHHe peakliydii 00pa30BaHMs CTaTUCTUYECKUX COTIOJTMMEPOB U O/10K-
COTOJIMMEPOB C/e/lyoIllero cocTana:

B) -[-OC-R-COO-(CH,),-00C-(CH,) ,CO0-(CH,),-O-]n-
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A) —(-OC-(CH2)5-NH-)n-(-OC-R-NH-)m- ,

10. Kakue mosMMepbl Ha3bIBAalOT OpraHWUeCKUMH, HeOpraHUu4yeCKUMH, 3JIeMEHTOOPraHUYe CKUMH,
rOMO- ¥ TeTepoLenTHbIMU? [IprBeinTe IpHUMepHI /71 KaXKJ0ro THIa rosimMepa. Harmuimre
(hopMyb

A) 6510k-cononymepa : CTUPOJI-0/I0K-MeTU/IMeTaKpHIIaT,

B) npuBUTOrO COMOMMMeEpa: CTUPOJI-TIP-MeTH/IMEeTaKPUJIAT,

B) nipuBHTOrO COMONMMMepa: MeTUIMeTaKpUIaT-Ip-CTUPOJI,

I') pery/asipHO YepeZiytOLIierocst COroyiMMepa MeTHIMeTakpriaTa u

Crtupona

MeToznueckre MaTepyasbl, OTIpe/iestolye TIPoLelypy OLieHHBaHHUs COOOLeH s

OrmvicaHrie MEeTOIMKY OL|eHUBAHUS BBITIO/THEHHST KYPCOBOM COOOIIIeHUS:

ITpu orjeHKe COOOIeHUsT MAKCUMaIbHOe BHUMaHHUe JIO/DKHO YeISIThCsl TOMY, HaCKOJIBKO TOJTHO PacKpBITO
cofiepkaHue Mareprasia, YeTKO M MPaBU/IbHO JaHbl ONpefie/lIeHus], PAaCKpBITO COZlepyKaHue NOHATUN, BEPHO
VICII0/Ib30BaHbl HAyUHbIE TePMVHBI.

Kpurepuu orjeHku

2 basula BBICTAB/ISIETCS CTYAEHTY, eC/IM TOJHO PACKPBITO COJiep)KaHHe MaTeprasia; UYeTKO U MPaBUIBHO
[aHbl OIpe/ie/IeHHs], PAaCKpPbITO COZiepykKaHWe IOHATUW; AJI [0Ka3arebCTBa MCIO/Ib30BaHbl apIyMEeHThI;
OTBET CaMOCTOSITe/IbHBIN, MCIOMb30BaHbI paHee TPUOOpeTeHHbIe 3HAHWS; YEeTKO IMPOC/IeKUBAETCS
Me)KIpeZiMeTHasl CBsA3b; OTBET Jra/leKTUueCKUM, PACKPbIThbI IPUUMHHO-C/Ie/[CTBEHHbIE CBSI3U.

1 Gannm BbICTaB/sIeTCS CTYZAEHTY, eClIHd PpAacKpbITO OCHOBHOE COfiepkKaHWe MaTepvasa; B OCHOBHOM
IIPABWIBLHO [IaHbI OIpe/ie/IeHUs TIOHATHM; OTBeT CaMOCTOSATe/IbHbIN; [JId 0Ka3aTeJbCTBa HUCIOJIb3YHTCS
apryMeHThl, JOMNyILleHbl He3HaUUTe/IbHbIe HapyLleHus B [10C/1ej0BaTe/IbHOCTH U3JI0KeHUSs.

0 6a/yIOB BBICTAB/SIETCS CTYAEHTY, €CM He YCBOEHO OCHOBHOE COfiep)KaHue y4yeOHOro Marepuana,
U3/I0KeHO (pparMeHTapHO, He TOC/e[oBaTe/bHO; JOMYyleHbl 3HauuTe/bHble OLIMOKU U HeTOUHOCTU B
o(opM/IeHMM BBICKA3bIBAaHWM; [€MOHCTPUPYIOTCS OueHb HU3KWM YpOBEHb YMEHMs BOCIIPOM3BOJUTH
CBSI3Hble BbICKA3bIBAHUA I10 TEMe.

Pemnrenue 3agau

Pemienue 3az1au criocobcTByeT OPMHUPOBaHUIO YMEHUM M HaBBIKOB OTHOCSIIIMXCS K KOHKPeTHOU cdepe
JiesiTe/IbHOCTH
Crioco6bI MosiyueHHst OpraHUyYeCKUX BellleCTB B POMBILLITIEHHOCTH

1. OmnpepenvTe CpeAHIOO CTeMeHb TOJIMMepU3aLiiK B oOpasLie NPUPOJHOro Kayuyka, CpeJjHsIs
MorsipHasi Macca Kotoporo paBHa 200 000r/Monb. M3006pasute cTpyKTypHYIO hopMymy
MOHOMEPHOI'0 3BeHa.

2. Ompegenure CpeHION CTeleHb MoIMMepr3auy B obpasiie OyTaflueHOBOTO KayuykKa, CpeHsIs
MosisipHasi Macca Kotoporo cocrasisieT 100 Toic. r/Moinb. 1306pasute CTpyKTypHYIO (opMyty
MOHOMEpHOI'0 3BeHa.

3. 28,2 ¢deHona Harpesu C U30BITKOM opMarberuja B MPUCYyTCTBUU KUCIOTHL. [1pu 3TOM
obpaszoBanock 5,116 r Bozabl. OnpefenuiTe cCpeJHIOI MOJISIPHYIO Maccy rojsydeHHoro BM
MIPOZIYKTa peakLuK, CYUTast, YTO MOTUKOH/eHCaLMs TPOTeKaeT TOJILKO TMHENHO U (PeHO
TIOJIHOCTBIO BCTYIIaeT B peakLuio.

4. yrneBoAOpOJ, HepasBeTB/IeHHOIO CTPOeHus: A U30MepU3yeTCs B BellleCTBo B, koTopoe rpu
JeruprpoBaHru obpasyeT coeguHenue C, MprMeHsieMoe B CHHTe3e Kayuyka. [IpuBeauTe
¢opmysbl BejectB A, B u C. Hanmiuvre ypaBHeHUs! peakLvid.

5. CocraBbTe ypaBHeHUs peakLjuy no/mMepusanuu yriuesogopoga C,Hg ¢ pasBeTBleHHbIM

YIJIepPOJHBIM CKeJIeTOM.
6. Ilpenmoxkute CriocoObI MOTyUeHHs U3 3TaHOJIA JBYX MOTMMEPOB C pa3HbIM YKMCIOM aTOMOB
yIyiepo/ia B 371eMeHTapHOM 3BeHe.
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7. Wcxojs X HeOpraHUJeCKUX BeleCTB, MO/TyYUTe MOIUMep C YeThIPbMS aTOMaMU YIJIepo/ia B
3/IeMeHTapHOM 3BeHe.

8. Kakyro maccy Kayuyka MOXKHO 1oyduTsh U3 100 Kr 96%-Horo sTaHos1a, ec/iy BbIXO/, peakLiuu
Jlebenera cocraBnsier 60%, a peakiuu roiMepu3aruu — 80%.

9. k 1,12 1 GecrBeTHOrO Ta3a (H.y), IOTyYeHHOTO U3 KapOW/ia KaslbLusl, TPUCOeTUHIITN
XJIOPOBO/ZIOPO/], 06pa30BaBIIMIACS TIPY IeHCTBUM KOHLEHTPUPOBAHHOM CepPHOM KUC/IOThI Ha 2,93 T
rioBapeHHOU comu. [TpoAyKT pucoeuHeHNsT XJI0POBOJOPO/A TIOJIMMEPHU30BasiCs ¢ 00pa30BaHEM
2,2 r nonumepa. Kakoii momimep 6611 rosiyueH? KakoB BbIXOZ TipeBpalljeHUss MOHOMepa B
rojiumep?

10. Kakue LieHHbIe BelljeCTBa MOXKHO TIOJTyUMTh B pe3ysibTare C/Ie[yOLUX peakLyi:

A) C,H.CH=CH, ®
B) H,N(CH,)NH, + HOOC(CH,),COOH ®
B) (C¢H,,0O5), + (CH,CO),0 ®

MetozaruecKre MaTepuasbl, ONpeJesisitoliye TIPoLeAypy OLIeHUBaHUs BLIMIOJIHEHHS PelleHus 3a/ia4u

Kputepuu orieHKU

5 6a/IoB BBICTAB/ISIETCS CTY/EHTY, €C/IU: COCTAB/IeH TTPAaBU/IbHBIN alTOPUTM DellleHus 3aiaui, B
JIOTUYeCKOM pacCyX/[eHUH, B BEIOOpe (OpPMY/T U pellieHnH HeT OIIMOOK, TIoyueH BePHBIM OTBeT, 3a/jaua
pellieHa palMOHAIBLHBIM CII0COO0M.

4 6a/noB BBICTAB/ISIETCS CTYAEHTY, eC/IU: COCTaB/eH MPaBUIbHBIN a/iTOPUTM pellieHUs 3a/jaul, B
JIOTUUECKOM PacCy’>KZIeHUH U PellieH|H HeT CyI[eCTBeHHBIX OIMOO0K; MPaBUILHO C/ie/laH BIOOp opmyIt
JJIs1 pellieHust; eCTb 0ObsiICHeHUe pellieHus], HO 3a/jaua pellieHa Hepal[MoHaIbHBIM CII0COO0M WU
JIOTy1[eHO He Ooriee IByX HeCyIleCTBEHHBIX OLIMOOK, MO/TyueH BepHbIN OTBeT.

3 6aJI0B BBICTAB/ISIETCS CTY/IEHTY, eC/IU: 3a/jaua MOHSTa MPaBU/IbHO, B IOTUUECKOM pacCyKJeHHUU HeT
CyIIIeCTBEHHBIX OIMOOK, HO IOMYIIeHbI CYIlleCTBeHHbBIe OIIMOKY B BbIOOPe (hopMyst Uiu B
MaTeMaTHyeCKMX pacueTax; 3ajiaya pellieHa He MOJIHOCTBIO WK B 0011ieM BUe.

1 6arnoB BLICTAB/SIETCS CTY[EHTY, eC/IU: 3aZiada pellieHa HerpaBUIbHO.

0 6as/I0B BBICTAB/ISIETCS CTY/IEHTY, eC/IU: 3a/jaua He pellleHa.

Keiic-3ajanun

Omnumcanue Kelc-3aflaHUi: Kelc-3aJjaHie TIpe[CTaBaseT COOOM CUTYal[MOHHYIO 3ajauy, TpeOyroIyro
OCMBIC/IEHUs], aHa/IM3a, a 3aTeM pellleHus1. PellieHue KeliC-3a/laHUs JOJDKHO OBITH apryMeHTUPOBAHHBIM,
coZlep>KaTh TOsSICHEeHUSI.
CuryaLMoHHbIe 3a/auu:

1. Y corpynHvkoB nabopatopu, rae paboTaroT C KOHI[EHTPUPOBAHHBIMU KUCIOTAMU U 11[eJI0UaMH, CTa/Tld
HaOJTIO/IaThCsT CUJIbHOE pa3ZipaykeHure [IbIXaTe/TbHBIX MyTel U CJTM3UCTBIX 000/I0UeK 171a3, TIPUCTYTIbI
yayiibs. Kakye npaBuia TeXHUKUA 0e30T1aCHOCTH HapyILaIUCh B labopaTtopun?

2. TIpu puroToBieHNH 7abOpaHTOM pacTBOpa CEPHOM KUC/IOTBI METOZIOM pa30aB/ieHus, TPOU30IIIIO ee
BCKHWTIaHWe U pa30pbI3rMBaHUM, BC/IACTBYE Uero abopaHT MOMyur1 XuMudeCKuid oxkor. OObscHUTe
NIPUYMHY Mpou3olieAiero. Kakyro rnepByto MoMollb cjiefyeT 0Ka3aTb NPYU XMMHUUeCKOM 0KOre KUC/IOTON?
3. CKJIIHKA CO I1]e/I0Ubi0 Obl/Ia 3aKphbITa CTEK/ITHHOM TTPUTEPTOI TTPOOKOH, KOT/ia BO3HUKIIA
HE0OXOJUMOCTD B3ATh I1[€/I0Ub /IS OTBITOB, OTKPbIBAHHWE CK/ISTHKH BbI3Bajio OOJIBbIIINE TPYAHOCTH.
[Touemy?

MeToanueckre MaTepuasbl, ONIpe/ie/sitoliye NpoLeAypy OLleHWBaHKS BbITIOHEHUs KelC-3ajaHui

Onucanue METOAWKHU OLI€HWBAHWSA: TIDU OLIEHKE pelieHUd Keﬁc—3a,anH;1 HauboJIbIlIee BHUMaHKe AOJDKHO
OBITH yAe/aeHO TOMY, HACKOJIBKO TTO/THO PACKDPBITO COAEep>KaHKWe MdT€PHasid, YETKO U MMPABUJ/IBHO OdHBI JIU
oripezejieHusd, paCKpbITO COAePKaHKUE HOHHTHﬁ, BE€PHO JIM UCI10/Ib30BAHBI HAYyUHbIE TEPMHWHBI,
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VICTI0/Ib30BaHbl /M apryMEeHTHUPOBaHHbIe [J0Ka3aTe/IbCTBa, OIBIT JesaTelbHOCTH, UCII0/Ib30BaHbI JIU paHee
niprobOpeTeHHbIe 3HaHUsI, PACKPbITHI JIi IPUUUHHO-C/Ie[ICTBeHHbIE CBSI3U, HACKO/ILKO BBICOK YPOBEHb
YMeHHUs1 ONleprpOBaHUs HayYHbIMU KaTeropysiMH, aHanu3a MHGOpMaL{1y, Ba/|eHUsl HaBbIKaMU

MIpaKTUUe CKOU J1esITe/IbHOCTH.

Kpurepuu onenku (B 6a/1ax) (ZO/DKHBI CTPOTO COOTBETCTBOBATH PEUTHHT I/IaHY 0 MaKC. ¥ MUH.
KOTUY. 6asisIoB M TOJIBKO JIJIsl TeX, KTO YUUTCS C UCTI0/Tb30BaHKHEM MO/Y/TbHO-PEUTUHTOBOM CUCTeMbI
00yueHHs ¥ OLIEHKH yCIIeBaeMOCTH CTY/I€HTOB):

- 2 6as1a BBICTAB/ISIETCS CTY[EHTY, eC/IM 3aflaHue rPaMOTHO NIPOaHa/IM3MPOBaHO, YCTAHOB/IEHEI
TIPUYMHHO-C/IeZICTBEHHBIE CBSI3H, IEMOHCTPHUPYIOTCS YMeHUsI paboTaTh ¢ UCTOUHMKAMU WH(OPMAIWH,
B/1a/leHVe HaBblKaMU MPAKTHUUeCKOM JlesATelIbHOCTH, Hali/leHO ONTUMaJIbHOE pellleHre Kelc-3a/laHue;

- 1 Gas1 BBICTAB/ISIETCS CTYZIEHTY, eC/TM 3aZlaHue TTPOaHaMM3UPOBAHO TTOBEPXHOCTHO, He yCTAaHOB/IEHbI
TIPUYMHHO-C/Ie[ICTBEHHbIe CBSI3H, IEMOHCTPUPYIOTCS C1abble yMeHUst paboTaTh C MCTOYHUKAMHA
VMH(pOpMaLuM, HeyBepeHHOe B/aJileHe HaBblKaMU IPaKTUUeCKOH [lesiTe/IbHOCTH, Hali/IeHO pellieHNe Keic-
3a/laHusl, HO UMeeT 3HaUUTe/IbHble He/l0UeThl;

- 0 6asIOB BBLICTAB/ISIETCS CTYAEHTY, €C/IM 3a/jaHre He TIPOaHa/TM3UPOBaHO, He YCTaHOB/IEHbI IPUUHMHHO-
CJle/ICTBeHHbIe CBsI3U, JeMOHCTPUPYETCsl OTCYTCTBUE YMeHUs paboTaTh C MCTOUHMKaMU UH(POPMaLiH, He
chopMHpOBaHbl HAaBbIKY NIPaKTUUECKOW JieITelIbHOCTH, PellleHHe KeliC-3a/laHusl He Hal/leHo.

KoHcniekT

[ToAroToBUTE KOHCIIEKT TI0 TeMe: Peakiuu ctabunusanyy nonuMepoB. CTeXxruoMeTpuueCcKUi

ko3¢ duipeHT nHrMOMpOBaHUsl. OCHOBHBIE TPeOOBaHMsI TIpebsIBIsieMble K CTabWIr3aTopam.
AHTHOKCHAaHTHI , HOTOCTAOMNIN3aTOPbI, AHTUMUPEHBI, aHTUPA/Ibl. OTMCAaTh MeXaHU3Mbl B3aUMOZENCTBUS
C ToMMepaMy, yKa3aTh CTPYKTYPhI. YKa3aTb OT/IMUMTe/IbHbIe 0COOEHHOCTH

MeToauueckre MaTepyasbl, Orpe/esolye MpoLefypy OLleHUBaHHs KOHCIIEKTa

OnucaHve MeTOAMKW OLeHMBAHMS: TPU OLEHKe HaruCaHUsl CTY[JEeHTOM KOHCIIeKTa MaKCHUMasbHOoe
BHUMaHUe cJleflyeT yAensTb C/IeAYIOLIMM acreKTaM: HAacKOJbKO TIOJTHO B PAacKpbITO Cojiep)KaHue
MaTepuasa, UYeTKO W TPaBWIbHO JaHbl OMpefe/eHusi, pPaCKpPbITO COJep)KaHWe T[IOHSTHM; BepHO
WCTO0/Ib30BaHbl HayuHble TEPMHUHbBI; [JeMOHCTPHUDYIOTCS BBICOKMM YPOBEHb YMEHHsI OIepUpoBaTh
Hay4YHbIMHU KaTeropusiM Y MOHATUSMMU, aHAIU3UPOBaTh TEOPETUUECKYIO U MPAKTUUeCKYI WUH(OPMaLUIo;
o0beM TeKCTa OINTHMAa/bHBIM; JIOTUUECKOe TIOCTPOeHHe U CBSI3HOCTh TeKCTa, TOJHOTa W ITyOWHa
V3/I0)KeHUs] Marepuasa (Haauuue KJIH0UYeBbIX TOJIOKEeHWHM, MbIC/eid), BU3yanu3alys MH(pOopMaluu Kak
pe3ysnbrar ee 00pabOTKM (TabnMIbI, CXeMbl, PUCYHKU), OdopmieHHe (aKKypaTHOCThb, COOJIO/eHHe
CTPYKTYpPbl OPUI'MHasna).

Kpurepuu onenku (B 6a/uiax) ([O/DKHBI CTPOTO COOTBETCTBOBATH PEUTHHI TJIAHY M0 MakC. M MHH.
KOMUY. 0asiyioB U TOJIBKO [i/IS TeX, KTO YUWUTCS C MCII0/Ib30BaHHeM MO[Y/IbHO-PEUTHHTOBON CHUCTEMBI
00yueHHs ¥ OLIEHKH yCIIeBaeMOCTH CTY/I€HTOB):

— Ha 5 6a/IoB OLIEHMBAIOTCST KOHCIIEKTHI, COZlep>KaHue KOTOPbIX OCHOBAHO Ha ITyDOKOM M BCECTOPOHHEM
3HAaHWW TeMbl, W3yUeHHOW JIMTepaTyphl, M3/I0KEHO JIOTMYHO, apryMEHTHPOBAHO W B TIOJIHOM OOBEMe.
OCHOBHbI@ TIOHATHS, BBIBOJBI U 000011jeHUsT chOpPMYTHUPOBaHbl yOeauTeNbHO W [J0Ka3aTe/bHO. TOJTHO
PacKphITO COJiep)KaHue MaTepuasa; YeTKO M TPaBWIBHO JaHbl ONpe/iesieHHsl, pacKpbITO COfepKaHue
TIOHATUM; BEpPHO HCII0/Ib30BaHbl Hay4Hble TEPMUHbBI; [E€MOHCTPUPYIOTCSI BBICOKWM YPOBEHb YMEHUS
OrepupoBaTb HAyYHbIMM  KaTeropusiMM, aHaJu3upoBaTh HHGOpMAaLMIO, B/aJleHue HaBbIKaMU
NIPaKTUUYeCKOM  JleATeNbHOCTH; 00beM TeKCTa ONTUMAa/bHBIM, TEKCT T[IOCTPOeH JIOTUYHO U
TI0C/Ie/IOBaTe/IbHO, MaTepra PACCMOTPEH TIOTHO U TyOOKO (Ha/inuue K/TFOUeBBIX TOJIOXKEHUH, MBICTIeH),
WCTIONB3YHOTCS 3/IeMeHThl BU3yanu3alusi uHGopMaliy Kak pe3ysbraT ee 00paboTKH (TabmuLibl, CXeMbl,
PUCYHKH), 0(hOpM/IeHHEe aKKypaTHOe.

— Ha 4 Gas/ula OLIEHMBAIOTCS KOHCIIEKTbI, B KOTOPBIX PacKpbITO OCHOBHOe CO/iep)KaHWe marepuasa; B
OCHOBHOM TMpaBWIBHO [aHbl OIpeZieJieHUss TOHATHMH M HWCIIO/b30BaHbl HayuHble TEPMHUHbI; HO B
orpejie/leHUM TOHSATUM  JOMyLeHbl HEeTOYHOCTH, KMEIOTCS He3HauuTe/bHble HapylLleHWs B
TI0C/IeZI0BaTe/IbHOCTH W37I0KeHHs; HeOOosbIle HeJOCTaTKU TIPY HCIIONb30BAHMM HAayUHBIX TEPMHHOB;

22



00beM TeKCTa ONTHMMasbHBIM, TEKCT TMOCTPOEH JIOTHYHO, K/I0YeBble IOJIOKEHWs He BCe BbIJeJeHbI
[OCTaTOYHO YeTKO, 0popMiieHHe aKKypaTHoe.

— Ha 3 Oaula OLEHWBAIOTCS KOHCIIEKTbI, B KOTOPBIX OTPa)keHO, TOJBKO OCHOBHOE, HO
Heroc/le/joBaTe/lbHOE COZlep)KaHre MaTepuasa; ompefie/ieHUs NOHSATUM HeJloCTaTOUHO UYeTKHUe; YPOBEeHb
YMeHWMsI OTIepUPOBaTh HAYYHBIMH KaTerOpPHUsMH, aHa/IM3UPOBaTh MH(GOPMAIIUIO0 HEeBBICOKHWH, HabMoAa0TCs
npobesnibl 1 HeTOYHOCTH; MUMEIOTCSl 3HauuTe/ibHbie TIpobenbl B M3/IOKeHUM MaTepuasa, BbIBOJbI C1abo
apryMeHTHPOBaHbI, B COZlepKaHUH JOMYIIeHbl TeopeThdeckre omroku. O0beM TeKcTa oueHb HeOOJTbILoN
WIM HaoOOpOT TipeBbIlLIaeT TpeOyeMblid, K/rOueBbie TOJIOXKEHUS] He BbiJesieHbl. VIMeroTcs HeZjoueThl B
otopmieHUMN.

— Ha 1-2 6as1a OL|eHUBAIOTCsl KOHCIIEKThI, B KOTOPbIX He MU3/I0)KEHO OCHOBHOE CO/lep’KaHue Marepuala,
u3710)KeHre (hparMeHTapHOe, He TI0C/Ie[joBaTe/IbHOe; OTIpe/ie/ieHNs TIOHSATHI He UeTKWe; yPOBeHb YMeHUsI
OTepyvpoBaTb HAayYHbIMM  KaTerOpUsIMH, aHaAM3UpOBaTh WHQOPMALMIO, B/aZieHWss HaBbIKaMU
NIPaKTUYeCKOU JieITelIbHOCTU OueHb HU3KUMN. VIMeroTCsl HeZjoueThl B 0(pOpPM/IEHHMH.

CojHas Tabmia

CocTaBUTb CBOAHYIO Tabnmuily 1o TeMe: OT/e/ibHBIe TIPeACTaBUTEIN TOMMePOB (TTOJBUHUIXJIOPU/,
TIO/IU3TH/IEH, TTOJIMCTHPOJI, IOIMaKPUJIOHUTPUJI, TOJTMMeTHU/IMEeTaKpU/IaT, MOo/IW30MpeH, MOIUXI0POIpPEH,
nombyTaiieHHOBBIN KayuykK, [I9T®, HaitloH, KarpoH)

(HauMeHOBaHMe, CTPYKTYpa, CrIoCcob MoyyeHus, CBOHCTBA, IPUMEHEHHE)

MeToauuecKrie MaTeprabl, OTpe/estole MPoLeypy OLleHUBaHUs CBOJHOMN TaO/IHI[bI

«5 DasoB» — cofiep>KaHue COOTBETCTBYET TeMe, B TabOJIHIle 3aro/IHeHbI BCe CTOOLBI U CTPOKH,
coziep>kaHue CTO/OI[0B ¥ CTPOK COOTBETCTBYET MX Ha3BAHUIO, MaTepHaJl U3/1araeTcsi KpaTko,
TI0C/IeZI0BaTe/IbHO, C HAJTMUMEM CITeL[Ma/IbHbIX TEPMHUHOB; Tab/Mija 0(popM/IeHa aKKypaTHO KapaH/allioM |
3arosiHeHa 6e3 TTIOMapokK.

«4 basuia» — copiep)KaHre COOTBETCTBYET TeMe, B Tab/IHLie 3ar0/THEHbI BCe CTOJOLbI M CTPOKH,
cofiep>KaHue CTO/OI[0B M CTPOK COOTBETCTBYET MX Ha3BAHUIO, MaTepHasl U3/1araeTcsi He J0CTaTOYHO
KPAaTKO U TIOC/IeIOBATE/TBHO, C Ha/TMUKeM He OO0JIBIIOro YKC/Ia CrelUaabHbIX TEPMUHOB. B odopmieHnn
TaO/UILILI UMEIOTCST TIOMapKH.

«3 basuta» — B Tab/MLIe 3aro/THEHbI He BCe CTO/IOLbI M CTPOKH, COZIep>KaHue CTOJIOI0B U CTPOK UMeeT
HEKOTOpble OTK/IOHEHUS OT UX Ha3BaHUsI, MaTepHasl U3/1araeTcsi He MOC/IeI0BaTeIbHO, CTielhabHbIe
TEePMUHBI OTCYTCTBYIOT. Tabmuila odopmieHa pydkoi.

«1-2 6anna» — Tabnuila He 3aro/THEHA WK B TaOJTHIe 3ari0/THEHbI He BCe CTOJOIbI U CTPOKH, COZIEP)KaHHe
CTO/OLOB M CTPOK UMeEeT CYIL|eCTBeHHbIe OTKJIOHEHHs OT UX Ha3BaHUS, MaTepyasl U3/1araeTcs He
TI0C/Ie/IOBATE/IbHO, CTIelMabHble TEPMUHBI OTCYTCTBYIOT. Tabsuija odopmiieHa HeOPEXKHO.

JIaGoparopHasi pabora

Tema: PacTBOpBI N0/ 1IMIMEpPOB

OmnbiT Ne 1.

M3yueHne BJUAHNUS NPUPO/bI PACTBOPUTE/IA Ha CTeNeHb HabyxaHus

OGopyaoBaHHe M PeaKTUBBI: TTOPOLIIOK JKeJIaThHa, Pe3rHa, AUCTU/VTUPOBaHHAs BOZA, TOYOJI, IIPOOUPKH
Bo3bMuTe yeThipe cyxue MPOHyMepOBaHHbIe MPOOUPKU OJMHAKOBOTO AraMeTpa. B mpobupku Ne 1, 2
TIOMEeCTHUTe TIPUMEPHO OJJMHAKOBBIE KOJIMUeCTBA MOPOIIKOOOpAa3HOTo >KelaThHa, B MpoOupku Ne 3,4 —
O/IMHAKOBbIe KyCOUKH pe3uHbl. B rnpobupku Ne 1,3 oTMepbTe C TIOMOLI[BI0 GFOPETKH 110 5 MJT
JVICTH/UTMPOBAHHOM BO/bI; B pobupku Ne 2,4 nobaBbTe 1o 5 Mt Tonyona. Yepe3 20 MUHYT U3MepbTe
BBICOTY CJ1051 HAOyXI1Iero kejaTiHa ¥ CpaBHUTe pa3Mephbl KyCOUKOB pe3uHbI. Pe3y/nbraThl HabmogeHUi
sarmiumTe B Tabmuiyy Ne 1. ( ITo okoHuaHruM paboTHI TOTYON C/ieiyeT IOMeCTUTD B CIIeLMaTbHYI0 CKIISTHKY
JI7Is1 CJIBa OPraHUUeCKUX PacTBOPUTEJIei. )

Tabmura 1.

Pe3ynbTarhl H3ydyeHUs BAMAHUSA NPUPOALI HA CTeNeHb HabyxaHus nmojmMepa
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Ne oribiTa
[Tomumep PactBopurenb Pesysnbratel
HaO/mogeHniH

OnbIT Ne 2.
M3yueHue BIMSIHUA YIEKTPO/IATOB Ha CcTereHb Ha0yxanuss BMC

OGopypoBaHue 1 PeaKTHBbI: NOPOLIOK JKeJIaTUHA, UCTU/IMPOBAHHAs BOAa, pacTeop Na,SO, 1Mors/m,

pactBop Nal 1 Mosnb/n1, MpoOUpPKH, MUTUMeTPOBast Oymara.

B Tpu cyxue mpoHyMepoBaHHbIe TPOOMPKU OAWHAKOBOTO JiiaMeTpa IMOMeCTHUTe TTPUMepPHO OIMHAKOBOE
KOJINYeCTBO >KeslaThHA. C TOMOILBIO 1T0JI0CKHA MUUTUMETPOBOM Oymaru u3mMepbTe BBICOTY CJI0SI CyXOTo
KesatvHa /0 Habyxanus (h); pesy/bTaThl U3MepeHuii 3anuumTe B Tab/miy Ne 2. [IpoGUPKY NPUMEPHO

Ha %2 o6bema 3arosiHUTe C omolnbio 6ropeTku: Ne 1 - AUCTUIMPOBaHHOM BofOM, Ne 2 — pacTBOpOM
cynbgara HaTpUs KOHLeHTpaLuei 1 Mosb/n, Ne 3 — pacTBOpoM Moy ja HaTpysl KOHLieHTpaLyeld 1Mob//i.
UYepe3s 1-2 MUH TOC/Ie 3ar10/IHEHUS COZlep>KUMOe IPOOUPOK OCTOPOYKHO TepeMelliaiiTe CTeK/IsTHHON
TIa/I0YKOM, yTOOBI HaOyXIIIHe YaCTHLbl BEPXHETO CJIOS JKeJlaTHHA He 3aTPYAHSIN JOCTYII )KUJKOCTH K
yacTuLaM HwkHero c/osi. [IpumepHo yepe3 20 MUH OCTOPOXXHBIM ITOCTYKUBAaHHEM I10 BepXHel 4acTH
npoOupKY 100eliTech, UTOOBI OCEJTN BCIUIBIBIINE YaCTUL[BI JKeJIaTHHA U U3MepPbTe BBICOTY CJIOS
HaOyx1ero kenartuHa h. Paccuuraiite cTenenb HabyxaHUsl KelaThHa B BOJle M paCTBOpax 3/1€KTPOJIMTOB.
Pe3y/nbTaThl M3MEPEeHUH U PACUeTOB 3aruIuTe B Tabmuily Ne 2.

Tabnura 2.

Pe3ynbTarhl H3yueHHUs BJIMSHNSA Y1eKTPO/JIUTOB HA CTelleHb Ha0yxaHus moimMepa

Ne Bricora crios Bricota cnost

TTPOOUPKU PactBopuTtens CYXOTO JKeJIaTHHa | HabyXIIero CrerneHb
ho, MM »KeslatyHa h, MM HaOyXaHuUs

1 Bopa

2 Pacteop Na,SO,

3 PactBop Nal

OmnbiT Ne 3.

OmnpejeneHue U303/IEKTPUUECKON TOUKH )Ke/IaTHHA.

B 1mecTb MpoHyMepOBaHHBIX TTPOOMPOK MOMECTHTE NTPUMEPHO OIMHAKOBOE KOJTMYeCTBO »kenaTuHa; C
TIOMOII[BFO TIOJIOCKH MWUTUMETPOBOM OyMaru u3mMepbTe BBICOTY CJIOSl CyXOTO >KelaTHHA B KaXK[0U
npo6upKe h, ¥ pe3ynbTaThl U3MepeHuii 3anuiuuTe B Tab/uily 3. B Kaxkyto POOUPKY OCTOPOXKHO

HaslelTe C TIOMOIIbIO OIOPeTKH 10 7 MJI. PaCTBOPOB C pa3HbIM 3HaueHueM PH. Uepe3 1-2 MuH
coziep>KuMoe TIpOOMPOK TiepeMertiaiiTe, a uepe3 20 MUH 00eiiTeChb, UTOOBI 0CEH BCIUIBIBIIME YaCTULIBI
)KenaTvHa ( Kak MpeJbIAYILEeM OIbITe) U U3MepbTe BBICOTY CJ10s1 Habyxiuero >kenatuHa (h); pe3ysibraThl
M3MepeHHH 3aruIIuTe B Tabauiy 3.
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O6paboTka pe3ynbTaToB: [/1s oripeeneHus M303/eKTPUUeCKO TOUKH JKeJlaTUHA TIOCTPOoTe rpaduk
3apucumoctd D h = h - hy—f (pH), onycrure 13 ToukM MUHUMYMa Ha KPUBOH TEPIIEHAUKY/ISP K OCH

abcrcc.
Tabnura 3.
aHHbIe /1A omnpe/ie/IeHUA U303/IeKTPUUeCKOi TOUKH JKe/laTHHA
Ne pH pactBopa Beicora ciios Beicora cnos D h, mm.
TTPOOUPKU CYXOTO JKeJIaTHHa | HabyXIIero
hO, MM »KeslatyHa h, MM

KoHTponbHBIE BOMIPOCHI U 3aaHUS

1. Oco6eHHOCTH PacTBOPOB TOJIUMEPOB

2. CymrHocTh rpoijecca Habyxanust. OrpaHiueHHOe U HeorpaHUUeHHOe HabyxaHue
3. CTyaHu v resm

4. TTomaneTponruTHbIE TeJn.

MeTouuecKrie MaTepyasbl, OTpe/iestoliye MPoLeypy OLIeHUBaHUS BHITIOIHEHUs1Tab0PaTOPHBIX paboT

OmnuvcaHyve MeTOAWKH OIIeHWBAHUSI BBITIONIHEHUsI J1aOOpaTOpPHbIX paboT: OLeHKAa 3a BBITIOJHEHUE
nabopatopHbIX pabOT CTAaBUTCS HAa OCHOBAHWM 3HAHWs TEOPETUYECKOTO Marepuasa IMo Teme paboThl,
YMEHHWI M HaBBIKOB TIPUMEHEHMs 3HaHWN Ha TpaKTHKe, paboThl ¢ 00OpyJOBaHHEM, aHATU3UPOBATh
pe3y/bTaThl PadOTHI.

Kputepuu onenku (B 60a/uiax):

- 5 6a/I/IOB BBICTAB/ISAETCS CTY/IEHTY, €C/TU [eMOHCTPUPYIOTCSI 3HAHUSI TEMBI, LIeJIU U 33/ja4 J1abopaTOpHOM
paboThl, Xoza pabOThI, [EMOHCTPUPYETCS IIOJIHOE 3HAHWE TEeOpeTHUYeCKOro Marepuasa T0 Teme
naboparopHoii paboThl (B TIporiecce OOCY)KJeHWs, TIPM OTBeTe Ha KOHTPOJIbHBIE BOIPOCHI);
JIEMOHCTPUDYIOTCSI YMEHUSI U HaBbIKM pabOThl C KOMIMBIOTEPOM M TpapUuecKUMU pelaKTOPaMH,
NIpUMeHEeHHMsI 3HaHUsT Ha MTPAaKTHKe, aHa/in3a pe3y/IbTaToB paboThl ¥ (JOPMY/IMPOBaHKE BbIBOZIOB, B/la/|eHHe
HaBbIKAMU TIPUKJIA/IHOM /IesITe/IbHOCTHY;

- 4 Gana BBICTAB/ISIETCS CTYAEHTY, €C/A IeMOHCTPUPYIOTCS 3HAHUSI TEMbI, LIe/IM U 3a/ja4 J1abopaTopHOi
paboThl, Xofma paboThbl, AEMOHCTPUDPYETCS HEMO/JHOe 3HaHWe (AKTUUYEeCKOr0 MaTephana Mo Teme
naboparopHoii paboThl (B TIporiecce OOCY)KJeHWs, TIPM OTBeTe Ha KOHTPOJIbHBIE BOIPOCHI);
JIEMOHCTPUPYIOTCSI HEKOTOpbIe HEJOCTaTKU yMeHHsl paboTaThb C C KOMITBIOTEPOM U rpaduuecKUMU
peJiakTopaMy, TIPUMEHsATh 3HAaHUS Ha [IPAaKTHKe, HEeJOCTaTKU BJaZieHUs] HaBbIKaMM TIPUK/IaZHOM
JIeATeIbHOCTH M CIIOCOOHOCTH  aHA/M3UPOBATh Pe3y/bTaThl PabOThI, (POPMY/IUPOBATh BBIBOJBI,
TIPOC/IE)KUBATh PUUMHHO-CJIEICTBEHHbIE CBSI3H;

- 3 0amia BBICTABISETCS CTYAEHTY, €C/M [JEeMOHCTPUDYIOTCS HEIOJHble 3HaHWsS LIield W 3ajad
naboparopHod  paboThl, XoA4a pabOThl, JEMOHCTPUDPYETCS HEMOJHOe, HECUCTEMHOe 3HaHHUe
TEOPeTHUeCKOTr0 MaTepuasa Io TeMe j1abopaTopHOl paboThl (B mpoliecce 0OCY)K/IeHHs, IPU OTBETE Ha
KOHTPOJIbHBIE BOTIPOCHI); IEMOHCTPUPYIOTCS 3aMeTHbIE HeJOCTaTKA B YMEHHUH Pab0TaTh C KOMITbIOTEPOM
¥ rpapuuecKMMHU peJaKTOpaMH, TIPUMEHSITh 3HAHWSI Ha TPAKTHKe, HEJOCTATOYHO B/aZieeT HaBbIKAMU
TIPUK/IaZIHOW /IeATeIbHOCTH, CIIOCOOHOCTBIO aHaIM3MPOBaTh pe3y/lbTaThl paboThl W (HOpMyTHUpPOBATH
BBIBO/IbI, ITPOC/IEKHUBATH IIPUUUHHO-CJIE/ICTBEHHbBIE CBSI3H;
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- 0-2 Gansa BBICTAB/SIETCS CTY[EHTY, €CIH [JeMOHCTPUPYIOTCS TIOJTHOe WX TIOUTU TIOJTHOe OTCYTCTBHE
3HaHUS Lie/IM U 3a/a4 JlabopaTtopHOi paboTsbl, Xo/ia paboThl, eMOHCTPUPYETCS MOHOe WU ITOUYTH TI0JTHOe
OTCYTCTBHE 3HaHWsS TeOPeTHUeCKOro Marepuasa 1o TeMe JsaboparopHoii paboTbl (B Tmipoiecce
o0Cy>KJjeHUsI, TIPU OTBeTe Ha KOHTPOJIbHbIe BOIIPOCHI); [€MOHCTPHUDYIOTCS 3HAuuTe/bHble HeJ0CTaTKU
yMeHHst paboTaTe C KOMITBIOTEPOM U TpaduuecKUMH pelakTOpaMH, NMPUMEHSITh 3HAHUSI Ha TPaKTHKe,
B/IaJileHUsi HaBbIKaMH TIPUK/IQ[HOW ZlesTeNbHOCTU, CIIOCOOHOCTH aHa/IM3UPOBaTh pe3y/bTaThl paboThl U
(hopMynMpoBaTh BLIBO/bI, IPOC/IEKUBATh TPUUMHHO-C/IE/ICTBEHHbIE CBS3U.

JK3aMeHaIMOHHbIE 0H/IeThI

OK3aMeH (3aueT) sIB/IsIeTCsl OLIEHOYHBIM CPe/ICTBOM [I/Isl BCEX 3TArloB OCBOeHUs1 KomrieTeHI[Ui. CTpyKTypa
9K3aMeHallMOHHOTO OusieTta: B OmsieTe yka3biBaeTcs KadeJpa B paMKaxX Harpy3kKu KOTOPOU peamm3yeTcs
JaHHas AUCLIMITINHA, (hopMa oOyueHusi, HarpaBeHWe U TTPodU/Ib TIOATOTOBKY, ZiaTa yTBepKAeHust; Oumer
MOXKeT BK/TFOUaTh B cebsi TeopeTruecKuii(vie) Borpoc(bl) U IpaKTHUeCKoe 3a/jaHne (Kelic-3alaHue).

[IprMmepHbIe BONPOCHI K 3K3aMeHY, 4 Kypc / 7 cemeCTp

1. TIlpepmet “BpicOKOoMOJIeKy/IsIpHBbIE cOefiMHeHNs1”. COBpeMeHHBIM 3Tarl pa3BUTHS.
Pacripocrpanenve BMC B nipupoge. Posb rosiMMepHbIX MaTepyasioB B UHAYCTPUU U Ce/TbCKOM
XO35UCTBe.

2. OTpaciu NMpOMBIIIJIEeHHOCTH, OCHOBaHHbIe Ha riepepaborke BMC. DnacTomepsl (KayuykH),

TIacToMepsI (TI71aCTMACChl), BOJIOKHOOOPa3yoliye U MIeHKO0Opa3yolye MoTMMephbl.

OKOJIOTMYeCKre aclleKThl IPUMeHeHusl IT0/IMMepPHBIX MaTepuaosB.

OCHOBHBIe MOHATUSA U OIpe/ie/IeHNst XMMUM BbICOKOMOJIEKY/ISIPHBIX COeJMHEHUM.

OcobenHoct BMC, Ux OT/MUMSi OT HU3KOMOJIEKY/ISIPHBIX COe/JUHEHUH.

[TpocTpaHcTBeHHBIe (hOPMbI TOTMMEPHBIX MOJIEKY/I.

CTpyKTypHbIe (hOpMbI TOTMMEPHBIX MAaKPOMOJIEKY/I.

Knaccudukalysi BBICOKOMOJIEKY/ISIPHBIX COeZIMHEHUM Y HOMEeHK/I1aTypa BbICOKOMOJIEKY/ISIPHBIX

CcoeIUHeHUM.

OcobeHHOCTH pacTBOPOB TIOJIMEPOB.

MoHoMepbI — UCXO/IHbIE POAYKTHI /1J11 CUHTE3a BbICOKOMOJIEKY/ISIDHBIX COe/IMHEeHUH.

10. Metogp! cvHTe3a BBICOKOMOJIEKY/ISIPHBIX coeluHeHMH. Peakii 06pa3oBaHusi MaKpOMOJIEKYIT:
L{elHble, CTyIleHYaThble, [10/IMMepaHaioruyHble; KpUTEPUU OTHECEHHS.

11. LenHbIe npoiiecchl 0Opa30BaHMsl MAKPOMOJIEKY/T. BH/IbI [IeITHO MMoTMMepr3aLiii.

12. MexaHu3M LeTHOM MoMMepHU3aliui JyieMeHTapHble aKThl Mpoljecca.

13. CBsi3b MEXKy CTPOEHHEM MOHOMEPA M ero CrIoCOOHOCTH K TOMMepH3alivu.

14. PapykanbHas 1ovMepH13alivs ajJkKeHoB U UX TIPOU3BOAHBIX. MexaHu3M nporiecca. MeTtozbl
VHUL[UMPOBaHUSI CBOOOHO-Pa/IMKa/ILHOM MTO/IMMepPH3alii.

15. Peakuyu repeziauu Ljenu yepes pacTBOPUTE/Ib, MOHOMED, TTOJIMMep, MHULMATOP U CleLjiaibHO
BBOZMMbIE BelllecTBa. Perynaropsl, 3ameyiuTeNi, THTUOUTOpBI. TeromMepu3arusi.

16. Biusinve pa3inyHbIX (PAKTOPOB Ha CKOPOCTb MOJMMEPU3aLUU U MOJIEKY/ISIDHYIO Maccy
obpasytorerocs rnoauMepa.

17. OcobeHHOCTH MOTMMEPH3aL[ii MOHOMEPOB C ZIByMsI 1 60Jiee HeHaChIIIIEHHBIMU CBSI3SIMHU.

18. Cunte3 BMC nonumepusanyen HUK/IAUeCKUX COeJUHEHHUH.

19. MeTo/ibI OCy11IeCTB/I€HUSI pPafiMKaIbHOU MOMMepU3alvu.

20. MonHas nomvuMepusaliys ajJlKeHOoB U UX MPOU3BOAHBIX. Buzbl nmomuMepusanuu. Karanusaropsl
VIOHHOM NOUMepH3aLivu.

21. KatnoHHas nojsvMepusaLiys.

22. AHWOHHas1 TTIoIMMepHr3aLys.

23. Crepeocneny¢ryeckas rnoJuMepHusanus Ha Karanusaropax Liuriepa-Harra. AHMOHHO-
KOOpZIMHALIMOHHAs [0/IMMepU3aLiysl.

24. TlonnMepu3saLys 3/1eMeHTOOpraHuYe CKMX M HeOpraHu4yeCKUX reTepoLMKI/IOB: LIUK/I0CUIOKCaHbl U
LukaodocdaszeHsl.

Nouhkw

Lo ®
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25. OcobeHHOCTH peakIuii MOMPeKOMOMHALIY Ha TIPUMepe JUH30TPOITHIOeH3071a.

26. KoHpleHcaLMoHHas nonMMepusanys (MoIMKOH/eHcaLus).

27. CuHTe3 IPUBUTHIX U OJIOKCOTIOIMMEPOB.

28. XuMmnueckue peakiiuu nonuMmepoB. Knaccudukanus. [TomumepaHanornysble npeBpallieHusl.

29. Xumuueckast Mo UKaLs Le/JTH0I03bI.

30. Peakijuu ciuvBaHUsi MaKpOMOJIeKy/1. MakpoMOsieKy/sipHble peakLivu.

31. lecTpykuus MakpomoJieKysl. CtapeHue novMepos. I1yTu 3amezyieHus Wiy NipeoTBpallleHUst
JeCTPYKLMH.

32. Peak1juu KOHLIEBBIX I'PYIII MaKPOMOJIEKY/I.

33. KapbotierHsie monmumepsl. [Tommepsl Ha 0CHOBe MOHOMEPOB BUHUJIOBOTO psifia.

34. ITosiiMepsl JUEeHOBLIX YITIEBOLOPOZOB.

35. ITosiMMepHBIe apomaTruecKyre yrieBoAOpO/bI.

36. I'eteponieniHble nommepsl. [Tonmepsl, copepkalljye KUCI0POZ, B OCHOBHOU LieTIu.

37. T'eteponieniHble nmonumMepsl. [Tonvmepsl, cofepkalijye a30T B OCHOBHOM LIeMH.

38. TepmocTOVKHe MTO/IIMEPBI.

39. KapO0otierHble U reTepolierHble MOJIMMepPbl C CUCTEMOM COTIPSKEHHBIX CBsizedd. OpraHuyeckue
TIOJIyTIPOBOJHUKHU.

40. DyileMeHTOpraHWYeCKUe U HeopraHuueckue rosiuMepsl. Crieljuduka CBOMCTB

O06pas3el] 5K3aMeHalMOHHOTO busieTa

MUWHOBPHAYKUA P®
SOENEPAJIBHOE 'OCYJAPCTBEHHOE BHOPDKETHOE
OBPA3OBATEJIBHOE YUPEXXIEHUWE BBICIHEI'O OBPASOBAHUA
«YOVIMCKINI YHUBEPCUTET HAYKU U TEXHOJIOT M1»
BUPCKII ®UTNAJI YYHuUT
Kadenpa 6uonoruu, 3Ko0ruu ¥ XUuMUU

JucouruinHa: BeICOKOMOeKy/IspHble Kypcossle 5k3amens! 20__-20__ 1.
COoeIuHeHUs Harpasnenue 04.03.01 Xumus BO
ouHasi popma o06yueHus [Tpoduns: Hedrexumus u xumuueckas
4 Kypc 7 ceMecCTp TeXHOJIOT U

JK3aMeHaMOHHbIH OusteT Ne 1
1. Orpaciu NpoMBIIITIEHHOCTH, OCHOBaHHbIe Ha TiepepaboTke BMC. Dnactomepsl (KayuyKn),
T1acToMepsl (T171aCTMacChl), BOJIOKHOOOPa3syoliye 1 M1eHKooOpasyrolye MoJuMephbl.
OKoJIorMYeCcKye acreKTbl IPUMeHeHUs IOJIMMEepPHbIX MaTeprasloB.
2. AHWOHHas MoJuMepUu3aLus.
3. PewmTs Kelic-3asauy

[ara yTBep)KaeHust: __.__. 3aBenyromuii Kadeapoit

MeTozrUecKrie MaTepyasbl, OTpeZesoLye TIPOoLelypPy OLleHHBaHHMS OTBeTa Ha SK3aMeHe

KputepusiMu oLieHUBaHUS SIBISIFOTCsL Oa/I/ibl, KOTOPbIe BBICTABJISIOTCS 3@ BU/IbI ZieITe/TbHOCTH (OLIeHOUYHbIe
Cpe[iCTBa) 0 UTOraM M3yudeHus MoAyseu (pa3fenoB AWCLUILUIMHBI), MePeUNC/IeHHbIX B PEeUTHHI-TUIaHe
JUCLIMTUTAHBL: TeKYL[UH KOHTPO/Ib — MakcuMyM 40 6asuioB; pyOeskHbIi KOHTPOJIb — MakcumyM 30 6arios,
TIOOIIIPUTE/TbHBIE Oasiibl — MakcuMyMm 10.

[Ipu oLleHKe OTBeTa Ha 3K3aMeHe MaKCHMa/lbHOe BHUMaHUe [J0JKHO YAe/ATbCS TOMY, HaCKOJIBKO TI0JTHO
PacKphITO COAep>KaHWe MaTepuara, UeTKO U MPaBUIbHO JaHbl ONpe/ie/ieHus], PACKPbITO COZAepKaHre
TIOHSATHM, BEPHO JIA UCI0/Ib30BaHbl HAyYHbIE TEPMUHbI, HACKOJILKO OTBET CaMOCTOSATE/TbHbIH,
WCTIO0/Ib30BaHbl JIM paHee MPUOOpeTeHHbIe 3HAHUSI, PACKPBITHI JIM PACKPBITHI TPUUHUHHO-C/Ie/ICTBEHHBIE
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CB$131, HACKOJIBKO BBICOKWIM YPOBEHb YMEHMsI OITlePUPOBaHUs HAYYHbIMU KaTeropysiMy, aHaivsa
vH(opMaL1H, B/laZleHHs HaBbIKaMU NPaKTUUYeCKOW J1esITe/IbHOCTH.

Kpurepuu onenku (B 6a/1ax):

- 25-30 6a/1/10B BBICTAB/ISIETCS CTY/IEHTY, €C/IU CTYZeHT Jia/l TIO/HbIe, Pa3BepHYThie OTBETHI Ha BCe
TeopeTHUeCKHe BOIIPOCHI OrieTa, IPOAEeMOHCTPUPOBA 3HaHHUe (YHKIIMOHATbHBIX BO3MO)KHOCTEH,
TePMHUHOJIOTYU, OCHOBHBIX 3/IeMEHTOB, yMeHVe TIPUMEHSITh TeopeThUeCK1e 3HaHUs [PY BbITIOJIHEHUU
NpakTUUeCcKux 3a7aHnii. CTyzeHT 6e3 3aTpyJHEeHUI OTBETU/I Ha BCE /IOTIOJTHUTE/IbHBIE BOTIPOCHL.
[TpakTHyeckast YacTb pabOTHI BBITIOJTHEHA TIOIHOCTHIO Oe3 HeTOYHOCTe! 1 OIIMO0K;

- 17-24 6a/1/10B BBICTAB/ISIETCS CTY/IEHTY, €C/IM CTYZI€HT PACKPbLT B OCHOBHOM TeOpPeTHYeCKHe BOTIPOCHI,
O/JHAaKO JIOMYy1L{eHbl HETOYHOCTH B OTpe/ie/IeHUU OCHOBHBIX MOHATHI. [Ipy oTBeTe Ha JONONIHUTETbHbIE
BOIIPOCHI /IOMyI[eHbI HeOOobIiie HeTOYHOCTH. [1py BBITIOTHEHUHY TIPAKTHYeCKOM UacTy paboThl
JIOTy11[eHbl HecylljeCTBeHHbIe OINOKY;

- 10-16 Gan1oB BHICTAB/SIETCS CTY[EHTY, €C/IA TIPH OTBETE Ha TeOPETUUYEeCKHe BOTIPOCHI CTYZeHTOM
JIOTY11[eHO HeCKOJIbKO CYIIleCTBeHHBIX OIIMOOK B TOJIKOBAHWW OCHOBHBIX TIOHSITHH. JIOTHKa U MOTHOTa
OTBeTa CTPaJal0T 3aMeTHBIMH U3bssHAMU. 3aMeTHBI TPO0Oebl B 3HAHUK OCHOBHBIX METO/IOB.
TeopeTrueckre BOIIPOCHI B L[e/IOM U3/I0KeHBbI JOCTAaTOUHO, HO C IIPOIlyCKamMu Marepuasa. Mimerorcs
NPUHLIMIIMA/IbHBIE OIIMOKH B JIOTHKe MTOCTPOEHHsI OTBeTa Ha Borpoc. CTyZeHT He perus 3a/iauy Wi Ipu
pellieHUH AOMyIeHbl rpyObie OMOKHY;

- 1-10 6a/1/10B BBICTAB/ISIETCS CTY/|€HTY, €C/T OTBET Ha TeOpPeTHUeCKHe BOTIPOCHI CBU/ETEbCTBYET O
HEerIOHMMAaHWU U KpaiiHe HeroJIHOM 3HaHUM OCHOBHBIX MOHATHN U MeTozioB. O6Hapy»K1BaeTCst
OTCYTCTBHe HaBBIKOB ITIPUMEHEHHs] TeOpPeTUYeCKMX 3HAHWHU TIPU BBITIOJTHEHUU NTPAKTUYeCKUX 3a/JaHuM.
CTyzileHT He CMOT OTBETUTb HU Ha OZIMH [IOTIOJIHUTE/bHBIN BOIIPOC.

[MepeBog orjeHku 13 100-6aibHOM B ueTbipex6a/uIbHYO MPOMU3BOJUTCS CIeyIOLIUM 0bpa3oM:
- ot/uHO — 0T 80 10 110 6astoB (BK/IrOUast 10 moolpuTe/ibHBIX OaiioB);

- xopoiiio — oT 60 10 79 6anios;

- YIOBIIETBOPUTENILHO — OT 45 710 59 6asios;

- HeY/I0B/IETBOPUTE/ILHO — MeHee 45 6asoB.

1.3. PeMTHHr-TVIaH JUCIUIL/IHHBI
Tabsuria epeBo/ia 6ayIOB TEKYIET0 KOHTPOJIS B 0a/UTbI peUTHHTa

5| 5[ 5|5 5| 5] 5| 5| 5] 5
0 0 0] 0]J]0O] O] O] O] 0] O] O
1 5/ 3] 22 1] 1] 1] 1] 1] 1
2 5| 413 2] 2121 2] 2]1
3 S|4 3| 3| 3| 2| 2] 2
4 5| 4] 4] 3| 3] 3] 2
5 5| 5| 4] 4| 3] 3
6 5/ 5] 4] 4] 3
7 5| 5| 4| 4
8 5| 5] 4
9 5| 5
10 5

PelTUHT-IIIaH JUCHUNIIVHLL IpeacTaBaeH B IIpunokenuu 1.

2. YuyebOHO-MeToanYecKoe H HHGoOpMaILIOHHOE 00ecneyeHHe JHCIUIUITHHBI
5.1. IlepeueHb OCHOBHOM U /JONO/THUTE/IGHOM yUeOHOU JIMTepaTyphl, He00X0UMO¥i /ISl 0CBOEHHSA
AVCIUIITMHBI
OcHoBHas uTeparypa
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1. BbICcOKOMO/EKy/IsSIpHBIE COefuHeHUs! [ DIeKTPOHHBIN pecypc]: yuebHO-MeToAnYeCcKoe TTocobue st
cTyzeHToB (HanpaBneHue noarotoBku 04.03.01 Xumus, npodguib: «OpraHuueckas u
OuroopraHruecKkasi XuMusi»). / BalkKuUpCKuii rocynapcTBeHHbIA YHUBEPCUTET , Bupckuii dumuar;
aBT.- cocT. C. A. OnunHa. — bupck: bupckuii ¢punman, 2018. — DneKTpoH. Bepcus Iey.
nyomkaip. — JlocTy Bo3MoykeH uepe3 JyeKTpoHHYto 6ubmoreky bamly. — URL:
https://elib.bashedu.ru

2. BbicOKOMOEKy/sIpHbIe COeAMHEHHs : yUeOHUK [/ CTy/. By30B, 00yu. 1o crier). 011000 "Xwumus"
v Harpas. 510500 "Xumus" / FO. [. CemunkoB .— 3-e u3g., crep. — M. : U3g.
ueHtp."Akagemus", 2006 .— 367 c.

JonoHUTe/IbHAA IUTepaTypa

1. Kyne3nes, B.H. Xumus u ¢pu3srka rosumepoB [DneKTpoHHbIN pecypc] : yueb.rmocobue / B.H.
Kynesnes, B.A. IllepuiHeB. — JnektpoH.faH. — Caskr-IletepOypr : Jlans, 2014. — 368 c. —
Pexxum goctyma: https://e.lanbook.com/book/5193

2. TexHOOTHUs TIOIMMEPOB MeMKO-0MOI0OrnuecKoro Ha3HaueHus. [To/mMMepbl MPUPOJHOTO
TIPOUCXOXKEeHHs : yueOHO-MeTo[]. Tocobue Jisi CTYZ. BY30B, 00yu. 1o Harp. " XuMuueckast
TeXHO/IOTUA'" / aBTOPCKUU KOJ/IJIeKTUB ; nof pes. M. W. HItunemana .— Mocksa : BUHOM.
Jlaboparopwusi 3Hanui, 2015 .— 328 c.

5.2. [Tepeuennb pecypcoB HHGOPMAI[HOHHO-TeIeKOMMYHHKAI[UOHHOM ceTU «/IHTepHeT» U
NMPOrpaMMHOro odecrnieyeHHs, HeOOX0AMMBIX /I/Is1 0CBOEHHS JUCIUII/IUHBI

1. HayuHnas s3nekrpoHHas 6ubmmoreka eLIBRARY.RU [OnekTpoHHbI# pecypc]. — Pexxum goctyma:
https://elibrary.ru/.

2. DnekTpoHHast 6ubMoTeuHast cucteMa «JIaHb» [D1eKTpoHHBIM pecypc]. — Pexkum pocryma: https://
e.lanbook.com/.

3. YuuBepcuTeTcKas 6ub/moTeka oHaiiH biblioclub.ru [DnekTponHsIit pecypc]. — Pexkum goctyma:
http://biblioclub.ru/.

4. OnektpoHHas 6bubmmoreka YYHUT [SnekTpoHHBIN pecypc]. — Pexxum gocTyma:
https://elib.bashedu.ru/.

5. Poccuiickas rocynapcTBeHHasi Oubmoteka [OneKTpoHHbIN pecypc]. — Pexxum foctymna:
https:/www.rsl.ru/.

6. HarmonanbHas anekTpoHHasi 6ubaroTeka [OnekTpoHHbIN pecypc]. — Pexxum focTyna: https://xn--
90ax2c.xn--plai/viewers/.

7. HatmonasnbHas rartdopma OTKpbeIToro o6pa3oBaHust npoed.ru [Dy1eKTpOHHBIH pecypc]. — Pexxum
pocryna: http:/npoed.ru/.

8. DnexkTpoHHOe obpa3oBanue Pecriybsvku BamikopTroctaH [DneKTpoHHbIN pecypc]. — Pexxum
pocryna: https://edu.bashkortostan.ru/.

9. WHpopmarmoHHO-11paBoBoy nopTas ["'apaHT.py [OneKTpoHHBIM pecypc]. — Pexkum goctyna: http:/
www.garant.ru/.
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IIporpaMmMHoe obecrieueHue

1. Windows - Torosop Ne0301100003620000022 ot 29.06.2020, Torosop Ne 2159- I10/2021 ot
15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

2. Office Professional Plus - Torosop Ne0301100003620000022 ot 29.06.2020, JoroBop Ne 2159-
[10/2021 ot 15.06.2021, JoroBop Ne32110448500 ot 30.07.2021

3. Bpaysep Google Chrome - BecrinatHast nuiieH3us
https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

4. Bpaysep fAngekc - becrninatHas nuuensus https://yandex.ru/legal/browser_agreement/index.html

6. MarepuanbHO-TexHUYecKass 0a3a, HeoOXoAuMasi AJIs1 OCYIIeCTB/IEHHsI 00pa3oBaTe/IbHOIO

nponecca mo JuCijuIiinHe

HavmeHnoBaHue Bup, 3anaTumn HaumeHoBaHue 060pyoBaHus,
CrieLiaIu3upOBaHHbIX MpOrpaMMHOro obecrieueHust
ayJIUTOPHH, KAOMHETOB,
naboparopuit
Aypuropus 21(BD) st xpaHeHuUs1 000py/[0BaHUS JUCTUNASATOP, BBITSDKHOM LIKad,
MebeJib, CpefiCcTBa
M0KapOTYILIeHUsl, XUMUUeCKasi
rocyza, Habop XUMHUYeCKUX
peaKkTHBOB.
Aynutopust 30(bP) Iyt camocTosiTesibHOM paboThl | YueOHast Mebesib, KOMITbIOTEDHI B
cbope, IpyUHTED canon.
[TporpammMHOe obecrieueHue
1. Windows
Aynutopus 366(BD) JlektonHast, CemuHapckasi, s | [Ikad BRITSODKHOM, yuebHast
KOHCY/IbTalWi, [ koHTposisi 1 | Mebesib, Bechl hi-200 ¢ 610koM
arTecTalyu MUTaHUs, 0CKa , TepMOCTaT.
Aynutopus 42(b®P) st camocTosiTennbHOM pabotel | KommibroTephl B c60ope, TIpUHTED

canon, yueOHO-MeTojueCK1e
MaTepHaJibl, yuebHasi MeOe/b.
[TporpammHoe obecrieueHve
1. Office Professional Plus
2. bpaysep Google Chrome
3. bpaysep Anpgekc
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