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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

JUCLIMIUIAHBI « BbICOKOMO/IEKY/ISIpHble COeIMHeHUsI» Ha 7 cemecTp
OYHO-3a04Has

topma obyueHwus

Buj paboTnl O0BbeM JUCHUIIHHBI
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 |JIa6 |IT |Ox |Ko |CP
P |C
4 xypc / 7 cemecTp
1 OO11re cBe/ieHNsT O BBICOKOMOJIEKY/ISIPHBIX
COeIMHeHUsX
1.1 Oco6eHHOCTH TIOJTUMEPHOTO COCTOSTHUS 6 4 |12 4 | OcH. muT-pa NelNe Koncnekr CoobrieHue
BellleCcTsa 1,2
Hor. mut-pa Ne 1
[Tonmumeps! 1 HayKa O Io/IMMepax.
Pasnmuus B CBOMCTBaxX BBICOKO- U
HU3KOMOJIEKY/ISIPHBIX COeJMHEHUM.
OO6pa3oBanmue, royiyueHre u
pacrnpocTpaHeHue IoJIMMepOoB.
Knaccudukaius u HomeHKnarypa BMC
1.2 Crepeoxumusi IOJIMMEPOB 8 |2 |10 4 | OcH. muT-pa NeNe Peruienue 3asau Peruienue 3asau
1,2
Xumuueckasi usomepus 3BeHbeB. Lluc-, Homn. mur-pa Ne 1
TpaHC- usomepus. Ctepeonusomepust.
1.3 KoH(urypaiyonHas n3omepus 1 10 |6 |14 4 | OcH. muT-pa Ne 2 KoHcrnekr YcTHBIM onipoc,

KOH(Uryparusi MakpoMOJIeKYJIbl

KoH~(¢uryparoHHble ypOBHU

Homn. mat-pa Ne 1

Keiic-3aganus




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

TectrpoBaHue,
CoobiieHue

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.

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

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

3.5

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

4.2. TunoBble KOHTPOJ/IbHBIE 3a/JaHUA WIM HHbIe MaTepHasibl, HeOOXoJAUMBbIe /il OLleHHBAHHA
pe3y/bTaToB 00yYeHHUs MO JUCIUIUIMHE, COOTHECEHHBIX C YCTAHOB/IEHHBIMHM B 00pa30BaTe/IbHOM

nmporpamme

HHAUKATOPAMH

JAOCTH)KeHUA

KOMIIeTeHI[HI.

MeTtoauyeckue  MarTepHuasibl,

onpe/e/A0LHe MPOIeAYyPhI OLeHUBAHUS Pe3y/IbTaTOB 00yUeHHs M0 JUCIUILIMHE,

KOMIIeTeHIINH

Kopn v HanmeHOBaHMe
WH/IUKaTOpa [JOCTKEeHUS

Pe3yneraThl 00y4eHus 1Mo
JUCLUIIMHE

OuleHOYHBIe CpefiCcTBa

H3MepeHui

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

3HaThb CII0CO0ObI aHAIM3a U
WUHTEePIIPeTaLiy pe3y/IbTaToB
XUMUUYECKUX KCITIEPUMEHTOB,
HaOJTIO/IeHnH ¥ U3MepeHui

JlaboparopHasi pabora

OIIK-1.2. YMeTb IpUMeHATb
crocobbl aHanmm3a u
WHTEepIIPeTaIuy pe3y/ibTaToB
XUMHUUEeCKUX KCIIEPUMEHTOB,
HaOsroieHnid ¥ U3MepeHunit

YMeTb MPUMEHSITh CITOCOOBI
aHa/M3a ¥ UHTepIpeTaLuu
pe3y/IbTaTOB XUMUUYeCKUX
5KCIIePUMEHTOB, HabMIOAeHUH 1
V3MepeHUn

JlaboparopHast pabora

OIIK-1.3. BnageTts HaBbIKaMu
B/Ia/IeHHs aHa/Iu3a U
VHTeprpeTaLiyy pe3y/bTaToB
XUMHUUEeCKUX KCIIePUMEeHTOB,
HaOsroieHnii ¥ u3MepeHunit

BraseT HaBbIKaMU aHa/IM3a U
WHTepIIpeTaluy pe3yIbTaToB
XUMUUECKUX IKCIIePUMEHTOB,
HabO/FoIeHUH ¥ U3MepeHui

JlaboparopHasi pabora

yJacTuem

OIIK-2.1. 3HaTb MeTOAUKY
MIPOBe/IeHUs] XUMUUEeCKOT0
3KCIIepUMeHTa € cobmozieHneM
HOPM TeXHUKH 06e30MacHOCTH,
BKJIFOUasi CUHTE3, aHa/lu3,
M3yueHHe CTPYKTYPhI U CBOMCTB
BeIlleCTB U MaTepuasoB,
HCCreloBaHKe TIPOLIeCCOB C UX

3HaTb METOUKY MTPOBE/IEHUS
XMUMHUECKOTO KCIIePUMEHTa C
cobsro/ieHrieM HOPM TeXHUKHU
0e30MacHOCTH, BKJIFOUAs CUHTe3,
aHaJlnu3, U3yuyeHue CTPYKTYPhl U
CBOMCTB BeII[eCTB U MaTepHasioB,
WCC/IeIoBaHKe TIPOLIECCOB C UX
yuacTHeM

YctHbii onpoc, CBoziHAas
Tabsuiia, TecTol 1-17,
KonTposnbHas pabota

OIIK-2.2. YMeTb IpUMEHATh
MeTO/IKY IPOBeZleHus
XUMHUEeCKOTO 3KCIIepUMeHTa C
cobmrofieHeM HOPM TeXHUKHU

YMeTb IPUMEHSITb METOIUKY
TIPOBEZIEHUS] XMMUUEe CKOTO
JKCIIepUMeHTa C COOIoieHneM
HOPM TeXHHKH 0e30ITaCHOCTH,

Pemienue 3agau, CooOiiieHue,
KontposbHast pabora, KoHcriexT,
TectupoBaHue
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0e301acHOCTH, BK/IFOUAs CUHTE3,
aHa/Tu3, U3y4YeHue CTPYKTYPhl U
CBOWCTB BEI[eCTB ¥ MaTepPHUaJIOB,
HCC/IeIOBaHKe TIPOLIECCOB C UX
ydacTHeM

BKJIIOYAsi CUHTe3, aHa/u3,
M3yueHre CTPYKTYPbl U CBOWCTB
BeIl|eCTB U MaTepua’sos,
VICC/Ie[J0BaHKe TIPOLIECCOB C UX
yJactuem

OIIK-2.3. BnaseTb HaBbIKaMu
TIPOBe/IeHUsT XUMHUYeCKOT0
JKCIepUMeHTa C co0/TtoieHueM
HOPM TeXHUKH 06e30TMacHOCTH,
BKJIIOUAsi CUHTe3, aHa/u3,
M3yueHre CTPYKTYPhbl U CBOWCTB
BeIlleCTB U MaTepuasoB,
HCCieJoOBaHKe TIPOL[eCCOB C UX
yuacTreM

BrasieTh HaBbIKAMHU TIPOBE/I€HHUSI
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

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

OrnuvcaHue TeCTOBBIX 3aJJaHUM:
TIPaBU/IbHBIM  OTBETOM),

KOHTDOJIA 3HaHU

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

1: 2360HUT
2: KayuyK
3: pe3vHa

TeCThbI

TecToBbIe 3ajaHusI

T€CTOBbIE€ 3d/ldHWS BKJ/IKOUAKOT TECThI 3adKPbLITOI'O0 THIIA (C OAHHUM

Ha YCTAaHOBJEHUMU TMOC/Ael0BaTelbHOCTU M HAa YCTaHOB/IEHUE
cooTBeTCcTBUsl. OlleHKa 3a BBITIOJIHEHHWE TECTOBBIX 3aZlaHWM BBICTAB/ISIETCSI Ha OCHOBAHWM TIPOLIEHTa
3a/laHWl, BBITIOJIHEHHBIX CTYZeHTaMUA B TMpoLlecce TIPOXOXKIAEHUsI TPOMEXXYTOUHOTO U PYOEXKHOTo

78:. ®eHon-hopMasbAeruiHblii HepaCTBOPHUMBIH TIOJIUMEp SIBISIETCS:

1.: sa;leMeHTOpraHUye CKUM
2. TpeXMEepHbIM

3.: TOMOL|eITHbIM

4. TUHEeVHbIM

5. IpUPOJHBIM

79. dparMeHT MakKpOMOJIeKYJIbI 3,4-TTOIMU30MPEHA SB/ISIETCS:

1. cuHAMOTaKTHUYe CKUM
2. aTaKTU4yeCKUM

3. CTepeopery/sipHbIM
4. U30TaKTUUYeCKUM

TecTsl 1-17

1. MaKpOMO]'IEKYJ'ILI, TMOCTPOE€HHbIE M3 ITOBTOPAIOINXCA 3BeHbeB, OHOI'O THIIa HAa3bIBAKOTCH:

a) TOMOTIO/IMMEPbI
0) cormosmMepsI
B) IeTepOoIo/IMMephbI

2. BeslnurHa MOJIEKY/IIPHOM MacChl, KOTOpasi OKa3bIBaeT OTHOIIIEHHEe CyMMapHOM MacChl BCEX MOJIEKY/T K
o0I1IeMy 4KC/Ty MOJIEKY/T B 0Opasiie rmomMepa - 3T0

a) cpeHeYnC/I0Bast
0) cpegHeBecoBast
B) Cpe/IHeBSI3KOCTHasI

') OTHOCUTeJIbHAsE MOJIeKY/IsIpHast Macca
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3. TIpu3HaK, OTIMYAOLHIA TIOIMMEPBl OT HU3KOMOJIEKY/ISIPHBIX COeMHeHHH:
a) Tioxasi paCTBOPUMOCTh

0) HabyxaHue MPU PaCTBOPEHUH

B) 5/IEKTPOINPOBO/IHOCTh

I') HA3Kasi BI3KOCTb PaCTBOPOB

4. ComnonmepsI ¢ 6eCriopsiZloUHbIM PACIIONIOKeHHEeM CTPYKTYPHBIX 3BeHbEB /IByX COMOHOMEDOB BJIO/Tb
TIOTMMEPHOM 1IeTM Ha3bIBAKOTCSI:

a) pery/sipHO YepeyroLuecst

0) 610K coroMMepbl

B) IIPHUBUTHIE

') CTaTUCTHUYEeCKHe

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 IONMMATUIEHT/TUKO/IbTepedTanar
2: KarpoH b: nonureTpodTOp3TUNIEH
3: 1aBcaH B: nomu(6-aMUHOKarpoHOBOW KUCJ/IOThI)

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

1: HannoH-6 A: nmosirekcameTu/IeHaMUuH
2: HallJIoH-6,6 b: nonustuneHrnvukonsTepedTanar
3: 1aBcaH B: nosvrekcameTtuieHaAUNMHAaMUH

37: CoOTBeTCTBUE MeXy CTpOe€HHEeM Liel U TUIIOM COITIo/IMMepa:

1: -ABABABAB- A: cratucTryeckuit
2: -AAA-BBB-AAA-BBb- b: perynsipHouepeyrOLIUIACS
3: -AABABFAABB- B: 6rokcromimep

MeToanueckre MaTepuasbl, ONpe/je/sitoliye TpoLeAypy OLleHHBaHKS BbITIOTHEHUsI TeCTOBbIX 3a/laHul

OrmrcaHre MeTOAWKH OLieHWBaHMS BBITTOTHEHMS TECTOBBIX 3a/laHMi: Ol|eHKa 3a BbIIOJTHEHUE TeCTOBbIX
3a/laHUI CTaBUTCS HA OCHOBAHWU TI0/iCUeTa MPOLeHTa MPaBU/IbHO BBIOJIHEHHBIX TECTOBBIX 3a/JaHUM.
Kpurepuu onenku (B 6aniax):

- 9-10 6a/710B BBICTAB/ISIETCS CTYAEHTY, €CJTH MPOLIEHT MPABUIHLHO BBITTOJTHEHHBIX TECTOBBIX 3a[JaHUN
coctaBisieT 81 — 100 %;

- 7-8 6anIoB BBICTABJISIETCS CTY/IEHTY, €C/IA TIPOLIEHT MPAaBU/IBHO BBITIOTHEHHBIX T€CTOBBIX 3a/laHUI
cocrtasnsieT 61 — 80 %;

- 4-6 6anUIOB BBICTABJISIETCS CTY/IEHTY, €C/TA TIPOLIEHT TPAaBU/IBHO BBITIOJTHEHHBIX T€CTOBBIX 3alaHUI
cocrtasnsieT 41 — 60 %;

- 0 4 6aJINIoB BBICTAB/ISIETCS CTYAEHTY, eCJTH MPOLIEHT MPABU/IHLHO BBITTOJTHEHHBIX TECTOBBIX 3aJjaHUN
cocrtanmnsieT 40 %;

YcTHbIi onipoc

YCTHBIM 0MpoC MpUMeHsIeTCsT KaK MeTO/, TPOBePKH 3HaHUI 00yJaroIyxcsi 10 KOHKPeTHOM TeMaTHKe
Bormpocs! f/151 caMOIIo4rOTOBKU:

1. Kakue momelijeHrsi BXOZST B cOCTaB Jlaboparopuu?

2. [lepeuncuTh ocHarleHre pabouero Mecra abopaHra.

3. Kakue npaBua TexHUKy He3omacHOCTH HeobxoArMo cobmozaTh B 1aboparopun?

4. CpezcTBa AJ1s TYLIIEHUs] BO3TOPaHUs, TpUMeHsieMble B Tab0paTopuH.

5. IlpaBusia XpaHeHHs KMCJIOT U 11leJI04Yel.
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6. [l7151 uero B 7abOPaTOPUM UCIIOB3YIOT BHITSDKHOU IIKag?

MeToauuecKre MaTepuasbl, ONpe/essitoliye MpoLefypy OLleHUBaHUs BBINO/IHEHHs] yCTHOTO Orpoca

OmnucaHue MeTOAVKY OLIeHUBaHMS BBIMIOJIHEHUS YCTHOTO OIpOCa: MPY OLleHKe OTBeTa CTyZJeHTa Ha
YCTHBIM BOIIPOC YUUTBHIBAETCS: HACKOJIBKO PAaCKPBITO COJiepyKaHue TeMbl, CTPYKTYPUPOBAaHHOCTh OTBETA,
ero JJOoTMYHOCTh, yMeHHe (pOPMY/IMPOBaTh OTBET, YPOBEeHb [IOHMMAaHUs MaTepurana.

Kpurepuu orjeHku

5 0a//I0B BBLICTAB/ISIETCS CTY/IEHTY, €CJ/TU: B OTBETe KaueCTBEHHO PACKPBITO cofiep>KaHue TeMbl. OTBeT
XOpOLIO CTPYKTYpPUPOBaH. [IpekpacHO 0CBOeH NMOHATUMHBIN arrapar. [IpogeMoHCTpUpoBaH BBICOKUM
yPOBeHb NTOHUMaHUsI Matepuasa. [IpeBocxoHOe ymMeHHe (hOPMY/TMPOBAaTh CBOM MBIC/IH, 00CY>KIATh
[VCKYCCHOHHBIE TI0/I0KEeHHUS].

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

Xopoiiiee ymeHue (OpMyIMPOBaTh CBOM MBIC/IH, 00CY>KJaTh JUCKYCCHOHHBIE TTOJIOKEHMSI.

3 6as1a BBICTAB/ISIETCS CTYJEHTY, eC/IU: TeMa YaCTUYHO packpbiTa. OTBeT ¢/1abo CTPyKTypHpPOBaH.
[ToHATUIHBIN arnapar 0CBOeH YyacTUuHO. [IoHMMaHKe OT[e/IbHbIX TT0/I0XKEeHUH U3 MaTeprasa 1o TeMe.
YnosneTBopUTtenbHOE

yMeHue (popMyIrpoBaTh CBOU MBIC/H, 00CYK/JaTh AUCKYCCUOHHbIE TO/I0XKEeHHSI.

0-2 6as1a BBICTAB/SIETCS CTYJEHTY, eC/TU: TeMa He packpbiTa. [ToHATUIHBIN anmapar 0CBoeH
HeyZl0B/1eTBOpUTe/bHO. IloHMMaHue Marepuasna ¢pparMeHTapHOe UM OTCYTCTBYeT. HeymeHue
(hopMyMpoOBaTh CBOM MBIC/IH, 00CY>KJaTh JUCKYCCUOHHBIE TTOJIOKEHMS.

KonTponbHas pabora

KonTtponbHas pabora: MeTozpb! 1oyyeHust oJIMMepOB
Bapwuanr 1

1. Hanmmure ypaBHeHUs peakLUii [10/yueHHsI aljeTU/IeHa, MpeBpallieHus aljeThieHa B
apoMaTryeCKril yriieBoiopoz. [1pu B3anMozeicTBHY, KaKOTO BellleCTBa C aljeTUIeHOM o0pasyeTcst
akpuIoHUTpUi? CocTaBbTe Cxemy IOJIMMepU3aLy akpUIOHUTPUIA T10 paJuKaJlbHOMY
MeXaHH3MY TIpH TTOMOIIM Tiepekrcy ber3oma. [TokaxuTe peakuyu oOpbIBa LjeNy peakiei
pekoMOMHALIMK U Tiepeiauy 1ieryd Ha MOHOMep.

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-npucoearHenus. [IpeioxuTte MexaHu3M peakLjuu.

3. TlokakuTe MexaHW3M peakLi¥ MOHHO-KOOPAWHALIMOHHOW MOJIMMepr3aLiii Ha
MOHOMETa//THUeCKOM 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 nosyuMepa? Kakue usenus nomayyvaroT Ha ero OCHOBe?

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

MeTtozrueckrie MaTepuyasbl, OTIpe/iestoLiye TIPoLelypy OLieHHBaHWsI KOHTPOJIbHOM paboThl

OrmvicaHrie METOIMKY OLIeHUBAHUS: TIPU OLIeHKe BBITIOTHEHUS CTYAeHTOM KOHTPOJIbHOU PabOoThI
MaKCHMa/lbHOe BHUMaHUe CiefyeT yAelsaTh CeyIOLUM acrieKTaM: HaCKO/IBKO ITOJIHO B TeOpeTUUYeCKOM
BOIPOCE PACKPBITO COZiep>KaHKe MaTepuasa, UeTKO U NIPaBU/IbHO JlaHbl OTpe/esieHus], PaCKpbITO
cofiep>kaHue MOHSTUM; BEPHO UCII0/Ib30BaHbl HAyYHble TEPMUHbI; EMOHCTPUPYIOTCS BBICOKHI YPOBEHb
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YMeHHUs1 ONleprpoBaTh HayUHbIMU KaTeropusiMH, aHa/IM3UpOoBaTh MH(POPMaLMIO, B/laleHue HaBbIKaMU
TIpaKTUUeCKOU [1esiTeIbHOCTH; KeiC-3a/laHre PelleHO Ha BBICOKOM YPOBHE, CO/IeP’KUT apryMeHTaL|I0 1
TIOSICHEHUSI.

Kpurepuu onenku (B 6amiax):

- 9-10 6GasIOB BBICTABMSIETCS CTYAEHTY, €C/TM B TEOPETUUECKOM BOTIPOCE TTOJTHO PAaCKPBITO COZlepKaHue
MaTepuasa; YeTKO M MPaBU/IbHO JiaHbl OTpe/ie/IeHHs], paCKPbITO COJiepyKaHue MOHSATHI; BEPHO
VICTI0/1b30BaHbl HAYYHbIE TEPMHUHbI; eMOHCTPUPYIOTCSI BBICOKMI YPOBEHb yMEHUsI OIleprupoBaTh
Hay4YHbIMU KaTerOpUsiMM, aHa/IM3upoBaTh UH(OPMaLIMIO, Bla/leHre HaBblKaMU NPaKTHUeCKOM
[lesiTe/IbHOCTH; KelC-3a/laHue pellieHO Ha BBICOKOM YPOBHE, COJIep>KUT TOsSICHEHHsT; TeCTOBbIe 3a/laHus
pelleHsb! cBbille, yeM Ha 80%; ypoBeHb 3HaHUM, YMEHUMU, B/la/IeHUH — BbICOKHI;

- 7-8 6asI0B BHICTAB/ISIETCS CTYAEHTY, €C/IM B TeopeTHueCcKoM BOIIPOCEe PaCKPBITO OCHOBHOE COZlepyKaHue
MaTepuasa; B OCHOBHOM TPaBUIbHO [laHbl OMpe/ie/ieHus TIOHATHUH M UCTI0/Ib30BaHbl HAyUHble TEPMHUHBI;
OTBET CaMOCTOSATe/bHBIN; Orpe/iesieHs IOHSATUN HeroJHbIe, 10MyLeHbl He3HauuTe/IbHble HapyLleHus B
TI0C/Ie/I0OBaTe/IbHOCTH U3/I0’KeHUsT; HeOOosIbIIe HeJ0CTaTKX TIPU UCTI0/b30BaHWU HayYHbIX TEPMUHOB,;
KeliC-3a/jaHKe pelleHO BepHO, HO pellleHue He I0Be/leHO /0 3aBepliatollero 3Tara; TeCTbl pelleHbl Ha 60-
80%. YpoBeHb 3HaHUM, yMeHUH, BlaIecHU — Cpe/IHUM;

- 5-6 6a/7I0B BHICTAB/ISETCS CTYAEHTY, €CJIM B TEOPETHUECKOM BOTIPOCE YCBOEHO OCHOBHOE, HO
HeToc/ieloBaTe/IbHO; OTpe/ie/leHHs OHSITUM HeZJOCTaTOYHO YeTKHe; He MCI0/Ib30BaHbl B KaueCcTBe
JIOKa3aTenbCTBA BBIBOJBI M 000011[eHsT 13 HaOMIOIeHHA, MPAKTHYeCKUX 3aHSITHH; YPOBEHb YMEHUsT
OIepupOBaTh HayYHbIMH KaTeropusiMu, aHaIM3MpoBaTh UH(POPMALMIO, Bla/leHHsl HaBbIKaMu1

TIpaKTUUe CKOU JlesiTeJTbHOCTA HeBBICOKMM, HAO/FOat0TCst MPO0Oebl 1 HeTOUHOCTH; B PellieHue Keic-
3a/laHus BEPHO BBITTOJIHEHBI HEKOTOPBIE 3Tarlbl; TeCThl perieHbl Ha 40-60%; ypoBeHb 3HaHUM, YMEHUH,
B/IaJIEeHUM — yJOB/IETBOPUTE/IbHBIN;

- MeHee 5 0aJlJIOB BLICTAB/ISIETCS CTY/IEHTY, eC/Id B TeOPeTHUeCKOM BOTIPOCe He U3/I0)KeHO OCHOBHOe
coziepkaHue yueOHOTO MaTepurarna, U3/oKeHre parMeHTapHOe, He TI0C/Ie/IoBaTe/TbHOe; OTIpe/ieieHust
TIOHSITHI He UeTKHe; He MCI0/Ib30BaHbl B KaueCTBe JI0Ka3aTe/IbCTBa BbIBO/IbI M 000011IeHUsT U3
Ha0/TI0/1eHNH, yPOBEeHb YMEHHSI OTTePUPOBATh HAyUYHBIMH KaTerOpUsiMU, aHa/TM3UPOBaTh MHPOPMALIHIO,
B/1a/leHHs1 HaBbIKaMH MMPaKTUUeCKOH /leATe/TlbHOCTA OYeHb HU3KWI; TECThI pellieHbl MeHee, ueM Ha 40 %;
YPOBeHb 3HaHUM, YMEHUH, B/laJleHU — HeZlOCTaTOYHBbIM.

Coobmenue

Coo01ijeHne- mybMUyHOe BBICTYIUIEHHE WX JOKYMEeHT, KOTOpble cojiepKaT MH(OpMAaIM0 W OTpaXkaroT
CyTb BOIPOCA WX MUCC/Ie[,0BaHUS IPUMEHNTE/IBHO K JJAHHOW CUTYaLuH
Bompoce! Kk cemuHapy

OcHoBHbIe noHaATUA BMC, kn1accudukanus moimmMepon

1. Ocnosssble noHsaTyss BMC. Ommnuns BMC ot HMC, ocHOBHBIe IpaBU/ia HOMEHKJ/IAaTyphbI
TII0JIUMEPOB;

2. Knaccudukauys nosvMepoB 0 YMCTy 3BeHbeB B L[elu (TOMO- Y COTIO/IMMEDPSI), 110 CTPYKTYPHOM
(hopme (/ivHeliHbIe, pa3BeTB/IeHHbIe, CIIUTHIE);

3. Kraccudukaliys 1oiMMepoB 0 CTPOEHHI0 OCHOBHOM 1jeMu: (TOMO- 1 TeTepolielHbIe), TI0
MIPOMCXOK/eHHIO (TIPUPOJHbIe, CHHTeTHYeCKHe U UCKYCCTBEHHbIE);

4. Knaccudukauys monMepoB 1o 061acTy IpuMeHeHus1, crioco6am repepaboTKu;

XUMHUUeCKoe CTpOeHHe MaKpOMOJIeKys (OpraHuueckre, HeopraHnyeckue 1

3/IeMeHTOpraHu4yecKre ToJIMMephl);

6. T'omornenHble U reTeporenHble MOIMMeph] (HeOpraHuueckue, 3/1leMeHTOpraHu4eckue,
OpraHuvyeckue);

7. Ilpupopa cBsizeld MeXAy 3BeHbSIMU B MakpoMosieKysax. [1o/pHOCTD cBsA3ei.
3ajaun K cemuHapy 1.
OcHoBHble noHsiTUs BMC, kaccudukalysi noimMepoB

v
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10.

11.

1. HarmummmTe cxemy ¢parmeHTa 1jeny OyTafueHHUTPUIBHOTO KaydykKa, CUATast, YTO OH
nipeZicTaB/sieT COO0OM perysisipHbIN MoMMep, B KOTOPOM Ha OJJMH OCTAaTOK aKpUJIOHUTPU/IA
TIPUXOZIUTCS TPY OCTaTKa OyTajueHa, ¥ uTo OyTajiueH pearvpyeT TOJBKO B TIONIOXKeHUH 1,4.

2. IlpuBesiMTe CTpOEHHe yuacTKa LieTH 1oiuMepa, IMpU 030HOJTH3e KOTOporo obpasyercs
Juanblierus SHTapHOM KUCI0Thl. KakoBO CTpoeHne UCXOAHOT0 MOHOMepa?

3. Harummre cxemy parmenTa 1ernu 6yTajueH-cTupoabHOro kayuyka (CKC), cuuras,

YTO OH TIpe/ICTaB/sieT COO0M peryssipHBIN MMOMMep, B KOTOPOM Ha OJHO CTUPOJIbHOE 3BEHO
TIPUXOJUTCS TPU OyTa[MeHOBBIX, U, UTO OyTaJiieH pearpyeT TOJBKO B MoyioyKeHuu 1,4.

Kakoe Bel1[eCTBO NO/IyYUTCS TIPU 030HO/MU3e 1,4-nomusonpena? Hanummre cxemy

peakLuu.

5. Kakyve nmosnmmeps! Ha3blBalOT OpraHrye CKUMH, HeOpraHWueCKUMH, 3/IeMeHTOOpraHuye CKUMH,
rOMO- U reTepoLenHbiMu? [TpuBeuTe nprMeps! /11 KaXK40ro THIIa [oJIuMepa.

6. Harimmre cxemy peaknuy o6pa3oBaHMs TIOMMEPOB U3 CIeJYIOIIMX 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

Knaccuduimpyiite peakijuy o6pa3oBaHusi Mo/yuyeHHbIX TTOJTMMEPOB Ha LieTHbIe, CTyTleHuaThble,
KOH/IeHCALJMOHHOTIO U NOJIMMEePU3aLiMOHHOIO TUIIA.

7. HaruimTe cxeMy peakiiuyd oOpa3oBaHUs TTOJIMMepa U3 CIeyro-

LIJUX MOHOMEPOB:

A) CH,=CH-COOH

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

MoyKHO /11 /151 IO/TyUeHHs TeX »Ke MOJIMMepPOB UCII0/Ib30BaTh JIpyrue MOHOMEephI?
Knaccudurimpyiite peakijuy 06pa30BaHUs MOTyYeHHBIX TIOJIMMEPOB Ha IielHble, CTyTIeHYaThble,
KOH/IeHCALJMOHHOT0 Y TOJIMMEpPH3aLljMOHHOIO THUIIA.

Kakue nonvmeps! Ha3bIBatOT MPUPOHBIMH, CHHTETUUECKUMU U UCKYyCCTBeHHbIMU? [1prBeuTe
TIpUMepBI.

9.Hanwmimte ypaBHeHHe peakLiyii 0Opa30BaHKs CTaTUCTHYECKUX COTMOMMEePOB U O/10K-
COTMOIMMEPOB CJIeAYHOIero CoCTapa:

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

10. Kakue rosmMepsl Ha3bIBatOT OPraHU4eCKMMH, HeOpraHu4yeCKUMHU, 1eMeHTOOPraHn4e CKUMH,
roMO- U reTeporieniHbIMuU? [IprBeuTe IpUMepsI [/1s1 KaK40ro Tuma nonvuMepa. Hanuvmmre
hopmybi

A) 6r10K-comnonmMepa : CTUPOI-0/I0K-MeTU/IMeTaKpHIIaT,

b) npuBuTOro cononumepa: CTUpOJ-NP-MeTU/IMeTaKpHU/IaT,

B) npuBUTOro cononmmepa: MeTU/IMeTaKpuiaaT-np-CTUPOJ,

') perynsipHO uepeytoIerocs COroanuMepa MeTUIMeTaKpuiaTa v

Ctupona

,),-COCl

2),0-In-

METO,E[I/I‘JECKI/IE MaTepHaJibl, Oripee/drolre Ipoueaypy OoLeHrMBaHWA COO6LL[EHI/IH

OmnucaHye MeTOAUKU OLIeHWBaHUS BLITIOIHEHUsI KYPCOBOM COOOIIeHusI:

[Tpu ouieHKe coo0IIieHrsT MaKCUMalbHOe BHUMaHHe [JO/DKHO Y/eJSThCS TOMY, HACKOJIBKO TTOJTHO PACKPBITO
cofiepkaHue Marepurasia, YeTKO Y MPaBU/IbHO JaHbl OMpe/iesieHus], paCKpbITO COZlep>KaHre TTOHATHUN, BEPHO
WCTI0/Tb30BaHbl HayUHbIe TEPMUHBI.

Kpurepuu orieHKH
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2 Oasisa BBICTAB/SIETCS CTYAEHTY, €C/IU TIOJTHO PACKPBHITO COZiep)KaHHe Marepurasa; YeTKO U TPaBUIBHO
JlaHbl OTpe/ie/IeHUs], PaCKpbITO COZlep>kKaHWe TOHATUM; ZJis1 J0Ka3aTelbCTBa MCIO/Ib30BaHbl apryMeHThI;
OTBET CaMOCTOSITe/IbHBIM, WCIONb30BaHbl paHee TIPHOOpeTeHHbIe 3HAHWS; YEeTKO IMIPOC/IeKHUBAETCS
MeXXrpeZiIMeTHasl CBsI3b; OTBET JraeKTUueCKUM, paCKpbIThbl IPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U.

1 6anm BbICTaB/ISIETCS CTYAEHTY, €C/IM PacKpbITO OCHOBHOE COZiep’KaHWe MaTepHasa; B OCHOBHOM
MIPaBU/IbHO JIaHbI OTIpe/ie/IeHUs] TIOHSTHM; OTBET CaMOCTOSTe/bHbIN; [/ J0Ka3aTe/JbCTBa MCIO/Ib3yHTCS
apryMeHTbl, J0Myll|eHbl He3HaUUTe/IbHble HapylleH!s B TI0C/Ie/J0BaTe/IbHOCTH U3/I0KeHUS.

0 6a/yIOB BBICTAB/SIETCS CTY/EHTY, €C/Id He YCBOEHO OCHOBHOE Ccofiep)kaHue yuyeGHOro marepuana,
M3/I0KeHO (pparMeHTapHO, He TOC/e[0BaTe/lbHO; AOMYIIeHbl 3HaYMTe/bHble OIMMOKM W HETOYHOCTU B
o()OpMJ/IeHMM BbICKa3bIBaHUM; [1E€MOHCTPUPYIOTCS OYeHb HU3KWK YPOBE€Hb YMEHUsSI BOCIIPOM3BOJWTH
CBSI3HbI@ BbICKA3bIBaHUS T10 TEME.

PerreHue 3aau

Pemienne 3a71au criocobcTByeT OPMHUPOBaHUIO YMEHUM M HaBBIKOB OTHOCSIIIMXCS K KOHKPeTHOU cdepe
JiesiTe/IbHOCTH
CriocobbI MosiyueHHsi OpraHUyYeCKUX BellleCTB B MPOMBILIIEHHOCTH

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

2. Ompegenure CpeJHIO CTeleHb MoIMMepr3anuy B obpasiie OyTafueHOBOTO KayuykKa, CpeHsIs
MosisipHasi Macca Kotoporo cocrasisieT 100 Toic. r/Moinb. 1306pasute CTpyKTypHYIO (opMyty
MOHOMEpHOI'0 3BeHa.

3. 28,2 ¢deHona Harpesu C U30BITKOM opMasberuja B MPUCYTCTBUU KUCIOTHL. [1pu 3TOM
obpaszoBanock 5,116 r Bozabl. OnpefenyiTe cCpeJHIOI MOJISIPHYIO Maccy rojsydeHHoro BM
MIPOZIYKTa peakLuu, CYUTast, YTO MOTUKOH/eHCaLMs IPOTeKaeT TOJILKO TMHENHO U (peHO
TIOJIHOCTBIO BCTYIIAeT B peakLuio.

4. yIneBoAOpOJ HepasBeTB/IeHHOIO CTPOeHUsl A U30MepU3yeTCs B BellleCTBo B, kotopoe rpu
JerupupoBaHru obpasyet coequHeHue C, MprMeHsieMoe B CUHTe3e Kayuyka. [IpuBeauTe
¢hopmysbl BerjectB A, B u C. Hanmiuvre ypaBHeHUs! peakLvid.

5. CocraBbTe ypaBHeHHUsI peakL{y NojMMepur3aryy yriesogopoga C,Hg ¢ pasBeTB/1eHHBIM

YIJIEPOJHBIM CKeJIeTOM.

6. Ilpensiokute criocoObI MOTyueHUst U3 ITaHOJIA BYX ITOJIMMEPOB C Pa3HbIM UMCJIOM aTOMOB
yIJiepozia B 3/ileMeHTapHOM 3BeHe.

7. WVcxops vX HeOpraHUYeCcKUx BeleCTB, ITOJIyYUTe IoIMMep C YeThIpbMs aTOMaMH YyIJiepo/ia B
3/IeMeHTapHOM 3BeHe.

8. Kakyro maccy kayuyka MOKHO TosyuuTb U3 100 kr 96%-Horo 3TaHo/1a, eC/Iv BbIXO/, peakLuu
JlebeneBa coctapnsieT 60%, a peakiuu rnosuMepu3saryu — 80%.

9. k 1,12 n 6ecuBeTHOrO ra3a (H.y), IOTy4eHHOTO U3 KapOu/ja KaibLusi, TPUCOeJUHUIN
XJIOPOBO/ZIOPO/], 00Pa30BaBIIMIACS TIPY IeHCTBUM KOHI[EHTPUPOBAHHOM CEPHOM KMC/IOThI Ha 2,93 T
rioBapeHHOU conu. [TpoyKT NprcoeJuHe s XJI0POBOJOPOAA TIOIMMePU30Bascs ¢ oOpa3oBaHieM
2,2 r nommumepa. Kakoti mommmMep 6b11 rostyueH? KakoB BbIXO/ TIpeBpailjeHrst MOHOMepa B
rionumep?

10. Kakue LieHHbIe BeleCTBa MOXKHO TO/IyYUTh B pe3y/ibTare CAeyIOLUX peaKiui:

A) C;H.CH=CH, ®
B) H,N(CH,),NH, + HOOC(CH,),COOH ®

B) (C¢H,05), + (CH,C0),0 ®
METO,E[I/I‘—IECKI/IE MaTepudJibl, Oorpeessdroiire rnpoueaypy oLeHrMBaHNWSA BBITIO/THEHWA pELIeHUA 3a1a4

Kpurepuu orjeHku
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5 6asIoB BBICTAB/SIETCS CTY[EHTY, eC/IU: COCTaB/IeH MPaBU/IbHBIN alrOPHUTM PelleHus 3aJauy, B
JIOTUUECKOM pacCy’KJieHuH, B BbiOope hopMysi U pellieHUH HeT OLIMOOK, To/lyueH BepHbIN OTBeT, 3a/jaya
pellleHa palMoHaIEHBIM CIIOCOO0M.

4 6asnoB BHICTAB/ISIETCS CTYAEHTY, eC/IU: COCTaB/IeH MPaBU/IbHBIN a/ilTOPUTM pellieHUs 3a/jauk, B
JIOTUYeCKOM pPacCy’X/[eHUH U PeIlIeHUH HeT CyIleCTBeHHBIX OIIMOOK; IPaBU/IbHO CJiesiaH BEIOOp (hopmyst
JUIs1 pellieHust; eCTh 0ObsiICHeHUe pellieHus], HO 3a/jaua pellieHa Hepal[MoHaIbHBIM CII0COO0M WU
JIOTyIIieHo He Oosiee BYX HeCyI[eCTBEHHBIX OIMIMOOK, MO/TyYeH BepHbIM OTBET.

3 GarsIoB BBICTAB/ISIETCS CTY/IEHTY, eC/IU: 3a/iaua MOoHsTa [PaBUIbHO, B JIOTUUECKOM PaCcCy’>K[,eHUU HeT
CyIL[eCTBEHHBIX OIIMOOK, HO JIOMYIIeHbI CyIlleCTBeHHbIe OIMOKY B BbIOOpe (hopmys umm B
MareMaTU4yeCKHUX pacyeTax; 3ajiaua pellleHa He TOJIHOCThIO WY B 0011eM BH/E.

1 6anoB BHICTAB/ISAETCS CTYAEHTY, €C/IH: 3a/laua pellieHa HelpaBU/IbHO.

0 GarsioB BBICTAB/ISIETCS CTYZIEHTY, eC/IU: 3ajlaua He pellieHa.

Keiic-3ajanusn

Omnucanue Keiic-3aZlaHWI: Kelc-3aJjaHue TIpeJcTaB/sieT COOOM CUTYal[MOHHYIO 3ajjauy, TpeOyrolyro
OCMBIC/IEHUs, aHa/IM3a, a 3aTeM pellleHus1. PellieHre KeliC-3a/laHus OJDKHO OBITh apryMeHTUPOBAHHBIM,
coZlep>KaTh TMOsSICHEHUSI.
CuryaLMoHHbIe 3a/auu:

1. ¥ corpysnrkoB aboparopuy, rje paboTarT C KOHIIEHTPHPOBAHHBIMH KHUC/IOTaMH U 11[e/I09aMH, CTaJIH
HabMIOAaTHCs CUTbHOE pasfipa)keHue JbIXaTe/IbHbIX MyTel U C/IM3UCTBIX 000/10UeK I71a3, TIPUCTYIIbI
yayubsi. Kakve ripaBuia TeXHUKM 0e30T11aCHOCTH Hapyllaauch B 1laboparopun?

2. TIpu npuroroBneHUH 1abOpaHTOM pacTBOpa CEPHOW KUC/IOThl MeTOZIOM pa3baB/ieHusi, IPOU30ILITIO ee
BCKUIIaHUe U pa30pbI3rvBaHNY, BC/Ie[CTBHE Uero IabopaHT MoMyunI XUMUdeCcKuii o>kor. OObsicHUTE
MpUUKHY npou3oiesnero. Kakyro nepByro oMol caelyeT oKas3aTb [IPY XUMUUYECKOM 0KOTe KMUC/IOTOM?
3. CkJIsSHKa CO I1Ie/I0ubio OblTa 3aKpbITa CTeK/ISTHHOW MPUTEPTOH MPOOKOH, KOTrja BO3HUKJIA
HeoOX0JUMOCTb B3SITh 11[e/I0Ub /IJIs1 OTIBITOB, OTKPbIBaHUEe CK/ISTHKU BbI3Basio O0JIbIlIMe TPYAHOCTH.
[Touemy?

MeToauueckre MaTepyrabl, ONpe/estolye MpoLefypy OLleHUBaHUS BbINIO/IHEHUS KelC-3a/laHui

OmnucaHye MeTOAUKU OLIeHWBaHUS: TIPU OLIeHKe pellleHus Kelic-3a/laHusi HauboJblliee BHUMaHUe JJ0/KHO
OBITh yZe/1IeHO TOMY, HAaCKOJIBKO TTOJTHO PacKPBITO COZlepKaHue MaTepurasia, YeTKO W TIPaBU/IbHO /IaHbI JIN
orpe/ie/ieHus], paCKpbITO CO/iepyKaHue MOHSATHH, BEPHO JIM UCTO0Ib30BaHbl HAyUHbIe TEPMUHBI,
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 ONleprpOoBaHUs HayYHbIMU KaTeropysiMH, aHanu3a MHGOpMaL1y, Ba/|eHUsl HaBbIKaMU

MpaKTUUe CKOU J1esITe/IbHOCTH.

Kpurepuu onenku (B 6a/1ax) (ZO/DKHBI CTPOTO COOTBETCTBOBATH PEUTHHT IJIaHY 0 MAKC. U 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
NIPUYMHHO-C/IeZICTBEHHBIE CBSI3H, IEMOHCTPUPYIOTCS yMeHUsI paboTaTh ¢ UCTOUHUKAMU WH(OPMAIWY,
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(pOpMaLuK, HeyBepeHHOe B/aJileHe HaBblKaMU IPaKTUUeCKOH [lesiTe/IbHOCTH, Hali/IeHO pellleHNe Keic-
3a/laHusl, HO UMeeT 3HaUUTe/IbHble He/I0UeThl;

- 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(POPMaLH, He
chopMHpOBaHbl HAaBbIKW NIPAKTUUECKOW JieTelIbHOCTH, PellleHHe KeliC-3a/laHusl He Hal/leHo.
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KoHcnekT

[MToaroToBUTE KOHCTIEKT TI0 TeMe: Peakruy crabunm3anun nomimMepoB. CTexruoMeTpruyeCcKUii

ko3¢ dureHT UHrubrpoBanus. OCHOBHBIe TPeOOBaHUS TNpebsiB/isieMble K CTabUIM3aTopam.
AHTHOKCH/IAHTBI , POTOCTAOM/T3aTOPbI, AHTUTIMPEHBI, AHTUPA/IbL. OMHUCATh MEXaHW3Mbl B3aUMO/eCTBHS
C NMoMMepaMH, yYKa3aTh CTPYKTYPbl. YKa3aTh OTJIMUKTe/IbHbIe 0COOeHHOCTH

MeTOAI/I‘-IECKI/Ie MaTepudJibl, Orpeessdaroiie rpoueaypy oeHMBaHHUA KOHCITIEKTa

OnucaHue MeTOJVK{ OLeHWBaHUS: TPU OLleHKe HalWCaHUsl CTYLeHTOM KOHCIeKTa MaKCHUMaJbHOoe
BHUMaHUe cJleflyeT YAelsTb C/IeAYIOLMM acrieKTaM: HAacKOJbKO IIOJTHO B PAacKpbITO CojepkaHue
Marepuana, YeTKO M TpaBWIbHO JlaHbl OIpe/ie/ieHrsl, PacKpbITO COJiep)KaHuWe TOHATUM; BepHO
VICTIO/Ib30BaHbl HAyuyHble TEpPMUHbBI; JeMOHCTPUPYIOTCS BBICOKWM YDOBEHb YMEHUsl OIepUpOBaTh
HayUHbIMM KaTeropusiM M MOHATHSIMU, aHa/lIM3UpOBaTh TEOPETUUYECKYI0 U MPAKTUUYeCKyr WH(pOpMaluIo;
o0beM TeKCTa ONTHMaJbHBIM; JIOTHUeCKoe TOCTPOeHWe W CBSI3HOCTb TeKCTa, IOJIHOTa W IybuHa
W3/I0)KeHUs] Marepuasa (Hajauuue KITHOUeBbIX TOJIOXKEeHUM, MbIC/eil), BU3yanu3salys HWHGOopMaluu Kak
pe3ysbrar ee 00paboTKM (Tabmuijpl, CXeMbl, PUCYHKH), OdopMm/eHHe (aKKypaTHOCTb, COOmMofieHue
CTPYKTYpPbl OPUI'MHasIa).

Kpurepuu onenku (B 0an1ax) (JO/DKHbI CTPOrO COOTBETCTBOBATh PEWTHHI TUIaHY IO MakC. U MHH.
KO/IMY. 0a/l;IoB M TOJIBKO il TeX, KTO YUUTCS C WCIONb30BAHHMEM MOJY/IbHO-PEMTHHTOBOM CHCTEMBI
00yuJeHus U OLIeHKU yCI1eBaeMOCTH CTY/I€HTOB):

— Ha 5 6asnIoB OIEHMBAIOTCST KOHCIIEKTHI, COZlep>KaHue KOTOPBIX OCHOBAHO Ha ITyOOKOM M BCECTOPOHHEM
3HAaHUM TeMbl, U3yUeHHOW JIUTepaTyphl, W3/I0XKEHO JIOTUYHO, apryMEeHTHPOBAaHO W B TIOJIHOM OOBLeMme.
OCHOBHBIE TIOHSITHS, BBIBOJBI U 00001jeHHs1 c(OPMYyTMPOBaHbI yOeUTeNbHO M /J0Ka3aTebHO. IOTHO
PacKpbITO COJiep)KaHue Marepuasna; YeTKO W TMpaBW/IbHO [iaHbl OIpe/ie/ieHHs], PacKpbITO COJlep’KaHre
TIOHSATHI; BEpPHO MCII0/b30BaHbl HayyHble TEPMHHBI; [1€MOHCTPUPYIOTCSI BBICOKUM YPOBEHb YMeEHUs
OMepupoBaTb HAyYHbIMM  KaTeropusiMd, aHaJuM3MpoBaTh WH(OpMaLMIO, BaJeHHue HaBbIKaMH
NPaKTUUYeCKOW  [leSTelIbHOCTH; 00beM TeKCTa ONTHMalbHBIM, TEKCT TIOCTPOEH JIOTUUHO U
1oc/ieloBaTe/IbHO, MaTrepras pacCMOTPEH I0/IHO U IIYOOKO (Ha/luuue K/IHUYeBbIX M0JIOKeHUH, MbIC/elt),
WCTIONB3YIOTCS 37IeMEeHThI BU3yann3auusi MHPOpMalMi Kak pe3y/abTarT ee 00paboTku (Tabiuibl, CXeMbl,
PUCYHKH), o(hopmsieHHe aKKypaTHOe.

— Ha 4 6a/ula OLIEHMBAIOTCS KOHCIEKTHI, B KOTOPBIX PACKPBITO OCHOBHOE COJiep)KaHHe MaTepuana; B
OCHOBHOM TMpaBWU/bHO [laHbl OMNpeJie/ieHHsl TOHSATUM W HCIO/Ib30BaHbl HAyuyHble TEePMUHBI; HO B
oripefie/leHMM  TOHATHM  [IOMYyIlleHbl HETOUHOCTH, HMEIOTCS He3HauWTe/lbHble HapylleHus B
TI0C/Ie/IOBATe/IbHOCTA M37I0’KeHUs]; HeOOosblire HeJOCTaTKA TIPY MCIOJIb30BaHUM HAyUHbIX TEePMHUHOB;
00BeM TeKCTa ONTHMMasbHBIM, TEKCT TMOCTPOEH JIOTHYHO, K/IOYeBble IOJIOKEHWs He BCe BbIJeJeHbI
[0CTaTOYHO YeTKO, O(hOpMJ/IeHUe aKKypaTHOe.

— Ha 3 Oala OLEHWBAIOTCS KOHCIIEKTbI, B KOTOPBIX OTPa)keHO, TOJBKO OCHOBHOE, HO
Heroc/efoBaTe/IbHOe COZlep)KaHue MaTepuasia; OIpefie/ieHHsl MOHSATHUM HefloCTaTOYHO YeTKUe; YPOBEeHb
yYMeHHsI OTIepPUPOBaTh HAYYHBIMH KaTeroOpHUsMH, aHa/IM3UPOBaTh MH(GOPMALIUIO0 HEBBICOKHWH, HabMoAa0TCs
npobesnibl 1 HeTOYHOCTH; MUMEIOTCSl 3HauuTe/ibHbie TIpobenbl B M3/IOKeHUM MaTepuasa, BbIBOJbI C1abo
apryMeHTHPOBaHbI, B COZlepKaHUH JOMYIIeHbl TeopeThdeckre omroku. O0beM TeKcTa oueHb HeOOJTbILoN
WM HaoOOpOT TipeBbIlLIaeT TpeOyeMblid, K/OueBbie TOJIOXKEHUS] He BblJesieHbl. VIMeroTcss HeZjoueThbl B
otopmieHUN.

— Ha 1-2 6as1a OL|eHMBAIOTCSI KOHCIIEKThI, B KOTOPbIX He MU3/I0)KEHO OCHOBHOE CO/lep’KaHue Marepuara,
u3fIo)KeHue (hparMeHTapHOe, He T0C/e[j0BaTe/IbHOe; OIpeZie/ieHHsl TIOHSATUN He YeTKre; yPOBeHb YMeHMUs
OMepupoBaTb HAyYHbIMM  KaTeropysiMM, aHaau3MpoBaTh HH(OpMaLMIO, BaZeHUs] HaBbIKaMU
MIPaKTUYeCKOU JieITelIbHOCTU OueHb HU3KUMN. VIMeroTCsl HeZjoueThl B 0(pOpPM/IeHHMH.

CaojHas Tabmia

CocTtaBUTb CBOAHYIO Tabnmuily o TeMme: OT/e/ibHBIE TIPeCTaBUTEIN TIOMMePOB (TTOJTBUHUIXJIOPU,
TIO/IU3TH/IEH, TTOJTMCTHUPOJI, IOIMaKPUJIOHHUTPUJI, TOJTMMeTHU/IMEeTaKpU/IarT, MOo/IM30MpeH, MOIUXI0POIpPEH,
noubyTaiieHHOBBIN KayuykK, [I9T®, HaitloH, KarpoH)
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(HauMeHOBaHMe, CTPYKTYpa, CIIoCcob MoTyyeHus, CBOHCTBA, IPUMEHEHHE)

MeToauuecKrie MaTeprasbl, OTpe/estole MPoLeypy OLleHUBaHUs CBOJHOMN TaO/IHL[bI

«5 6anoB» — cofiep>kaHue COOTBETCTBYET TeMe, B Tab/Ivlie 3ario/THeHbI BCe CTO/OLBI U CTPOKH,
coziepkaHue CTO/IOLIOB ¥ CTPOK COOTBETCTBYET UX Ha3BaHUIO, MaTepHasl U3/IaraeTcsi KpaTko,
TI0CJIe/[0BaTe/IbHO, C HAJTMUKMEM CIieLida/IbHbIX TEPMUHOB; Tabsviia oopmiieHa aKKypaTHO KapaHAIIoOM U
3arosiHeHa 6e3 TTIOMapokK.

«4 banna» — cofiep>kaHue COOTBETCTBYeT TeMe, B TaOJT|Ie 3ario/THEHbI BCe CTOJIOLBI U CTPOKH,
cozepkaHue CTO/IOLIOB ¥ CTPOK COOTBETCTBYET MX Ha3BaHUIO, MaTepHasl U3/laraeTcsi He 0CTaTOUuHO
KPAaTKO Y TI0C/Ie0BaTe/IbHO, C Ha/TMYreM He O0JIBIIOro YKc/a CreluaabHbIX TepMUHOB. B odopmieHnn
TabMULBI IMEIOTCST TIOMapKH.

«3 bana» — B Tabnuile 3aro/iHeHbl He BCe CTOJOLIBI U CTPOKH, COZiepKaHKe CTOJIOLIOB ¥ CTPOK UMeeT
HEKOTOpPbIe OTKJIOHEHHs OT UX Ha3BaHUS, MaTeprasl U3/1araeTcsl He TOC/Ie[0BaTe/IbHO, CrieliaibHble
TePMHHBI OTCYTCTBYIOT. Tabsmiia ohopmiieHa pydkou.

«1-2 6ana» — Tabsuiia He 3aro/IHEHA WK B TaOJIULIe 3aTl0/THEHBI He BCe CTOJIOIBI U CTPOKH, COZiep>KaHKe
CTO/IOLIOB U CTPOK UMeEET CyI[eCTBeHHbIe OTK/IOHEHHS OT UX Ha3BaHUsI, MaTepHasl U3/1araeTcs He
TI0C/IeZI0BaTe/IbHO, CrieldaibHble TEPMUHBI OTCYTCTBYIOT. Tabsuiia oopmiieHa HeOPEXKHO.

JlaGopaTropHasi padoTa

Tema: PacTBOpBI N0/ 1IMIMEpOB

OmnbiT Ne 1.

M3yueHne BJMsAHNUS NPUPO/bI PACTBOPUTE/IA Ha CTeNeHb HabyxaHus

OGopyaoBaHHe M PeaKTUBBI: TTOPOLIIOK JKeJIaThHa, Pe3rHa, AUCTU/VTUPOBaHHAs BOZA, TOYOJI, IIPOOUPKH
Bo3bMuTe yeThbIpe cyxue MPOHyMepOBaHHbIe MPOOUPKU OZMHAKOBOTO AraMeTpa. B mpobupku Ne 1, 2
TIOMEeCTHUTe TIPUMEPHO OJJMHAKOBBIE KOJIMUeCTBa MOPOIIKOOOpa3HOTo >KelaThHa, B MpoOupku Ne 3,4 —
OIMHAKOBbIe KyCOUKH pe3uHbl. B nipobupku Ne 1,3 oTMepbTe C TIOMOLL[B0 GFOPETKH 110 5 MJT
JVICTHU/UTMPOBAHHOM BO/bI; B pobupku Ne 2,4 nobaBbTe 1o 5 Myt Tonyona. Yepe3 20 MUHYT U3MepbTe
BBICOTY CJ1051 HAOyXI1Iero kejaTiHa ¥ CpaBHUTe pa3Mephbl KyCOUKOB pe3UuHbI. Pe3y/nbraThl HabmogeHui
sarmiiuTe B Tabmuiyy Ne 1. ( ITo okoHUaHMUM paboTHI TOTYO C/IeiyeT IOMeCTUTh B CIIeLMaTbHYI0 CKIISTHKY
JI7Is1 CJIBa OPraHUUeCKUX PacTBOPUTEJIei. )

Tabmura 1.

Pe3ynbTarhl H3ydyeHUs BIAMAHUSA NPUPOALI HA CTeNeHb HabyxaHus nmojmMepa

Ne orbITa
[Tommep PactBoputesns Pesynbrathl
HabJ/TIoIeHui

OmnbIT Ne 2.
M3yueHne BJIMAHUS 3/IEKTPO/IMTOB Ha cTeneHb Ha0yxanusa BMC

O0OopyfoBaHHe U PeaKTUBBI: TIOPOIIIOK KeJlaThHA, JUCTU/UTAPOBAHHAS BOZIA, PACTBOP Na,SO, 1mons/n,

pactBop Nal 1 Mosnb/, TIpOOMPKYU, MU/TMMETPOBasi Oymara.
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B Tpu cyxue mpoHyMepoBaHHbIe TPOOMPKM OAWHAKOBOTO JiaMeTpa IOMeCTHTe TTPUMepPHO O/IMHAKOBOE
KOTMYeCTBO >kenaTtiHa. C MOMOIIIbIO M0JIOCKH MUAJJTMMETPOBOM Oymaru u3mephbTe BbICOTY CJI0SI CyXOTo
KeslatvHa /10 Habyxanust (h); pesy/bTathl U3sMepeHuii 3anuumTe B Tab/uiy Ne 2. [IpoGHpPKH NPUMEPHO

Ha %2 obbema 3arosiHUTe C omolnbio 6ropeTku: Ne 1 - AUCTHUIMPOBaHHOM BofOM, Ne 2 — pacTBOpOM
cynbgara HaTpUs KOHLeHTpaLuei 1 Mo/, Ne 3 — pacTBOpoM Moy ja HaTpysl KOHLieHTpaLyeld 1Mob//i.
UYepe3s 1-2 MUH TOC/Ie 3arI0/IHEHUS COZlep>KUMOe TIPOOUPOK OCTOPOXKHO TepeMelliaiiTe CTeK/IsTHHON
TIa/I0YKOM, YTOOBI HaOyXIIIHe YacTHLbl BEPXHETO CJIOS JKeJlaTHHA He 3aTPYAHSUIN JOCTYIT )KUJKOCTH K
yacTuLaM HwkHero c/osi. [IpumepHo yepe3 20 MUH OCTOPOXXHBIM ITOCTYKUBAaHHEM I10 BepXHel 4acTH
npoOupKY 100eliTech, UTOOBI OCETN BCIUIBIBIIME YaCTUL[BI JKeJIaTHHA U U3MepPbTe BBICOTY CJIOS
HaOyx1ero kenatuHa h. Paccuuraiite cTenenb HabyxaHUsl )KelaThHa B BOJle M paCTBOpax 3/1€KTPOJIUTOB.
Pe3ynbTaThl M3MEPEeHUH U PACUeTOB 3aruIuTe B Tabmuily Ne 2.

Tabnura 2.

Pe3ynbTarsl H3yueHHUs BIMSHNSA Y1eKTPO/IUTOB HA CTelleHb Ha0yxaHus moimMepa

Ne Bricora crios Bricota crost
TTPOOHPKU PactBopuTtens CYXOTO JKeJIaTHHa | HabyXIIero CrerneHb
hO, MM »KeslatuHa h, MM HaOyXaHUs
Bopa
2 PacrBop Na,SO,
3 PactBop Nal

OnbIT Ne 3.
OmnpejesieHUe U303/IEKTPUUECKON TOUKH JKe/IaTHHA.

B 1m1ecTb MpOHYyMepOBaHHBIX TIPOOHUPOK MOMECTHUTE TPUMEPHO OIMHAKOBOE KOJTMUECTBO ykenaTuHa; C
TIOMOII[bIO TI0/IOCKH MWUTUMETPOBOI OyMaru U3MepbTe BBICOTY CJI0Sl CyXOTO JKeTlaTHHA B KaXK/[OU
npo6upKe h, ¥ pe3ynbTaThl H3MepeHuii 3anuiuuTe B Tab/uLly 3. B Ka/yto TPOOUPKY OCTOPOXKHO

HaJleiiTe C TIOMOIIbIO OIOPeTKH 10 7 MJI. PAaCTBOPOB C pa3HbIM 3HaueHueM PH. Uepe3 1-2 MuH
coziep>KuMoe TIpPOOMPOK TiepeMertiaiiTe, a uepe3 20 MUH J00eiiTeChb, UTOOBI 0CEH BCIUIBIBIIME YaCTULIBI
)KenaTvHa ( Kak MpeJbIAYILEeM OIbITe) U U3MepbTe BBICOTY CJ10s1 Habyxiuero >kenatuHa (h); pe3ysibraThl
M3MepeHHH 3aruIIuTe B Tabauiy 3.

O6paboTKa pe3yabTaToB: [I/s onpeiesieHyst H303/IeKTPUUEeCKOM TOUKHU >KeJlaTHHA MOCTPoMTe rpaduk
3aBucumocty D h = h - h, —f (pH), onycrute 13 Toukn MUHHMYMa Ha KPUBOH TEPIIEH/MKYIISIP K OCH

abcrcc.
Tabnura 3.
aHHbIe /IS OIIpe/ie/IeHUs M303/1eKTPUYeCKOHM TOUKHY JKeJlaTHHA
Ne pH pactBopa Beicora ciios Beicora cnos D h, mm.
TTPOOUPKU CYXOTO JKeJIaTHHa | HaOyXIIero

ho, MM

»KesatuHa h, MM
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KoHTposibHBIE BONIPOCHI U 38/jaHus

1. OcobeHHOCTH PacTBOPOB IOJIMMEPOB

2. CymjHocTs rniporiecca Habyxanusi. OrpaHrUYeHHOe ¥ HeorpaHuueHHOe HabyxaHue
3. CTyaHu v resm

4. Tlonus1eTpoIUTHEIE Tey.

MeTtozruecKrie MaTepyasbl, ONpeZestoLiye TIPoLeypy OLleHUBaHKS BBITIOIHEHN1ab0paTOpHbIX paboT

OmnucaHyve MeTOAWKH OLIeHHWBAHUSI BBITIONIHEHUsI J1abOpaTOpHbIX paboT: OLeHKAa 3a BBIMIOJHEHUE
nabopatopHbIX pabOT CTAaBUTCS HAa OCHOBAHWHW 3HAHWs TEOPETUYECKOTO Marepuasa 1Mo Teme paboThl,
yMEHHMI Y HaBBIKOB TPUMEHEHWs 3HaHWM Ha TpaKTHKe, paboThl ¢ 00OpyZOBaHHEM, aHATU3UPOBATh
pe3ynbTaThl paboTHI.

Kpurepuu onesnku (B 6a/u1ax):

- 5 6asI/IOB BBICTAB/ISAETCS CTY/IEHTY, €C/TU JeMOHCTPUPYIOTCSI 3HAHUSI TEMBI, LIeJTH U 33/a4 J1abopaToOpHOM
paboTbl, Xozma pabOThl, [JEeMOHCTPUPYETCS TMOJIHOEe 3HAHHWE TEeOPeTUYEeCKOro Marepuasa I0 Teme
naboparopHoii paboThl (B TIporiecce OOCY)KIEHWsI, TIPM OTBeTe Ha KOHTPOJIbHBIE BOIPOCHI);
JIEMOHCTPUPYIOTCSI YMEHUSI M HaBbIKM pabOThl C KOMIMBIOTEPOM M TpadHuecKUMU pelaKTOPaMH,
NIpUMEeHEeHHsI 3HAHUs Ha MPaKTHKe, aHa/i3a pe3y/ibTatoB paboThl v (HOPMY/ITUPOBaHKE BLIBO/IOB, BlajieHUe
HaBbIKAMU TPUKJIAIHOM /IesITe/IbHOCTHY,

- 4 Gasa BBICTAB/ISIETCS CTYAEHTY, €C/A JeMOHCTPUPYIOTCS 3HAHUSI TEeMbI, LIeIM U 3a7au J1abopaTopHOi
paboTbl, xofa paboThl, JAEMOHCTPUPYETCS HEMOoJHOe 3HaHWe (AKTUUeCKOro MaTephana [0 Teme
naboparopHoii paboThl (B TIporjecce OOCY)KIEHMs, TIPH OTBeTe Ha KOHTPOJIbHBIE BOIPOCHI);
JIEMOHCTPUPYIOTCSI HEKOTOpbIe HEJOCTaTKU yMeHHsi paboTaThb C C KOMITBIOTEPOM U TpaduuecKUMU
peJakTopaMi, IIPUMEHSATh 3HAaHUS Ha I[IPAaKTHKe, HeJOCTaTKU BJaZileHUsl HaBbIKaMM IIPUK/IaHOM
JieATeIbHOCTH M CIIOCOOHOCTH aHA/M3UPOBATh pe3y/bTaThl PabOThI, (OPMY/IHUPOBATh BBIBOJBI,
TIPOC/IE)KUBATh PUUMHHO-C/IeJCTBEHHbIE CBSI3H;

- 3 0amia BBICTABASETCS CTYAEHTY, €C/M [JEeMOHCTPUDYIOTCS HeIOJHble 3HaHWsS Lield W 3ajad
naboparopHodi  paboThl, Xo4a paboThl, [AEMOHCTPUDYETCS HEMOJHOe, HECHCTEMHOe 3HaHHhe
TEOpeTHUeCKOro MaTepuasa Io TeMe j1abopaTopHOi paboThl (B mpoljecce oOCyKAeHUs, TP OTBETe Ha
KOHTPOJIbHBIE BOIIPOCHI); IEMOHCTPUPYIOTCS 3aMEeTHbIE HEAOCTAaTKU B YMEHUH PaboTaTh C KOMITbIOTEPOM
U rpapuuecKMMHU peJaKTOpaMH, TPUMEHSITh 3HAHWSI Ha TPAKTHKe, HEJOCTAaTOYHO B/aZieeT HaBbIKaMU
NPUK/IATHOM ZIesITe/IbHOCTH, CIIOCOOHOCTBIO aHAIM3UPOBATh pe3y/ibTaThl paboThl U (OPMYIUPOBATH
BBIBO/IbI, ITPOC/IEKHBATH IPUUHUHHO-CJ/I/ICTBEHHbBIE CBSI3H;

- 0-2 Ga/ia BBICTAB/ISETCS CTYAEHTY, €C/IA JIEMOHCTPUDPYIOTCS TIOJTHOE WM TIOYTH TOJIHOE OTCYTCTBHE
3HAHWA 1161 U 3a/1a4 J1JabopaTopHO paboThl, X0fia paboThI, EMOHCTPUPYETCS TIO/THOE WK TMOUTH TI0/THOEe
OTCYTCTBHE 3HAHUS TEOPEeTHMUYECKOr0 Marepuasa Mo TeMe JiabopaTopHoi paboThl (B Tporecce
00Cy)X/IeHWsl, TIpPY OTBeTe Ha KOHTPOJIbHbIE BOMPOCHI); AEMOHCTPUPYIOTCS 3HAUUTE/TbHbIE HEIO0CTATKH
yMeHHs1 paboTaTh C KOMITbIOTEPOM U TpaduuecKUMH peJaKTOpaMH, NMPUMEHsITh 3HAHUS Ha IPaKTHKe,
B/IaZIeHUs] HaBbIKaMU TIPUK/IaZHOM ZeATe/IbHOCTH, CIIOCOOHOCTH aHA/IM3UPOBATh pe3y/ibTaThl PabOThI U
(hopMy/IMPOBATh BBIBO/IbI, TIPOC/IE)KMBATh TIPUUYMHHO-C/Ie[ICTBEHHbIE CBSI3H.

Ok3amMeHaIHOHHbIE OU/IETHI
OK3ameH (3aueT) sIB/IeTCs OLIeHOUHBbIM CPeZICTBOM /Il BCEX 3TaroB OCBOeHUs KomneTeHUd. CTpyKTypa
9K3aMeHallMOHHOTO OuieTta: B OmsieTe yka3biBaeTcs KadeJpa B paMKaxX Harpy3ku KOTOPOUM peann3yeTcs

JaHHas AUCLIMITIMHA, (hopMa oOyueHusi, HarpaBeHue 1 TTPodU/Ib TIOATOTOBKH, ZiaTa yTBepKAeHus; Ouer
MOYKeT BK/TFOUaTh B cebsi TeopeTruecKuii(vie) Borpoc(bl) U IpaKTHUeCKoe 3a/jaHne (Kelic-3alaHue).

[IprMmepHbIe BONPOCHI K 3K3aMeHY, 4 Kypc / 7 cemeCTp
1. TIlpepmet “BpicOKOMOJIEKy/IsIpHBIE cOeiMHeHNs1”. COBpeMeHHBIM 3Tarl pa3BUTHS.

Pacnipoctpanenve BMC B nipupoge. Posib momMMepHbIX MaTepyaaoB B MHAYCTPUHU U CeTbCKOM
XO3IUCTBe.
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32.
33.
34.
35.
36.
37.
38.
39.

40.

OTpac/i IpOMBIIIJIEHHOCTH, OCHOBaHHbIe Ha repepaboTke BMC. DnacTomeps! (KayuyKu),
T1acToMephl (T1acTMacchl), BOIOKHOOOPa3ytollye U MieHKooOpa3syrolije roJuMephl.
OKOJIOTMYeCcKye acreKTbl IPUMeHeHUs TI0JIMMepPHBIX MaTeprasloB.

OCHOBHBIE MOHATHSA U OTpe/ieNIeHHs] XUMUM BbICOKOMOJIEKY/ISIPHBIX COeJUHEHUM.
Ocobennoct BMC, ux oT/Munst OT HU3KOMOJIEKY/SIPHBIX COeJUHEeHHH.

[TpocTpaHCcTBeHHbIE ()OPMBI TTOJIUMEPHBIX MOJIEKY/I.

CTpyKTypHBbIe (hOpMbI OTMMEPHBIX MaKpPOMOJIEKY.

Krnaccugukaiysi BBICOKOMOJIEKY/ISIPHBIX COeIMHEeHUN U HOMEeHK/IaTypa BbICOKOMOJIEKY/ISIPHBIX
COeIMHEeHUM.

Ocob6eHHOCTH pacTBOPOB TIOJTMMEPOB.

MoHoMepsI — UCXOZIHBIE POAYKTHI /111 CUHTe3a BBICOKOMOJIEKY/ISIPHBIX COeIMHEeHUM.
MeTo/ibl CHTE3a BEICOKOMOJIEKY/ISIPHBIX CcoeluHeHNH. Peakiiy o6pa3oBaHusi MaKpOMOJIEKY/T:
L|eNIHble, CTyIleHYaTble, I0/IMMepaHaorMuHble; KPUTePUH OTHEeCEeHMUS.

LlenHbIe riporjecchbl 06pa3oBaHUs MaKpOMOJIeKy/1. BU/bl 11erHoM rnoMMepu3aryvu.

MexaHu3M L|enHOM NoIMMepr3aliy DleMeHTapHble akThl Ipoliecca.

CBsi3b MeX/[y CTPOEHHeM MOHOMepA U ero CriocoOHOCTb K TTO/TMMePU3aLivu.

PagukanbHas ronvMepusanus alkeHOB M UX IPOM3BOJHBIX. MexaHnsm npouecca. MeTozbl
VHULIMMPOBaHUsI CBOOOJHO-paZiMKaIbHON MOIMMepr3aLiiu.

Peakuy nepefjauu 1jerny yepes pacTBOpUTe/b, MOHOMED, NIOJIMMep, UHULIMATOP U ClleLjiaabHO
BBO/JUMbIE Bell[eCTBa. Perynsitopel, 3ame//iuTend, UHrMOuTopsl. TeoMepur3arusi.

BnusiHue pa3uuHbIX (AaKTOPOB Ha CKOPOCTh MOJIMMEPU3aliii ¥ MOJIEKY/ISIPHYI0 MaccCy
obpasytolierocs rnoauMepa.

OcobeHHOCTH TTOTMMEePU3aL{iii MOHOMEPOB C IByMsi U O0jiee HeHaCHIIL[eHHBIMU CBSI3SIMHU.
Cunrte3 BMC nonuMepu3aiiyiei LIMKIMYeCKUX COeIMHeHU.

Mertozpb! OCy1leCTB/IeHUs pajuKaabHOM NOTMMepr3aLivu.

VonHas nosnvMepu3anus ajlkeHOB U UX NPOU3BOJAHBIX. Buzibl nonvMepursanuu. KaraamsaTopel
VIOHHOU MO/IMMepU3aLivu.

KarvonHas nonvmepursanusi.

AHVOHHas MMoIMMepU3aLusl.

Crepeocrnierjudryeckasl moaMMepursanys Ha Katanu3aropax Lurnepa-Harra. AHMOHHO-
KOODPZJVHALJMOHHAS N0/ IMMepH3aLiys.

HOJII/IMepI/BaLlI/ISI 3/IEMEHTOOPIraHUYECKHUX U HEOPraHNYE€CKUX reTeEPOLMKIIOB: IMKJ/IOCHU/IOKCAHBI U

LuKnogpocgaszeHsl.

OcobeHHOCTH peakliuii MoMpeKOMOMHALIMY Ha TIpUMepe JUH30MponuibeH30/a.
KongieHcanmoHHas nosmmepysanys (IOJIMKOHeHCaL|s).

CuHTe3 NMPUBUTLIX U OI0KCOTIOTMMEDOB.

Xumnueckue peakiuu rnosumepos. Knaccudukarms. [TonrMepaHaaoruuHble npeBpaleHusl.
XuMunyeckasi MOAU(PUKALMS LIeJITH0/I03bI.

Peakiy ciuvBaHus MakpoMosieKysl. MakpoMoJieKy/sipHble peakLiyu.

[Hectpykuys MakpoMosiekysi. CtapeHue ronumepos. [1yTu 3ame/jieHUst WK NpeZoTBpaleHus
[eCTPYKLUU.

Peak1ju KOHLIeBBIX TPy MaKpOMOJIEKY/I.

Kap6orernubie nmommmMepsl. [Tonrmeps! HA 0CHOBe MOHOMEPOB BUHHJIOBOTO Psifia.

[TonviMmeps! A1EeHOBBIX YIVIEBOAOPO/OB.

[TommepHble apoMaTHYeCcKue yIriieBoZOpOJbl.

I'eteponienHble noMepsl. [Tonumepsl, cofeprkaliyie KUC/I0POZ, B OCHOBHOM LieTH.
l'etepouennsle nonmiMepsl. ITonmmepsl, cofepskaiye a30T B OCHOBHOM LIeTIH.

TepmocCTOlKYe NOMUMEpHI.

Kapb6orierHbie 1 reTepoLjerHbie TIOTMMepPHI C CHCTEMOU COTIPSDKEHHBIX CBsizeil. OpraHnueckie
T10JIyTIPOBOZHUKHY.

OneMeHTOpraHuyeckue ¥ HeopraHuueckye rnonumepsl. Crierjuguka CBOWCTB
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O6pa3er] 7K3aMeHaIMOHHOTO OuieTa

MUWHOBPHAYKU P®
OENEPAJIBHOE 'OCYJAPCTBEHHOE BIO/PDKETHOE
OBPA3OBATEJIBHOE YUPEXIEHWE BBICIIEI'O OBPA3OBAHUMA
«YOUMCKNI YHUBEPCUTET HAYKU 1 TEXHOJIOI'MI1»
BUPCKUN ®UJINAJTT YYHuT
Kadeznpa 6uonoruu, 3K0/10rMu U XUMUA

HJucuurinHa: BeICOKOMOJIEeKyY/IsipHbIe Kypcossle 5k3amens! 20 -20__ 1.
CoeJJHeHUs] Harpasnenue 04.03.01 Xumus BO
O4HO-3a04Hast popma oOyueHUs [Tpoduns: HedTexumus n Xxumuueckas
4 Kypc 7 cemecTp TeXHOJIOTHSI

JK3aMeHaIMOHHbIH OuteT Ne 1
1. Otpac/ii MpOMBIIIIEHHOCTH, OCHOBaHHbIe Ha TiepepaboTke BMC. Dnactomeps! (KaydyKu),
Tr1acToMephl (T/1acTMacchl), BOJIOKHOOOPasytolye U MIeHKo0Opasyolijie roJuMephl.
OKOJIOTMYeCKHe acreKThl IPUMeHeHHs ITOIMMePHBIX MaTepuaosB.
2. AHMOHHas NoMMepur3aLys.
3. PewuTs Keiic-3aauy

[ata yTBep)KaeHus:: __ ._ . 3aBeayroiuii Kadeapoi

MeTtoanueckre MaTepuasbl, ONIpeJessiolye TIpoLeAypy OLleHMBaHUs OTBeTa Ha 9K3aMeHe

KputepusiMu OlieHUBaHUS SIBJISIFOTCS Oa/I/Ibl, KOTOPbIE BBICTABJISIOTCS 3@ BU/IbI ZIeITe/TbBHOCTH (OLIEHOUHBIE
CpeACTBa) M0 UTOraM M3yueHus MoAy/ed (pa3fenoB AUCLIUILIIMHbBI), MepeurcIeHHbIX B PEUTHUHI-TI/IaHe
JUCLIMTUTMHBL: TEKYLUH KOHTPO/Ib — MakcuMyM 40 6asuioB; pyOeskHbIN KOHTPOJIb — MakcumyM 30 6ansios,
TIOOILpUTeTbHBIe Oasiibl — MakcumyMm 10.

[pu oLieHKe OTBeTa Ha 9K3aMeHe MaKCMMa/lbHOe BHUMaHKe JI0/DKHO Ye/sThCsl TOMY, HACKOJIBKO TIOTHO
PaCKPBITO Cojiep>KaHre MaTepurasa, UeTKO W MPaBUIBHO JIaHbl OTIpe/e/IeHus], PACKPBITO COZiepKaHre
TIOHSITUI, BEPHO JIU UCTI0/Tb30BaHbl HayUHbIe TEPMUHbBI, HACKO/ILKO OTBET CAMOCTOSITe/TbHbIH,
WCTIO/Ib30BaHbl JIM paHee MPUOOpeTeHHbIe 3HAHWSI, PACKPBITHI JTU PACKPBITHI TPUYMHHO-C/IeICTBEHHbIE
CBSI3U, HACKO/IbKO BBICOKHI YPOBEHb YMeHUsI OTlePUPOBaHUS HAyUYHbIMU KaTeropusiMu, aHa/ir3a
uH(pOPMaILUH, Ba/|eHNs] HaBbIKaMHU TIPAKTHUeCKOW JesTeTbHOCTH.

Kpurepuu onesnku (B 6a/1ax):

- 25-30 6a//10B BBICTAB/ISIETCS CTY/IEHTY, €C/IU CTYeHT Jia/l TIOHbIe, Pa3BepHYThie OTBETHI Ha BCe
TeopeTHuUeCKHe BOTIPOCHI OuieTa, IPOAEMOHCTPUPOBA 3HaHWe (YHKIIMOHATBHBIX BO3MO)KHOCTEH,
TE€PMUHOJIOTHH, OCHOBHBIX 3/IEMEHTOB, YMeHHe TIPUMeHSITh TeopeThyeCcKre 3HaHUS TIPU BBITIOJTHEHUN
NPaKTUUeCKHX 3aiaHuil. CTyneHT 6e3 3aTpyIHEHUI OTBETHII Ha BCE JIOTIO/THUTE/IbHBIE BOTIPOCHI.
[TpakTHUeckasi YaCTh pabOThI BHITIOJTHEHA MTOJIHOCTHIO 03 HETOUHOCTEM U OIIMOOK;

- 17-24 6an10B BLICTaB/ISETCS CTYAEHTY, €C/IH CTY/IeHT PaCKPbLT B OCHOBHOM TeOPeTHUeCKHe BOTIPOCHI,
OZTHAKO JIOTyII[eHbl HETOYHOCTH B OTIpe/le/IeHUH OCHOBHBIX TIOHSATHM. [Ipy OTBeTe Ha [JOTIO/THUTE TbHbIe
BOIPOCHI JIOMYIIleHbl HeOOIbIlIe HETOUHOCTH. [1pY BBITTOJTHEHUY TIPAKTHU€eCKOM 4aCTH paboThI
JOTy1i[eHbl HeCylljeCTBeHHbIe OINOKHY;

- 10-16 GanIoB BHICTAB/SETCS CTYJEHTY, €C/IA TIPY OTBETE Ha TEOPETUUECKHE BOTIPOCHI CTYZEHTOM
JIOTY11[eHO HeCKOJIbKO CYIIIeCTBEHHBIX OIIMOOK B TOJIKOBAHUM OCHOBHBIX TIOHSITHM. JIOTHKa U TIOJTHOTA
OTBETa CTPAJjal0T 3aMeTHBIMHU U3bsTHAMH. 3aMeTHbI MPOOe/Tbl B 3HAHUM OCHOBHBIX METOZIOB.
TeopeTruecKre BOMIPOCHI B 1[€JI0M U3/I0’KEHBI I0CTAaTOYHO, HO C TIPOITyCKaMH MaTepuasa. ViMeroTcs
TIPUHIUIHAA/IBHBIE OIIMOKH B JIOTHKe MTOCTPOEHHs OTBeTa Ha Borpoc. CTy[eHT He Pellu 3aiauy WU MPH
pelLleHnH AOMyIeHbl rpyObie OMOKuY;
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- 1-10 6a/1/10B BBICTAB/ISIETCS CTY/|€HTY, €C/T OTBET Ha TeOpeTHUeCKHe BOTIPOCHI CBU/IETEbCTBYET O
HEerIOHMMAaHWU U KpaiiHe HeroJIHOM 3HaHUM OCHOBHBIX MOHATHN U MeTozi0B. O6Hapy»K1BaeTCst
OTCYTCTBHE HaBbIKOB IPUMEHEHUs TeOPeTUUeCKUX 3HaHU MPU BbIMOIHEHUU NPAKTHYeCKUX 3aZlaHui.
CTyzileHT He CMOT OTBETUTb HU Ha OZIMH [IOTIOJIHUTE/IbHBIN BOIIPOC.

[MepeBof orjeHku 13 100-6a/1bHOM B ueTbipex6a/uIbHYO MPOU3BOJUTCS CIeyIOLIUM 0bpa3oM:
- ot/uHO — 0T 80 10 110 6astoB (Bk/IrOUast 10 moolpuTe/bHBIX OaioB);

- xopoiiio — oT 60 10 79 6anios;

- YIOBIIETBOPUTENILHO — OT 45 710 59 6asios;

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

1. YueOHO-MeTOHUeCcKOe U HH(OPMALMOHHOE 00ecrieueHne JUCIUTTHHBI
5.1. IlepeueHb OCHOBHOM U AOMIO/THUTE/ILHON y4eOHO TUTepaTypbl, HEOOX0AMMOIH /I/Isl 0CBOEHHSA
AVCIMILIMHbBI
OcHoBHas uTeparypa

1. BbicOKOMOEKy/IsSipHbIe COeJuHeHUs! [ IeKTPOHHBIN pecypc]: yuebHO-MeToAnYeCcKoe TTocobue st
cTyzeHTOB (HanpaBieHue noarotoBku 04.03.01 Xumus, npoguinb: «OpraHuueckas u
OuroopraHuuecKkasi XUMusi»). / BalkuUpCKuii rocynapcTBeHHbIA YHUBEPCUTET , Bupckuii dutuar;
aBT.- cocT. C. A. OnunHa. — bupck: bupckuii ¢punman, 2018. — DneKTpoH. Bepcus Iey.
nyomkaip. — JlocTyr Bo3MoykeH uepe3 JyeKTpoHHYto 6ubmoreky baml'y. — URL:
https://elib.bashedu.ru

2. BbicOKOMOEKy/sIpHbIe COeAMHEHNs : yUeOHUK [/ CTy/. By30B, 00yu. 1o crer). 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 ¢pusrka rosumepoB [neKTpoHHbIN 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-O0MOIOrnuecKoro Ha3HaueHus. [TomMMepbl MPUPOJHOTO
TIPOUCXOXKEeHHs : yueOHO-MeTo/]. Tocobue 1Jisi CTYZ. BY30B, 00yu. 1o Harp. " XuMuueckast
TeXHOJIOTUA'" / aBTOPCKUU KOJIJIeKTUB ; oz pes. M. W. Itunemana .— Mocksa : BUHOM.
Jlaboparopwusi 3Hanui, 2015 .— 328 c.

5.2. [Tepeuennb pecypcoB HHGOPMAI[HOHHO-TeIeKOMMYHHKAI[UOHHOM ceTU «/IHTepHeT» U
MPOrpaMMHOro odecrniedeHHs, HeOOXOAMMBIX /I/Is1 0CBOEHHS JUCIUII/IUHBI

1. HayuHnas 3nekrpoHHas 6u6mmoreka eLIBRARY.RU [OnekTpoHHbI# pecypc]. — Pexxum goctyma:
https://elibrary.ru/.

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

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

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

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

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

7. HatmonasnbHas rartdopma OTKpeIToro o6pa3oBaHust npoed.ru [D1eKTpOHHBIHM pecypc]. — Pexxum
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pocryna: http:/npoed.ru/.

8. DnexkTpoHHOe obpa3oBanue Pecriybsvku BamikopTroctaH [DneKTpoHHbIN pecypc]. — Pexxum

pocrymna: https://edu.bashkortostan.ru/.
9. WHdopmaimoHHO-TIpaBOBOM nopTan ['apaHT.py [D/1eKTpOHHbIN pecypc]. — Pexxum goctymna: http://

www.garant.ru/.

ITporpaMmMHoe obecrieueHue

1. Office Professional Plus - Joroop Ne0301100003620000022 ot 29.06.2020, doroBop Ne 2159-
I10/2021 ot 15.06.2021, JoroBop Ne32110448500 ot 30.07.2021

2. Windows - [Torosop Ne0301100003620000022 ot 29.06.2020, Jorosop Ne 2159- T10/2021 ot
15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

6. MaTep]/[aJIbHO-TEXHI/I‘-lECKaﬂ 6&3&, HEOGXO,III/IMHH AJIA OCyIIeCTB/IEHUSA 06pa30BaTEJIbHOI‘0

npoijecca no AUCHUNIAHE

HanmeHoBanue
Crelau3upPOBaHHBIX
ayJIUTOPU, KAOMHETOB,
naboparopwuii

Bup 3ansTuii

HaumeHoBaHue 060pymoBaHus,
MPOrpaMMHOTO 0becrieueHust

Aynutopus 11(b®)

JlexuyoHHasg, CemuHapckas, s
KOHCYJ/IbTalliH, [1/19 KOHTposis U
arrecralyu

KommyTarop d-link , ncrounmnk
GecriepeboitHOrO TTUTAaHUS apc,
KOMITBIOTEPBI B cOOpe, yueOHast
Me0beb, J0CKa.
[TporpammHoe obecrieueHvie

1. Windows

Aynutopus 24(b®) Iyt XxpaHeHus1 000py0BaHUS KommnbroTepsl B cOOpKe, TIPUHTED
canon 2900, npunTep kyosera
2235.
[TporpammMHoe obecrieueHue
1. Office Professional Plus
2. Windows
Aynutopusi 366(bP) JlexiimonHast, CemuHapckasi, Jns | [IIkad BLITSDKHOM, yueOHast
KOHCY/bTauui, s koHTposii 1 | Mebesib, Bechl hi-200 ¢ 6/10koM
aTrecTalyu MUTaHUs, 10CKa , TepMOCTaT.
Aynutopus 40(b®P) JlektonHast, CemuHapckasi, [Inisi | TIpoekTop aser, 10CKa, yueOHast

KOHTDOJIA U aTTeCTaljhuX

Me0besTb, HaCTeHHBIN JKpaH.

YuranbHbid 3a1(PM)

[ly1st caMoCTOSITeNTbHOM PabOoTHI

Kcepokc kyosera, mpuHTep canon
Ibp 810, kommbiOTEpHI B COOpE,
yuebHast mebesib Ha 100
M0Ca/I0OYHBIX MeCT, yueOHO-
MeTo/uuecKre MaTtepuarbl.
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